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Make the  f o l l o w i n g  changes i n  the subject  r e p o r t :  

Page 13, paragraph 5, l i n e  10: Change - 23 t o  - 13. 

Page 15: Add the  f o l l o w i n g  paragraph f o l l o w i n g  the  l a s t  paragraph be fore  
sec t i on  2 . 2  Conclusions. 

Notwi thstanding the  c a p t a i n ' s  depar ture from es tab l i shed sa fe  opera t ing  
procedures, the  Board i s  a l s o  concerned w i t h  the  minimal f l i g h t  f o l l o w i n g  
serv ices and opera t iona l  c o n t r o l  exerc ised by the c a r r i e r  through i t s  d ispa tch  
system. I n  view o f  the severe weather cond i t ions  e x i s t i n g  over the rou te  
between E l  Dorado and Texarkana and which were included i n  a Sigmet issued by 
the  Nat ional  Weather Serv ice a t  1800, i t  i s  be l ieved t h a t  d i r e c t  a c t i o n  should 
have been i n i t i a t e d  by the c a r r i e r ' s  d ispa tch  system t o  insure  tha t  the f l i g h t  
could be operated s a f e l y  over the  route.  

The d ispatch  procedures o u t l i n e d  i n  the FAR'S and i n  the  c a r r i e r ' s  operat ions 
manual c l e a r l y  i n d i c a t e  the need f o r  a d d i t i o n a l  mon i to r ing  o f  a f l i g h t  dur ing  
per iods o f  marginal  weather cond i t ions ,  p a r t i c u l a r l y  those segments a f f e c t e d  by 
thunderstorm areas. I n  t h i s  case, a proper ana lys i s  o f  the e x i s t i n g  weather 
s i t u a t i o n  by d ispatch  c o n t r o l  should have ind ica ted  t h a t  the f l i g h t  would have 
a problem i n  opera t ing  over t h i s  p o r t i o n  o f  the rou te  a t  the scheduled time. 
Thus, i n  accordance w i t h  the company p o l i c y  and procedures, i t  would have been 
poss ib le  f o r  the assigned d ispatcher ,  i n  con junc t ion  w i t h  the  capta in ,  t o  de lay 
the depar ture o r  t o  p lan  a more favorab le  re rou t i ng  o f  the f l i g h t  around the 
storm area us ing a l l  o f  the  meteoro log ica l  in fo rmat ion  a v a i l a b l e  a t  the  c o n t r o l  
cen ter .  A t  the very l eas t ,  i t  i s  be l ieved t h a t  the d ispatcher  should have 
assured h imse l f  t h a t  the capta in  had obta ined the Sigmet and a l l  o ther  re levant  
weather in fo rmat ion ,  e i t h e r  through d i r e c t  rad io  communication w i t h  the f l i g h t  
o r  by telephone contact  w i t h  the s t a t i o n  agent a t  E l  Dorado. 



Page 16, f i n d i n g  No. 7: Change t o  read; ---The c a r r i e r ,  through the 
d ispatch  func t i on ,  d i d  no t  moni tor  and c o n t r o l  adequately the ac t ions  o f  
the f l i g h t c r e w  o r  the progress o f  the  f l i g h t . - - -  

Page 26, l a s t  paragraph, f i r s t  l i n e :  Change t r a n s p o r t a t i o n  t o  t r a n s c r i p t i o n .  
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File No. 1-0017 

NATIONAL TRANSPORTATION SAFETY BOARD 
WASHINGTON, D. C. 20591 

AIRCRAFT ACCIDENT REPORT 

Adopted: April 11, 1974 

TEXAS INTERNATIONAL AIRLINES, INC. 
CONVAIR 600, N94230 

MENA, ARKANSAS 
SEPTEMBER 27, 1973 

SYNOPSIS 

At 2052 c.d.t., on September 27, 1973, a Texas International Air- 
lines, Inc., Convair 600, N94230, crashed into the north slope of Black 
Fork Mountain in the Ouachita Mountain Range in Arkansas. 
sengers and three crewmembers on board were killed, and the aircraft was 
destroyed. 

The eight pas- 

The flight was a scheduled air transport round trip flight from 
Dallas, Texas, to Memphis, Tennessee, with intermediate stops at Texar- 
kana, El Dorado, and Pine Bluff, Arkansas. 
the west bound flight from El Dorado to Texarkana, 80 nmi north-northwest 
of Texarkana, and 8.5 n m i  north-northwest of Mena, Arkansas. 
was conducted at night under visual flight rules. The crew did not acti- 
vate the computer-stored instrument flight plan before departing El Dorado. 

The accident occurred during 

The flight 

A cold front with thunderstorms and instrument meteorological condi- 
tions existed between El Dorado and Texarkana. The crew deviated about 
100 nmi  north of the direct course to their destination and attempted to 
operate the aircraft visually in instrument meteorological conditions. 
No radio transmissions were made by the crew after the flight departed 
El Dorado. At 2225 c.d.t., on September 27, 1973, civilian and military 
air and ground contingents commenced a search of parts of four States for 
the missing aircraft; the aircraft was located at 1730 c.d.t., on 
September 30, 1973. 

The National Transportation Safety Board determines that the probable 
cause of the accident was the captain's attempt to operate the flight 
under visual flight rules in night instrument meteorological conditions 
without using all the navigational aids and information available to him; 
and his deviation from the preplanned route, without adequate position 
information. 
actions of the flightcrew or the progress of the flight. 

The carrier did not monitor and control adequately the 
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I. INVESTIGATION 

1.1 History of t he  F l igh t  

On September 27, 1973, Texas In te rna t iona l  Ai r l ines ,  Inc. ,  Convair 
600, N94230, was operated as a regular ly  scheduled a i r  t ransport  passenger 
and cargo f l i g h t  from Dallas, Texas, t o  Memphis, Tennessee, and r e tu rn ,  
with en route  s tops a t  Texarkana, E l  Dorado, and Pine Bluf f ,  Arkansas. 
The r e tu rn  f l i g h t  from Memphis t o  Dallas w a s  designated F l igh t  655. 

F l igh t  655 departed Memphis a t  1842 L/. After  a s top  a t  Pine Bluf f ,  
the  f l i g h t  continued toward E l  Dorado; a t  1951, t h e  crew contacted the  
E l  Dorado F l igh t  Service S ta t ion  ( F S S )  and requested an a i r p o r t  advisory. 
The con t ro l l e r  on duty advised the  crew of the  prevai l ing wind, altimeter 
s e t t i n g ,  and t r a f f i c .  
the  s t a t t o n  who had been br iefed on the  weather toward the  w e s t  and could 
supply F l igh t  655 with addi t iona l  weather information. The crew r e p l i e d  
t ha t  they were "painting a so l id  l i n e  about 50 miles w e s t  of E l  Dorado" 
but had not determined how they would ge t  through the  l i n e .  
quested that the  p i l o t s  i n  the  FSS m e e t  and t a l k  with them upon t h e i r  ar- 
r ival .  

He a l s o  to ld  them t h a t  there  were two p i l o t s  i n  

They re- 

F l igh t  655 landed a t  E l  Dorado a t  1953. The crew conferred with the  
waiting p i l o t s  and used the  Convair's weather radar t o  examine the  
weather echoes w e s t  of E l  Dorado. The crew commented on what appeared 
t o  be a 15-mile-wide break i n  the  l i n e  of weather echoes, near the  300° 
r a d i a l  of the  E l  Dorado VORTAC and about 35 miles west-northwest of the  
a i rpo r t .  
intended t o  take t o  Texarkana. 

The capta in  of F l igh t  655 did not ind ica te  what route  he 

The crew of F l igh t  655 did not repor t  any a i r c r a f t  discrepancies t o  
the  Texas In te rna t iona l  s t a t i o n  agent nor inform him of t h e i r  intended 
route  t o  Texarkana. 

The f l i g h t  departed E l  Dorado a t  2015. The capta in  d i d  not 
activate the  computer-stored instrument f l i g h t  r u l e s  (IFR) 2/ f l i g h t  

- 1/ A l l  t i m e s  herein,  unless otherwise noted, are c e n t r a l  dayl ight  t i m e ,  
based on the  24-hour clock. 

To expedite t ra f f ic , scheduled  a i r l i n e s  and some commercial operators 
preplan routes  and f i l e  IFR f l i g h t  plans with the  A i r  Route Tra f f i c  
Control Center (ARTCC) f o r  the area. These plans are on-call and can 
be requested by a p i l o t  before departure.  
vate the f l i g h t  plan and i s sue  a clearance with changes necessary fo r  
t he  prevai l ing t r a f f i c  s i t ua t ion .  
f l i g h t  plans are provided radar following and ass i s tance ,  which would 
have been the  case had F l igh t  655 act ivated i t s  s tored f l i g h t  plan. 

The ARTCC w i l l  then acti-  

Most a i r c r a f t  operating on IFR 
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plan and did not f i l e  a f l i g h t  plan. 
t he  crew contacted the  FSS and s t a t ed  t h a t  they were taxi ing and would be  
proceeding under v i sua l  f l i g h t  r u l e s  (VFR) t o  Texarkana. 

A s  F l igh t  655 taxied t o  runway 22, 

F l igh t  da t a  recorder (FDR) traces ind ica t e  t h a t  a f t e r  takeoff ,  t h e  
a i r c r a f t  flew a magnetic heading of 290° and climbed t o  an  a l t i t u d e  of 
1,500 f e e t  m.s .1 .  3 / .  
f e e t  and 3,000 fee: u n t i l  2049:47. From t h a t  t i m e  u n t i l  t h e  time of im- 
pact  a t  2052:19, the  a i r c r a f t ' s  a l t i t u d e  varied between 2,200 f e e t  and 
2,025 f e e t .  

The f l i g h t  operated between a l t i t u d e s  of 1,500 

After  takeoff ,  t he  a i r c r a f t  turned northwest and flew various head- 

A t  2051:45, t he  a i r c r a f t  turned t o  240'. This heading 
The tu rn  toward the  

ings  u n t i l  2046:40. A t  t h a t  t i m e ,  the  heading trace indicated a t u r n  
toward the  w e s t .  
remained coilstant u n t i l  impact, 34.8 seconds later.  
w e s t  began 100 nmi north of t h e  d i r e c t  course between E l  Dorado and 
Texarkana . 

Recorded airspeeds throughout the  f l i g h t  ranged from 228 knots t o  
160 knots. Impact occurred a t  188 knots.  

The IFR minimum en route  a l t i t u d e s  (MEA) f o r  F l igh t  655's rou te  
vary from 2,200 f e e t  a t  E l  Dorado t o  4,500 f e e t  near t h e  c rash  s i te .  

Cockpit voice recorder (CVR) t r a n s c r i p t s  i nd ica t e  t h a t  t he  crew did  
not attempt t o  contact  ground f a c i l i t i e s  a f t e r  takeoff from E l  Dorado. 
The t r ansc r ip t s  a l s o  ind ica t e  t h a t  t h e  f i r s t  o f f i c e r  w a s  f ly ing  the air- 
c r a f t  and t h a t  t he  capta in  w a s  giving heading and a l t i t u d e  orders  t o  the 
f i r s t  o f f i c e r .  Correlat ion between the  FDR and t h e  CVR shows t h a t  the  
headings and a l t i t u d e s  flown by the  f i r s t  o f f i c e r  corresponded t o  those 
requested by the  captain.  

The CVR recording r e f l e c t s  t he  crew's attempts e i t h e r  t o  c i rcumavi -  
ga t e  o r  t o  pene t ra te  t h e  weather, while t rying t o  conduct t h e  f l i g h t  
according t o  VFR. 

A s  t he  f l i g h t  progressed, t h e  f i r s t  o f f i c e r  expressed concern about 
the  f l i g h t ' s  pos i t i on  r e l a t i v e  t o  the e leva t ion  of the  t e r r a i n .  
recording a l s o  reveals t h a t ,  a t  t i m e s ,  t he  f l i g h t  operated i n  instrument 
meteorological conditions (IMC), and t h a t  the  a i r c r a f t ' s  radarscope 
depicted ground re turns  and p rec ip i t a t ion  echoes. 

The 

About 12 minutes before  impact, t h e  f i r s t  o f f i c e r  s t a t ed ,  "I sure  
wish I knew where . . . w e  were." A few minutes later he s t a t ed ,  
"Paintin '  r idges  and everything else boss, and I ' m  not fami l ia r  with 
the  terrain.I1 

- 3/ A l l  a l t i t u d e s  and elevat ions are mean sea level, unless otherwise 
indicated.  
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Two minutes ani 40 seconds before ,*act and a f t e r  t he  captain 's  
ordered descent t o  2,000 f e e t ,  t he  f i r s t  o f f i c e r  sa id ,  "1'11 be . . . . 
Man, I wish I knew where we were so we'd have some idea of the  
general  . . . t e r r a i n  around t h i s  . . . place." The capta in  to ld  the  
f i r s t  o f f i c e r  t h a t  the  highest  point  i n  the  area w a s  "twelve hundred" 
f e e t  and t h a t  they w e r e  not near t h a t  point .  

About 14 seconds before impact, t he  f i r s t  o f f i c e r  mentioned t h a t  
they were about t o  pass over Page VORTAC. S i x  seconds later the  capta in  
sa id  t h a t  t he  heading t o  Texarkana w a s  180'. 
t ha t  i t  w a s  152'. 

The f i r s t  o f f i c e r  said , 

A t  2052:17, t he  f i r s t  o f f i c e r  s a id ,  ''Minimum en route  a l t i t u d e  here  
i s  forty-four hun . . . .I1 H i s  statement was  terminated by the  sound of 
t he  crash.  

The a i r c r a f t  crashed i n t o  the  s teep,  heavily wooded, north s lope of 
Black Fork Mountain i n  the  Ouachita Mountain Range. 
an elevat ion of 2,025 f e e t  and about 600 f e e t  below the  top of the  r idge.  

Impact occurred a t  

The accident occurred a t  night  a t  34O42'5" N. l a t i t u d e  and 94'20' 
W .  longitude. 

1.2 I n j u r i e s  t o  Persons 

C r e w  - I n j u r i e s  

Fatal 3 
Nonfatal 0 
None 0 

1.3 Damage t o  Ai rc ra f t  

The a i r c r a f t  was  destroyed. 

1.4 Other Damage 

None 

1.5 C r e w  Information 

Passengers 

8 
0 
0 

Other - 
0 
0 
0 

The captain and the  f i r s t  o f f i c e r  were c e r t i f i c a t e d  f o r  t h e i r  re- 
spect ive du t i e s  according t o  regulat ions.  
required by t h e i r  company and by t h e  regulat ions of t he  Federal Aviation 
Administration (FAA) . (See Appendix B .) 

They had received the t ra in ing  
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1.6 Ai rc ra f t  Information 

The a i r c r a f t  was  owned and operated by Texas In te rna t iona l  Ai r l ines ,  
Inc.  It w a s  c e r t i f i c a t e d ,  equipped, and maintained according t o  FAA and 
company regulat ions.  
t o  be within prescribed limits a t  takeoff and a t  the  t i m e  of t h e  accident. 
The a i r c r a f t  did not have an emergency loca tor  t ransmi t te r ,  nor w a s  one 
required.  (See Appendix C.) 

The weight and center  of grav i ty  w e r e  calculated 

1.7 Meteorological Information 

The cur ren t  and forecasted weather information w a s  ava i lab le  t o  t h e  
f l ightcrew members before they departed Memphis. The company agent a t  E l  
Dorado gave the  crewmembers the  per t inent  1900 av ia t ion  weather sequences 
before they departed. 

The accident occurred near t h e  north end of a broken l i n e  of thunder- 
storms t h a t  were associated wi th  a cold f ron t  which extended i n  a north- 
south d i r ec t ion  across  F l igh t  655's proposed route.  
c h a r t s  showed a cold f ron t  which extended from southeastern Kansas and 
eas te rn  Oklahoma, southward along a l i n e  near Texarkana and Shreveport, 
then i n t o  southeastern Texas and the  Gulf of Mexico. 

Surface weather 

Following are selected o f f i c i a l  av i a t ion  surface weather observa- 
t ions  : 

E l  Dorado 

- 1955 - Estimated 25,000 f e e t  broken, v i s ib i l i t y -7  miles, 
temperature-78' F. , dew point  75O F., wind calm, 
altimeter setting-30.05 in .  

F., dew point-74O F., wind calm, altimeter se t t ing-  
30.06. Lighting i n  clouds distant-southwest. 

- 2054 - 25 .OOO t h i n  broken, v i s ib i l i t y -7  miles, temperature-76' 

Texarkana 

- 1954 - Record Special;  2,000 sca t te red ,  estimated 4,000 over- 
cast, v i s i b i l i t y - 7  miles,  thunderstorm, l i g h t  r a i n  
showers, temperature-73' F., dew point-70' F. , wind- 
120° a t  10 knots,  altimeter se t t i ng  - 30.05. Thunder 
began 1943, southwest, moving northeast .  Frequent 
l ightning i n  clouds and cloud t o  ground, a l l  quadrants. 
Peak wind-130° a t  35 knots,  gus ts  t o  48 knots. 

2017 - Special;  500 sca t te red ,  measured 2,000 overcast ,  visi- 
b i l i t y -7  miles. Thunderstorm northeast ,  moving north- 
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east. 
northwest to  northeast  t o  east. 

Frequent l ightning i n  clouds and cloud t o  ground 

- 2051 - Record Special  estimated 2,000 broken, 10,000 overcast ,  
v i s ib i l i t y -7  miles, very l i g h t  r a i n  showers, temperature- 
73O F., dew point-70' F., wind-210' a t  8 knots ,  a l t i -  
meter se t t ing-  30.04. Thunderstorm ended 2051, moved 
northeast .  Occasional l ightning i n  clouds, northeast-  
south. Peak wind-180' a t  15 knots,  gus ts  t o  35 knots. 

A weather radarscope photograph taken a t  L i t t l e  Rock, Arkansas, 41 
about t he  time of the  accident showed an extensive area of weather echoes 
from about 100 miles west-northwest of L i t t l e  Rock, t o  the  v i c i n i t y  of 
Texarkana, and then south-southeast. 
Rock indicated tha t  the area contained thunderstorms wi th  heavy r a i n  
showers and cells which were moving from 230° a t  15 knots and maximum 
tops of de tec tab le  moisture a t  35,000 f e e t .  

The 2034 radar repor t  from L i t t l e  

F l igh t  655's proposed route  from E l  Dorado t o  Dallas vla Texarkana 
was through areas f o r  which forecas t  r e spons ib i l i t y  w a s  assigned t o  
Weather Service Forecast  o f f i c e s  i n  New Orleans, Louisiana (for Arkansas) 
and Fort  Worth, Texas (for Texas). Following are excerpts from the  avia- 
t i o n  area forecas t  issued by the  New Orleans o f f i c e  a t  1340 on September 
27, which was  valid for a 12-hour period beginning a t  1400. 

"Heights above sea level unless noted. 
s t a b l e  a i r  over area. 
w e s t  expected t o  en ter  extreme northwest Arkansas by 0100. Arkansas 
and Tennessee - Ceiling 1,500 - 2,500 broken, tops 10,000, 25,000 
broken var iab le  t o  overcast  with sca t te red  ce i l i ngs  500 overcast ,  
1 mile i n  showers and thunderstorms, tops 50,000. Thunderstorms 
occasionally i n  shor t  l i n e s  o r  c l u s t e r s ,  more numerous over coas t a l  
waters, along coast  and about 150 miles inland. Movlng northward 
a t  about 15 knots. Moderate t o  severe turbulence a l l  levels i n  o r  
near thunderstorm .'I 

Weak r idge  wi th  moist un- 
Cold f ron t  approaching from w e s t  and north- 

A t  1800, on September 27, the  Weather Service Forecast Off ice  a t  
New Orleans issued the  following SIGMET - 5/, val id  from 1800 t o  2200: 

- 4/  The WSR-57 radar  weather equipment a t  L i t t l e  Rock was the  most 
powerful equipment i n  the  area and nearest  t o  the  accident site. 

- 5/ A SIGMET i s  an advisory warning of weather severe enough 
t e n t i a l l y  hazardous t o  a l l  a i r c r a f t .  
a i d  voice frequencies and by f l i g h t  service s t a t ions .  
transmitted on service A te le type  c i r c u i t s ,  

t o  be PO- 
It i s  broadcast on navigational 

It i s  a l so  
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"SIGMET ALFA 1 - Fl igh t  precautions. Over western Arkansas, northern 
Louisiana and southeast  Mississ ippi  fo r  a broken l i n e  thunderstorms 
15 miles w i d e  with tops t o  45,000 extending from Faye t t ev i l l e ,  
Arkansas, t o  near Shreveport, Louisiana, t o  near McComb, Mississippi.  
Southern por t ion  l i n e  moving northward a t  10 knots and western por- 
t i o n  moving eastward a t  10 knots. Cancel SIGMET a t  2200 and see 
New Orleans area forecas t  t o  be issued a t  1940." 

The following information was contained i n  the  terminal forecas t  fo r  
Texarkana issued by t h e  Weather Service o f f i c e  i n  L i t t l e  Rock a t  1740 on 
September 27,  valid f o r  a 12-hour period beginning a t  1800: 

1800 - 2200 - Ceil ing 2,500 broken, 30,000 overcast ,  v i s i b i l i t y - 6  
miles ,  haze. Broken clouds var iab le  t o  sca t te red .  A 
chance of moderate r a i n  showers and thunderstorms 
with moderate r a i n  showers. 

P i l o t  weather repor t s  per t inent  t o  the  t i m e  and place of t he  accident 
were not avai lable .  

While F l igh t  655 w a s  northwestbound from E l  Dorado, a corporate  
f l i g h t ,  eastbound from Dallas t o  Memphis on an IFR f l i g h t  plan,  deviated 
south of Texarkana t o  avoid a reas  of "s ignif icant"  weather. 
s ta ted  t h a t  a f t e r  he had passed Quitman VORTAC (75 nmi southwest of 
Texarkana), h i s  radar had displayed p rec ip i t a t ion  re turns .  He  a l s o  
stated: 

The p i l o t  

"The barometric pressure was extremely unstable  causing f luctua-  
t i ons  i n  a l t imeter  readings and rapid p i t ch  changes on a l t i t u d e  
hold. Only l i g h t  turbulence was encountered a t  t h i s  t i m e .  Shortly 
the rea f t e r ,  a number of very w e l l  defined cells began t o  show t o  
the  north of and across our course i n  a l i n e  extending t o  a pos i t ion  
20° t o  the  r i g h t  of course. I n  the  meantime, the  r a i n  r e tu rn  imne- 
d i a t e l y  i n  f ron t  of us  receded behind. J u s t  p r io r  t o  painting any 
cells, l ightning was v i s i b l e  i n  a l l  quadrants, but no r e tu rn  showed, 
A s  I recall,  cel l  genesis was more rapid than I have ever seen i t  
before i n  30 years of f lying.  
necessary. A l l  of these w e r e  t o  t he  r i g h t  of course with the  f i n a l  
heading being 85O t o  the  r i g h t  of course. 
weather when 23 DME miles southeast  of Texarkana." 

ATC gave permission for  any deviat ions 

W e  passed beyond t h e  

The p i l o t s  who had consulted with the  crew of F l igh t  655 a t  E l  Dorado 
subsequently requested and received a c learance t o  f l y  around the  weather, 
t o  the  south. The p i l o t  said t h a t  on the  southern route  they encountered 
' I .  . . l i t t l e  more than l i g h t  p rec ip i t a t ion  and very l i g h t  turbulence but 
with much l ightning on e i t h e r  s i d e  of us." 

Portions of the  winds a l o f t  observations from the  1900 rawinsonde 
ascents  a t  L i t t l e  Rock, Arkansas, and Shreveport, Louisiana, w e r e :  
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Height @'Feet - m.s.1.) 

Surface 
1,000 
2,000 
3,000 

Surface 
1,000 
2,000 
3,000 

W i  d s  a l o f t  r e  
Arkansas. The acci 

Direct ion (True) 

L i t t l e  Rock 

l l o o  
l l o o  

120° 
115' 

Shreveport 

130' 
135O 
140' 
150° 

Velocity (kn) 

10 
11 
11 
10 

6 
12 
14 
15 

x t s  w e r  not ava i lab le  fo r  Texark na o r  Fort  Smith, 
ent occurred during the  hours of darkness. 

1.8 A i d s  t o  Navigation 

Seven VORTACS and f ive  rad io  beacons were ava i lab le  t o  F l igh t  655 
along i t s  route  from EL Dorado t o  the  crash si te.  
accident occurred was under the  j u r i s d i c t i o n  of Fort  Worth ARTCC, and 
radar service w a s  ava i lab le  upon request.  

The area i n  which t h e  

Page VORTAC, about 13.5 miles west of the  accident s i t e ,  has a code 
i d e n t i f i c a t i o n  followed by a voice i d e n t i f i c a t i o n  and a warning: 
Caution, e levat ion 2,700 feet." 
VOR f o r  about 1 year. 
ducted a f t e r  the accident.  It functioned properly. McAlester FSS moni- 
t o r s  the Page VORTAC 24 hours a day. 
the VORTAC were reported.  

Page VOR 
This warning had been transmitted by the  

A spec ia l  f l i g h t  check of t he  Page VORTAC was con- 

On September 27, no malfunctions of 

No malfunctions of any navigational a i d s  ava i lab le  near t he  f l i g h t -  
path of F l igh t  655,were reported.  

1.9 Communications 

No air-to-ground communications were attempted during the  f l i g h t .  

1.10 Aerodrome and Ground F a c i l i t i e s  

Not applicable.  

1.11 Fl ight  Recorders 

cockpit  voice recorder (CVR), both of which were found i n  good condition. 
The a i rp lane  was equipped with a f l i g h t  da ta  recorder (FDR) and a 
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The recorders were in s t a l l ed  i n  the  a f t  sect ion of the a i r c r a f t .  There 
was no evidence tha t  e i t h e r  had been exposed t o  f i re ,  hea t ,  o r  smoke. 

F l igh t  Data Recorder 

The FDR was a Fairchi ld  Model F-5424, Se r i a l  No. 1991. Its tape was 
examined, and a readout was made of the  f l i g h t  from E l  Dorado to  the end 
of the  recorded traces-a t o t a l  of 37819.8 minutes. The a l t i t u d e  data  
were corrected f o r  a barometric pressure of 30.06 i n .  Hg t o  convert the 
recorded pressure a l t i t u d e  to  mean sea level .  N o  other  parameters were 
corrected,  
Appendix D.) 

These data  w e r e  combined i n t o  a f l i g h t  t rack char t .  (See 

Cockpit Voice Recorder 

The CVR was a Fairchi ld  Model A-100, S e r i a l  N o .  1334. The e n t i r e  
tape,  which recorded 34 minutes of the f l i g h t ,  was transcribed. 
Appendix E.) 

(See 

1.12 Wreckage 

The a i r c r a f t  s t ruck t r e e s  and the  rocky mountainside i n  a l eve l  
f l i g h t  a t t i t u d e ,  on a heading of 240° magnetic, and a t  an a l t i t u d e  of 
about 2,025 f e e t .  
approximately 45'. The a i r c r a f t  dis integrated.  

The s lope of the  mountain a t  t he  point of impact is 

Examination of the wreckage d i d  not reveal  evidence of in - f l igh t  
s t r u c t u r a l  f a i l u r e ,  f i r e ,  o r  explosion. There was no evidence tha t  
l ightning s t ruck the a i r c r a f t .  
nacel les  and the center  fuselage section. 

F i r e  damage was confined t o  the engine 

The wreckage area was 120 f e e t  wide and 175 f e e t  long. A l l  pieces 
of the  a i r c r a f t  were recovered from t h i s  area.  

A l l  f l i g h t  controls  w e r e  found i n  the  wreckage area.  A l l  t r i m  and 
f l i g h t  tabs w e r e  attached to  t h e i r  respect ive sufaces,  and the  push-pull 
rods were connected t o  the tabs .  
because of damage. 
"up" posi t ion.  

Tab posi t ions w e r e  not considered va l id  
The landing gear and the landing f l aps  were i n  the 

There was no evidence of in - f l igh t  malfunction or f a i l u r e  of the 
a i r c r a f t  systems. 

Both VOR receivers were damaged. The selected frequency of the No. 
1 VOR receiver  was 116.3 MHz, the Texarkana VORTAC frequency. 
tance measurement equipment @ME) was on channel 110. 
channeled through the No.  1 VOR se lec tor .  Channel 110 is  paired with 
the Texarkana VORTAC frequency. 
quencywas between 113.6 and 113.7 MHz. The PageVORTAC frequency i s  113.5 MHz. 

The d i s -  
The DME was 

The No.  2 VOR rece iver ' s  selected fre-  
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The VOR receiver  cont ro l  panel w a s  damaged. The selected frequency 

on the  No. 1 VOR cont ro l  head was between 116.2 and 116.3 MHZ, and the  
frequency selected f o r  t h e  No. 2 VOR cont ro l  head w a s  between 113.8 and 
113.9 MHz. The DME function switch w a s  i n  t he  "receive" posi t ion.  

Both automatic direction-finding receivers were damaged. The No. 1 
receiver w a s  set on a frequency of 268 kHz, and the  No. 2 receiver, on a 
frequency of 270 kHz. 

Other navigation and communication equipment t h a t  w a s  recovered w a s  
Valid information could be obtained only from the  No.  damaged severely.  

1 VHF t ransceiver .  
pany's frequencies. 

The selected frequency w a s  129.8 mz, one of the  com- 

Although port ions of some instruments were recovered, they were dam- 
aged so extensively t h a t  va l id  information could not be obtained from them. 

The engine nacelles and engines separated from the  a i r c r a f t  s t ruc-  
t u r e  and the  propel le rs  showed evidence of ro t a t iona l  damage. 
no evidence of d i s t r e s s  o r  malfunction of t he  powerplants i n  f l i g h t .  

There w a s  

1.13 Medical and Pathological Information 

Postmortem and toxicological  examinations were performed on t h e  crew 
and t h e  passengers, A l l  t he  deceased had suffered mult iple ,  extreme, and 
traumatic i n j u r i e s ,  The autopsies and toxicological  examinations of t he  
p i l o t s  revealed no evidence of preexis t ing abnormality. 

1.14 F i r e  - 
There w a s  no evidence of an in- f l igh t  f i r e  o r  explosion. Although 

it  w a s  ra ining a t  the  t i m e  of impact, some ground f i r e s  broke out a f t e r  
the  f u e l  tanks ruptured and sp i l l ed  f u e l  down the  mountainside. The 
f i r e  burned out before  the  a i r c r a f t  w a s  found. 

1.15 Survival Aspects 

The accident was not survivable,  because of the s t r u c t u r a l  deforma- 
Longitudinal forces  a t  im- 

A crashworthiness study of t he  seats and 

t i o n  and the  d i s in t eg ra t ion  of t h e  fuselage.  
pact were calculated by the  FAA's C i v i l  Aeromedical I n s t i t u t e  personnel 
t o  be i n  excess of 600 mean g. 
associated equipment could not be conducted. 

A t  2225, a f t e r  F l igh t  655 was considered "missing," c i v i l i a n  and 
mi l i t a ry  personnel i n i t i a t e d  a search f o r  t h e  a i r c r a f t .  
conducted both i n  the  a i r  and on the  ground and was coordinated by the  
Arkansas Civi l  A i r  Pa t ro l  and the  43rd Aerospace Rescue and Recovery 
Squadron. 

The search w a s  

Four hundred and seventy-eight s o r t i e s  and 1,235.4 hours were 
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flown by 224 a i r c r a f t .  
and 93 ground vehicles  were used i n  the  search. 
a t  1730 on September 30, 1973 -93 days a f t e r  t he  crash. 

Sixty-two personnel formed ground search teams, 
The a i r c r a f t  w a s  found 

Enroute t o  the  search area, an Arkansas Army National Guard he l i -  
copter crashed, k i l l i n g  t h e  three crewmembers. 

During the  search the  Safety Board w a s  informed t h a t  a t  2010, on 
September 27, a con t ro l l e r  a t  t h e  Fort  Worth ARTCC saw a VFR t a rge t  on 
h i s  radarscope, about 15 nmi  northwest of E l  Dorado. 
watched the  t a rge t  because i t  could have confl ic ted with IFR t r a f f i c  i n  
t h e  area. He  s t a t ed  later: 

The con t ro l l e r  

I 1  . . . I continued t o  observe t h i s  1200 (the ta rge t )  thinking t h a t  
t h e  p i l o t  might request ass i s tance  due t o  weather. 
t a rge t  turned north-northwest and proceeded near Hope, Arkansas. 
When t h e  VFR t a rge t  w a s  observed t o  be approximately 30 miles east 
of t he  Page, Oklahoma, VORTAC and approximately 10 nmi south of t he  
F t .  Worth and Memphis Center boundary, I stopped watching t h e  target ."  

Later the  VFR 

When t h i s  information w a s  received by the  search coordinator,  air- 
c r a f t  were dispatched t o  search the  area where they found the  a i r c r a f t  
wreckage. 

After  the  a i r c r a f t  wreckage w a s  located,  Aerospace Rescue and Re- 
covery Squadron pararescuemen were lowered t o  t h e  wreckage from a he l i -  
copter.  They found no survivors.  

1.16 Tests and Research 

None 

1.17 Other Per t inent  Information 

(a) Company Procedures 

Texas In te rna t iona l  A i r l i nes  personnel must comply with the  follow- 
ing requirements which are contained i n  e i t h e r  t he  company's f l i g h t  
operations manual, t he  CV-600 operating manual, t h e  company's t ra in ing  
manual, o r  t h e  carrier's operating spec i f ica t ions .  

1. CV-600 Recurrent Training 

Each Texas In te rna t iona l  Ai r l ines  p i l o t  i s  required t o  com- 
p l e t e  a 16-hour ground school course every 12 months. Sub- 
jects taught include operating l imi ta t ions ,  weather, and re- 
view of t h e  f l i g h t  manual and operations manual. 
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2. F l igh t  Operations Manual 

The manual spec i f i e s  procedures t o  be  followed when turbulence, 
thunderstorms, and h a i l  are forecasted or encountered. The 
manual a l so  emphasizes the  r e spons ib i l i t i e s  f o r  system cont ro l  
during thunderstorm conditions,  on-time performance, pos i t ion  
report ing,  and dispatch procedures. 

With reference t o  procedures t o  be followed when thunderstorms are 
encountered, t he  manual s t a t ed ,  

"The Captain should attempt t o  avoid areas of turbulence when possi- 
b le .  While a c e r t a i n  amount of f ly ing  must, of necessi ty ,  be con- 
ducted i n  turbulent  a i r ,  the  e f f e c t s  may o f t en  be minimized by 
carefu l  s e l ec t ion  of f l i g h t  path. P i l o t s  should avoid: 

(1) Flying i n  o r  near thunderstorms, unless unavoidable. 

(2) f ly ing  a t  low a l t i t u d e s  over mountain r idges ,  o r  adjacent 
t o  the  lee s i d e  of mountains during windy conditions.  

(3) using a route  where turbulence i s  probable when a b e t t e r  
alternate route  i s  avai lable ."  

A sec t ion  of t h e  CV-600's operations manual which ou t l ines  system 
cont ro l  during thunderstorm conditions stated: 

"Thunderstorms are probably the  most dangerous s i t u a t i o n  the  air- 
l i n e s  face  a t  t h i s  t i m e .  Extreme caut ion shall be  exercised i n  the  
cont ro l  and operations of f l i g h t s  when thunderstorms are observed, 
reported o r  forecast ." 

The manual emphasizes the  need t o  keep up t o  da t e  on the  weather by 
using radar  p l o t s ,  maps, p i l o t  repor t s ,  and a l l  other  ava i lab le  means. 
The manual a l s o  states tha t  when there  i s  a so l id  l i n e  of thunderstorms, 
i t  i s  bes t  t o  w a i t  on the  ground f o r  the  l i n e  t o  pass o r  d i s s ipa t e .  

Some of t he  requirements fo r  reporting pos i t ion  were: 

"PX Reports t o  Company 

Procedures outlined here s h a l l  apply t o  a l l  scheduled f l i g h t s ,  
including ex t r a  sect ions,  training, f e r ry  and test  f l i g h t s .  These 
f l i g h t s  w i l l  r epor t  off  t i m e s  and w i l l  make other  repor t s  t o  the  
company as are deemed necessary o r  advisable by the  capta in  and the  
dispatcher considering the  ex is t ing  f l i g h t  conditions and the  
f l i g h t  maneuvers being conducted. 
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'!Reporting Change of Route 

When a f l i g h t  devia tes  from f l i g h t  planned route ,  due t o  thunder- 
storm, i c ing ,  turbulence, etc., F l igh t  Control s h a l l  be advised of 
the  d i f f e r e n t  rou te  as soon as p rac t i ca l .  This requirement s h a l l  
not apply when t h e  d i f f e r e n t  rout ing r e s u l t s  from ATC vectors  and 
cont ro l .  
whenever possible .  ' I  

A l l  f l i g h t s  are t o  maintain a continuous l i s t en ing  watch 

3.  Operations Specif icat ions 

The company's operat ion spec i f ica t ions  authorize t h e  a i r l i n e  t o  
operate  i t s  prop-jet  f l i g h t s  according t o  v i sua l  f l i g h t  ru l e s .  

(b) Federal Aviation Regulations (FAR) 

FAR 121.533 (Responsibil i ty f o r  Operational Control: Domestic A i r  
Car r ie rs )  gives  the  pilot-in-command and t h e  a i r c r a f t  dispatcher  j o i n t  
r e spons ib i l i t y  f o r  t he  p re f l igh t  planning, delay,  and dispatch release 
of a f l i g h t .  The dispatcher  i s  required t o  follow t h e  progress of each 
f l i g h t ,  i s sue  necessary information f o r  t he  sa fe ty  of t h e  f l i g h t ,  and can- 
cel o r  redispatch a f l i g h t ,  i f ,  i n  h i s  opinion o r  i n  t h e  opinion of t he  
pilot-in-command, the  f l i g h t  cannot operate  o r  continue t o  operate  sa fe ly  
as planned o r  re leased.  

The FAR states t h a t  during t h e  f l i g h t  each pilot-in-command i s  i n  
command of t h e  a i r c r a f t  and crew and i s  responsible  f o r  t h e  sa fe ty  of t he  
passengers, crewmembers, cargo, and a i rp lane .  

The crew of F l igh t  655 did not contact  the  company agent a t  E l  
Dorado, e i t h e r  on t h e  ground o r  a f t e r  departing E l  Dorado. I n  addi t ion ,  
t h e  capta in  did not inform t h e  company agent t h a t  he had decided t o  pro- 
ceed t o  Texarkana VFR r a the r  than activate the  computer-stored IFR f l i g h t  
plan. Also, he d id  not inform t h e  company agent t h a t  he planned t o  devi- 
ate from t h e  d i r e c t  f l i g h t  t rack  between E l  Dorado and Texarkana. 
crew had previously operated VFR from Memphis and Pine Bluff without 
not i fying company agents.  
both company and FAA regulat ions.  The dispatcher  d id  not attempt t o  
a sce r t a in  the  s t a t u s  of F l igh t  655 from E l  Dorado, u n t i l  i t  w a s  23 
minutes overdue a t  Texarkana. 

The 

Fa i lu re  t o  repor t  these deviat ions v io la ted  

2 .  ANALYSIS AND CONCLUSIONS 

2.1 Analysis 

The a i r c r a f t ' s  powerplants, airframe, systems, and f l i g h t  cont ro ls  
were not f ac to r s  i n  the  accident.  The ground a i d s  and navigational f a c i l -  
i t i es  per t inent  t o  the  f l i g h t  operated wi th in  prescribed l imi ta t ions .  
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There w a s  no evidence of p i l o t  incapaci ta t ion.  
casts and repor t s  were ava i lab le  t o  the  crew of F l igh t  655. 

Accurate weather fore- 

The captain 's  operat ional  cont ro l  and conduct of t h e  f l i g h t  w e r e  
major f ac to r s  i n  the  accident.  

The capta in  deviated from t h e  approved dispatch release without 
not i fying t h e  dispatcher  of h i s  decis ion t o  do so. The f l i g h t  w a s  o r ig i -  
na l ly  dispatched as an IFR f l i g h t ,  but t he  capta in  decided t o  f l y  three  
segments of the  f l i g h t  VFR. During the  t r i p  from E l  Dorado t o  Texarkana, 
t he  capta in  apparently believed tha t  he could g e t  through the  f ron t  which 
lay across  h i s  intended f l i gh tpa th  by f ly ing  VFR through the  break i n  the  
l i n e  of storms tha t  he observed on the a i r c r a f t  radar.  Therefore, he con- 
tinued f l i g h t  i n  instrument meteorological conditions (IMC). 

Before a r r iv ing  a t  E l  Dorado, t he  crew of F l igh t  655 w a s  aware of 
the  thunderstorm a c t i v i t y  which extended across  the  proposed route  t o  
Texarkana. The crew's concern about t he  weather was apparent when they 
used t h e  a i r c r a f t ' s  radar  t o  view the  weather w e s t  of E l  Dorado. I n  ad- 
d i t i o n ,  they discussed the  weather s i t u a t i o n  with the  p i l o t s  a t  E l  Dorado. 

The CVR ind ica tes  t h a t  the  capta in  chose t o  d i v e r t  t h e  f l i g h t  t o  the  
north i n  order t o  f ind a way through the l i n e  of thunderstorms. A s  t h e  
f l i g h t  proceeded i n  a northwesterly d i rec t ion ,  the  p i l o t s  discovered t h a t  
they would not be ab le  to  circumnavigate the  northern end of the l i n e  of 
thunderstorms. 
various westerly headings i n  an apparent e f f o r t  t o  f ind a way through the  
storm area. (See Appendix D.) 

The capta in  f i n a l l y  d i rec ted  t h e  f i r s t  o f f i c e r  t o  f l y  

The crew attempted t o  keep t rack  of t h e i r  posi t ion,  but t h e i r  ac t ions  
were in te rmi t ten t  and imprecise. Although the  crew apparently es tabl ished 
several l i n e s  of pos i t ion ,  there  i s  no evidence that they took cross  bear- 
ings t o  e s t ab l i sh  an exact posi t ion.  Their conversation ind ica tes  t h a t  
the  capta in  had a general  idea of the a i r c r a f t ' s  pos i t ion  but did not have 
prec ise  information t h a t  he could use t o  determine i t s  pos i t ion  i n  rela- 
t i o n  t o  the  t e r r a in .  

The crew devoted considerable t i m e  and a t t e n t i o n  t o  the  weather, ob- 
serving i t  both v i sua l ly  and on the  weather radar .  
t h a t  t he  capta in  kept t rack of the  t i m e  flown o r  t h a t  he kept a dead 
reckoning pos i t ion  and r e l a t ed  i t  t o  minimum en route  a l t i t u d e  o r  t e r r a i n  
height.  

There i s  no evidence 

The f i r s t  o f f i c e r  made a number of comments tha t  indicated h i s  con- 

Near the  end of 
cern  about t he  a i r c r a f t ' s  pos i t ion ,  t he  lack of information on t e r r a i n  
elevat ion,  and the  weather through which he w a s  f lying.  
the  f l i g h t ,  he apparently re fer red  t o  an en route  navigational char t .  H e  
s t a t ed  tha t  he believed the  f l i g h t  w a s  near t h e  Page VORTAC. While t h e  
f i r s t  o f f i c e r  w a s  warning the  capta in  about t h e  minimum en route  a l t i t u d e  
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i n  the  area, the  a i r c r a f t  s t ruck  the  mountain. 
the  navigat ional  rad ios  t o  various frequencies but did not i den t i fy  the  
s t a t i o n s  au ra l ly .  
would have been a l e r t e d  t h a t  they w e r e  approaching the  s t a t i o n  a t  an 
a l t i t u d e  t h a t  was below t h e  e leva t ion  of the  s t a t i o n .  

The crew apparently tuned 

Had the  Page VORTAC been iden t i f i ed  au ra l ly ,  the  crew 

The CVR tape confirms t h a t  the  a i r c r a f t  penetrated clouds and 
frequent r a i n  showers as i t  flew i t s  northwesterly course. 

The capta in  should have known t h a t  he was i n  the  j u r i s d i c t i o n a l  
area of For t  Worth ARTCC and t h a t  radar  a s s i s t ance  w a s  ava i lab le .  How- 
ever, he did not attempt to  e s t a b l i s h  rad io  contact  e i t h e r  with t h e  com- 
pany o r  with a i r  route  t r a f f i c  cont ro l ;  nor did he a i r  f i l e  an I F R  f l i g h t  
plan with the  at tendant  radar services. 

The f l i g h t  deviated about 100 n m i  north of i t s  course before  i t  
establ ished a t rack ,  f i r s t ,  toward the  w e s t  and then, southwest toward 
Texarkana. 
t a i n  Range i n  which some e leva t ions  exceed 2,600 f e e t .  
IFR a l t i t u d e s  i n  that a rea  a r e  4,400 and 4,500 f e e t .  

A t  t ha t  t i m e ,  t he  a i r c r a f t  w a s  f l y ing  i n  the  Ouachita Moun- 
Minimum en route  

The L i t t l e  Rock weather radarscope photograph which w a s  taken near 
the  time of the  accident i nd ica t e s  t h a t  F l i g h t  655 had penetrated,  o r  was  
about t o  penetrate ,  the  northern edge of a broken l i n e  of heavy thunder- 
storm a c t i v i t y .  The tu rn  t o  a souther ly  heading put the  a i r c r a f t  on a 
d i r e c t  l i n e  i n t o  the  worst p a r t  of the  thunderstorm a c t i v i t y .  
heading would have taken the  a i r c r a f t  i n t o  a c l e a r  a rea  10 t o  20 m i l e s  
away. Since t h e  a i r c r a f t  was f ly ing  low, t he  weather echoes would have 
been p a r t l y  masked by ground r e tu rns .  
of the  antenna, t he  a i r c r a f t ' s  radarscope penet ra t ion  would have been 
confusing. The r idges  and mountains a l s o  might have in t e r f e red  with the  
recept ion of VOR s igna ls .  

A wester ly  

I n  addi t ion ,  depending on the  tilt  

The Board be l ieves  t h a t  a t  t he  t i m e  of t he  accident ,  the  a i r c r a f t  
was i n  IMC and i n  r a i n  showers associated wi th  t h e  nearby thunderstorms. 

The Board could not determine the  reasons f o r  t he  capta in ' s  depart- 
u re  from establ ished procedures. 

2.2 Conclusions 

(a) Findings 

1. The crew was  t ra ined ,  qua l i f i ed ,  and c e r t i f i c a t e d  accord- 
ing t o  regulat ions.  

2 .  The a i r c r a f t  was  c e r t i f i c a t e d ,  equipped, and maintained 
according t o  regulat ions.  
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3 .  There w a s  no in- f l igh t  f a i l u r e  o r  malfunction of t he  s t ruc-  

t u re ,  powerplants, systems, o r  other  a i r c r a f t  components. 

4 .  Postmortemexaminations of the  crewmembers revealed no 
evidence of a physiological condition t h a t  would have 
affected t h e i r  performances. 

The crew possessed both current  and forecas t  weather 
information before they departed E l  Dorado. 

5. 

6. The capta in  did not inform the  dispatcher of h i s  in ten t ions  
t o  deviate  from the  f l i g h t  plan,  nor coordinate the  devia- 
t ions  with him. 

7. The dispatcher  did not monitor t he  conduct of t he  f l i g h t .  

8. Fl igh t  655 deviated about 100 nmi north of t he  d i r e c t  
course t o  i t s  dest inat ion.  

9 .  Fl igh t  655 w a s  operated WR i n t o  instrument meteorological 
conditions,  without an IF'R clearance.  

10. The crewmembers did not use a l l  ava i lab le  navigational 
equipment and a i d s  t o  determine t h e i r  pos i t ion  and select 
a s a f e  f l i g h t  a l t i t u d e .  

11. The captain,  without adequate knowledge of the  t e r r a i n ,  
directed the  f l i g h t  t o  descend t o  an a l t i t u d e  which w a s  
below t e r r a i n  elevat ion.  

12 .  There was no evidence t h a t  the  capta in  w a s  concerned about 
h i s  pos i t ion  o r  t rack  over t he  ground. 

13. The accident occurred while t he  a i r c r a f t  was f lying s t r a i g h t  
and level, under c r u i s e  power. 
t he  impending impact with the  t e r r a in .  

The crew w a s  not aware of 

(b) Probable Cause 

The National Transportation Safety Board determines t h a t  the  probable 
cause of the  accident w a s  t h e  capta in ' s  attempt t o  operate  the f l i g h t  
under v i s u a l  f l i g h t  r u l e s  i n  night instrument meteorological conditions 
without using a l l  t he  navigational a ids  and i n f o r m t i o n  ava i lab le  t o  him; 
and h i s  deviat ion from the preplanned route ,  without adequate pos i t ion  
information. 
ac t ions  of the  f l ightcrew o r  t he  progress of t h e  f l i g h t .  

The carrier did not monitor and cont ro l  adequately the  
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3 .  RECOMMENDATIONS 

The Safety Board is considering recommendations regarding the estab- 
lishment or rejuvenation of the air line pilots professional standards 
cornittees and a review of the existing pilot dispatcher relationship. 
When these recommendations are approved, they will be published separate- 
1Y * 

BY THE NATIONAL TRANSPORTATION SAFETY BOARD 

JOHN H. REED 
Chairman 

FRANCIS H. McADAMS 
Member 

LOUIS M. THAYER 
Member 

ISABEL A. BURGESS 
Member 

William R. Haley, Member, was absent and did not participate in the 
adoption of this report. 

April 11, 1974 
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APPENDIX A 

INVESTIGATION AND HEARING 

1. Investigation 

The National Transportation Safety Board was notified that the air- 
craft was missing at 2320 on September 27, 1973. 
immediately went to Texarkana, Arkansas, to await location of the air- 
craft. 

An investigation team 

After the aircraft was located, team members immediately went to the 
scene, and the investigation conwand post was located in Mena, Arkansas. 
Investigative groups were established for operations, witnesses, and air 
traffic control; human factors; structures; systems; powerplants; main- 
tenance records; flight data recorder; and cockpit voice recorder. 

The FAA, Texas International Airlines, Inc., the Airline Pilots 
Association, General Dynamics/Convair, Airesearch Manufacturing Company, 
Dowty Roto1 Incorporated, and Rolls-Royce Aero Engineer, Inc., assisted 
the Board in its investigation. 

2. Hearing 

There was no public hearing. 
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APPENDIX B 

CREW INFORMATION 

Captain Ralph MacDonald Crosman, 41, was employed by Texas In te r -  
na t iona l  A i r l i nes ,  Inc. ,  on June 15, 1959. H e  received h i s  a i r l i n e  t rans-  
por t  r a t ing  on May 1 2 ,  1964, and w a s  promoted to  captain on May 15, 1964. 
H e  became a Convair 600 capta in  on August 1 7 ,  1967. 
l a s t  proficiency check on September 18, 1973, and h i s  most cur ren t  l i n e  
check on May 8, 1973. H e  received 16 hours of recurrent  ground school 
t ra in ing  fo r  t he  CV-600 on February 22 ,  1973. Captain Crosman's l a s t  
f i r s t - c l a s s  medical c e r t i f i c a t e  was issued on September 18, 1973, with 
no waivers o r  r e s t r i c t i o n s .  H e  flew f l i g h t  683/655 nine t i m e s  during 
September, excluding the  f l i g h t  on which the  accident occurred. 
these f l i g h t s  were with F i r s t  Off icer  Tumlinson. 

He completed h i s  

A l l  of 

Captain Crosman's f l i g h t  h i s to ry  during h i s  employment by Texas 
In t e rna t iona l  A i r l i nes ,  Inc., was reviewed. 
a i r l i n e  check airmen and FAA inspectors  indicated tha t  h i s  performance 
w a s  s a t i s f ac to ry .  

A 1 1  repor t s  made by designated 

Interviews with some f i r s t  o f f i c e r s  who had flown with Captain 
Crosman disclosed t h a t  they considered him t o  be an average p i l o t  and 
an amiable person. 
t ha t  Captain Crosman w a s  i n  command of a f l i g h t ,  he allowed h i s  f i r s t  
o f f i c e r s  t o  make t h e i r  own decis ions when i t  was t h e i r  tu rn  t o  f l y  and 
t h a t  he r a re ly  disagreed with them. The f i r s t  o f f i c e r s  interviewed a l s o  
reported t h a t ,  a t  t i m e s ,  Captain Crosman appeared t o  be "preoccupied" o r  
not t o t a l l y  a t t e n t i v e  to  h i s  cockpit  du t ies .  

They s ta ted  t h a t  although there  was never any doubt 

F i r s t  Off icer  William Fred Tumlinson, 37, received h i s  commercial 
p i l o t  r a t ing  on January 7 ,  1963. 
Ai r l ines ,  Inc. ,  on October 18, 1965, and became a f i r s t  o f f i c e r  on 
CV-600 a i r c r a f t  on August 31, 1967. He  completed h i s  l a s t  proficiency 
check on December 2 ,  1972, and received 16 hours of recurrent  ground 
t ra in ing  fo r  t he  CV-600 on February 23, 1973. 
last f i r s t - c l a s s  medical c e r t i f i c a t e  was issued on Apr i l  16, 1973, with 
no r e s t r i c t i o n s  o r  waivers. 

H e  was employed by Texas In te rna t iona l  

F i r s t  Off icer  Tumlinson's 

A review of F i r s t  Off icer  Tumlinson's f l i g h t  h i s to ry  while he was 
employed by Texas  In te rna t iona l  A i r l i nes ,  Inc. ,  indicated t h a t  h i s  
performance had been sa t i s f ac to ry .  

Cabin Attendant Marella Latzer ,  23, w a s  employed by Texas In te r -  
na t iona l  Ai r l ines ,  Inc. ,  on October 19, 1972. 
ing was completed on May 10, 1973. 

H e r  l a s t  recurrent  t r a in -  
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I t e m  - 
Total f l i g h t  t i m e  

Total  CV-600 t i m e  

Airman c e r t i f i c a t e  types 

Airman c e r t i f i c a t e  numbers 

Ratings 

Hours flown: 

Last 3 months 

Last 2 months 

September 

Last 24 hours before 
F l igh t  655 

This f l i g h t  

Duty t i m e  l a s t  24 
hours 

R e s t  period i n  preceed- 

Captain Crosman 

11,800 hrs .  

6,000 h r s  . 
Air l ine  Transport Rating 

1318357 

E-3 ,  Convair 
240/340/440/600/640 
Comm. Priv., Airplane 
Single and Multi-engine 
Land (SMEL) 

199:54 

129:39 

75:09 

3 :08 

1:58 

6:54 

F i r s t  Off icer  
Tumlinson 

7,106 hrs .  

4,500 hr  s . 
Comer c i a  1 

15 1202 1 

Airplane SMEL 
Instrument 

205:38 

156 : 08 

76:19 

3 :08 

1:58 

6:54 

ing- 24-hour period 19:20 19:20 



- 22 - 
APPENDIX C 

AIRCRAFT INFORMATION 

Ai rc ra f t  N94 30, a General Dynamics Convair CV-6 0 (240D) , S e r i a l  
No. 56, was owned and operated by Texas In te rna t iona l  A i r l i nes ,  Inc.  
The a i r c r a f t  was manufactured on Apri l  18, 1948. It w a s  delivered t o  
Texas In te rna t iona l  A i r l i nes ,  Inc . ,  from American Air l ines  on February 
20, 1961, and was placed i n t o  scheduled serv ice  on March 9, 1961. 

N94230 was converted t o  the CV-600 (240D) configuration on February 
15, 1967, a t  a t o t a l  time of 37,065 f l i g h t  hours. This conversion was 
accomplished by Texas In te rna t iona l  A i r l i nes ,  Inc. ,  according to  supple- 
mental Type C e r t i f i c a t e  No. SA 1054 WE. 
44 passengers. 

The a i r c r a f t  had a capaci ty  of 

The t o t a l  airframe t i m e  and t o t a l  landings s ince  new through the  
l a s t  recorded maintenance (turnaround check) were 51,208:22 hours and 
25,913 landings, respect ively.  This maintenance was accomplished a t  
Dallas,  Texas, on September 27 ,  1973. During the  check, maintenance 
personnel repaired the  No. 2 ADF sense antenna, which was the  only d i s -  
crepancy l i s t e d  on the  log sheet .  

Scheduled maintenance was accomplished by turnaround checks (da i ly) ,  
I 1  A 11 checks (every 50 hours) , % I 1  and "C" checks 
sive overhauls (continuous airworthiness visit (CAV). The f l i g h t  hours 
and da tes  a t  which most recent  checks were made a r e  a s  follows: 

(periodic) , and progres- 

(1) "A" Check - 51,174:06 hours on 9/22/73 
(2) I'B & C" Gheck - 50,985:48 hours on 8/19/73 
(3) CAV Check - 50,536:20 hours on 5/31/73 

The a i r c r a f t  was equipped with two Dart Model RDQ 10 (542-4) 
engines. Engine s e r i a l  numbers and times were a s  follows: 

Engine Date S e r i a l  Total  Time a t  Last 
No. Ins t a l l ed  No. TSO H r s  . Recorded Maintenance 

1 May 29, 1973 40071 2,184:06 10 , 756 : 55 
2 Dec.28, 1972 40014 1,272:36 12,076:lO 

The engines w e r e  equipped with Dowty-Roto1 type R245/4.40.4.5/13 
propel le rs .  Propel ler  s e r i a l  numbers and t i m e s  were a s  follows: 

Propel ler  Date Total  Time a t  Last  
No. Ins t a l l ed  S e r i a l  No. TSO H r s .  Recorded Maintenance 

1 9/24/73 DRG/217/66 2,854:52 11,261:48 
2 12/28/72 DRG/249/66 1,272 :36 11,346 : 12 
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There are no mechanical interruption summaries and service d i f f i -  
culty reports to  ref lect  any pertinent discrepancies on the aircraft on 
or before the accident. According to company records, airworthiness 
directives were up to date, and a l l  components were within the required 
t ime l imits.  
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APPENDIX E 
TRANSCRIPT OF COCJSFIT VOICE RECORDER DATA FWARDING 

A FAIRCKTLD MODEL A-100, S/N 1334, TEXAS INTmATIONAL 
AIRLINES, CONVAIR 01-600, N94230, FLIGHT 655, 

mNA, ARKANSAS, SEP!TFNBER 27, 1973 

LIFEEND 

CAM Cockpit area microphone 

RDO Transmissions from unknown somce 

-1 Voice i d e n t i f i e d  as Captain 

-2 Voice i d e n t i f i e d  as F i r s t  Off icer  

- ?  Voice unident i f ied 

* Uninte l l ig ib le  

# Xonpertinent word 

$ Break i n  cont inui ty  

0 Questiorlable text 

( (  ) )  E d i t o r i a l  i n s e r t i o n  

. . .  Pause 

Note: All times expressed i n  e h p s e d  t i m e .  - 

Warning 

The reader of this report is cautioned that the transportation 
of a CVR tape is not a precise science but is the best product pos- 
sible from an NTSB investigative group effort. 
parts thereof, if taken out of context, could be misleading, 
attached CVR transcript should be viewed as an accident investigation 
tool to be used in conjurwtion with other evidence gathered during 
the investigation. 
made using the transcript as the sole source of information, 

The transcript or 
The 

Conclusions or interpretations should not be 
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SOURCE 
oo:oo.o 
CAM-2 

CAM-1 

CAM-2 

CAM-2 

CAM-1 

CAM-2 

CAM-2 

CAM-1 

CAM-1 

CAM-2 

CAM4 

CAM-2 

CAM-2 

CAM-1 

CAM-2 

CAM-1 

CAM-2 

CAM-1 

CAN-2 

CAM-2 

CAM-2 

CAM-1 

CAM-2 

CAM-1 

c o m a  
Yeah? 

That might not be a hole there  

We know shor t ly  

It s o r t a  looks l i k e  twenty-four miles t o  the end, I 
don't  mind, do you? 

I don't  care, j u s t  as long as we don ' t  go through it 

Looks a l i t t l e  strange through there,  looks l i k e  
something at tenuat ing through there  

It 's shadow 

Yeah, looks l i k e  a shadow 

Is that better? 

Naw, 1 don't  care  

Suit yourself 

Well, 1 don't  know, looks a l i t t l e  l i g h t  i n  here, this 
thing h i t s  your eyeballs p re t ty  hard 

That 's  ri.ght 

That 's  what I ' m  holding t h i s  thing for 

That 's  a l l  r igh t ,  it doesn' t  hur t  i f  she ' s  b r igh t  

A s  long as you've got  it 

See something? 

I think i t ' s  snow 

I s t i l l  think t h a t ' s  a shadow 

I do, too  

Wanna go around? 

Yeah, why not 

All r i g h t  

I ' d  slow it up a l i t t l e  b i t  too 
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TIME & 
SOURCE 

CAM-1 

C 0 " T  

CAM-2 

CAM- 1 

CAM-:! 

CAM-1 

CAM-2 

CAM-2 

07:29.5 
Note - 

0 8 : b . o  
CAM-1 

CAM-2 

CAM-1 

CAM-1 

CAM-2 

CAM-1 

CAM-2 

CAM-2 

CAM-1 

CAM-? 

CAM 

CAM- 2 

10 :18.5 
CAM-2 

Good chance 

Whnta we got,  decreasing (ground pickup) 

I d idn ' t  hear you 

The v i s i b i l i t y  i s  dropping 

Yeah 

Well 

Rain 

Raining ( a l l  over the place) 

Two one A l p h a ,  roger ( ( r ad io  transmission heard on 
REO-1 and 2, s o a c e  unknown)) 

You got something down there  

The other one's a r a i n  data, look a t  it 

Yeah, i t ' s  probably get t ing  ground c l u t t e r  down there  

That ' s  ground 

What's a l l  this, l i gh t s ,  i n  those fields? 
are they, chicken farms? 

What the  # 

Yeah 

God Almighty 

They're planning on growing a f e w  eggs, a i n ' t  they 

Yep, t h a t ' s  w h a t  they are 

Whistle 

Sound of ambient noise increases 

What the # have I got  there,  ya know? 

I thoiqht  the  end of th%t l i n e  w a s  way back down 
over there,  now 
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C 0 N " T  

12:29.5 
CAM-2 

CAM-1 

14:13.5 
CAM-2 

CAM-1 

CAM-1 

CAM-2 

CAM-2 

CAM-2 

1 5  :06.0 
CAM-1 

CAM-2 

CAM-1 

CAM-2 

CAM-1 

CAM-1 

CAM-1 

CAM-1 

16:og. 5 
Note - 

CAM-2 

CAM-1 

#, keeps growing on us 

No, not r e a l l y  

I t 'sa real cute l i l ' o l d  curlycue, a i n ' t  it? 

Yeah, ha, ha 

There's not much t o  that, but we got ta  s t ay  away from 
it 'cause w e ' l l  be vee, IFR 

S i  

#, I can ' t  ge t  this # stupid radar * * 
You got any idea where we're a t?  

Yeah, two s i x t e e n ' l l  take us r igh t  t o  the VOR 

Two, ah 

Two oh nine, I got 

Fifteen 

I ' m  not concerned with that ,  I could care less 

I guess you're r igh t .  That, that i s  j u s t  extending on 
and on and on as we go along 'cause it hasn' t  moved i n  
about three or four miles i n  the last t h i r t y  minutes, 
it seems l i k e  

I guess i t ' s  building up that way (now) 

Sound of whistling 

What ' s Hot Springs ? 

Hello there Dallas, t h i s  i s  nine, uh ((radio transmission 
heard on RDO-1 and RID-2,  source unknown)) 

S i r ?  

What's Hot Springs VOH? Is it t e n  zero, i s  that r igh t?  
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TIME & 
SOURCE 

CAM-2 

CAM-2 

C A M 4  

CAM-1 

17:03.5 
CAM-1 

CAM-2 

CAM-? 

CAM-2 

CAM-1 

CAM-2 

CAM-2 

CAM-1 

CAM-2 

CAM-2 

CAM-1 

CAM-2 

CAM-2 

CAM-2 

CAM-2 

C 0 N " T  

Yeah, yeah, uh, t h a t ' s  r i g h t  

We don' t  want t o  g e t  too far up t h e  # # # # it ge t s  h i l l y  

Yeah, . . . stars are shining 

Why don't  you t r y  two thousand? 

If we ge t  up here anywhere near Hot Springs, we ge t  i n  
the  # mountains 

Uh, you reckon the re ' s  a r idge l i n e  along here somewhere? 

* *  
Go down f i v e  hundred f ee t ,  you can see a l l  kindsa l i g h t s  

Let's go ahead and t r y  f o r  twenty-five hundred 

A l l  r igh t  

Fred, you can qu i t  worrying about the mountains 'cause 
t h a t ' l l  c l ea r  everything over there  

T h a t ' s  why I wanted t o  go t o  twenty-five hundred f e e t  

That 's  the  Hot Springs highway r igh t  here, I think 

You 'bout r igh t  

Texarkan . . . naw, it a i n ' t  e i t he r  

#, Texarkana's back here 

Texarkana's back over here, somewhere 

Yeah 

This a i n ' t  no Hot Springs highway 

Well t h i r t y  degrees . . . t h i r t y  degrees takes you r i g h t  
t o  Temrkana doesn't it? Hot Springs . . . here we are 
s i t t i n '  on f i f t y  

Yeah 

How w e  doin' on t h a t  # # # #? 
on the  ground 

Look how we're gainin '  



- 31 - 
'PIME & 
SOURCE COIlTzNT 

I don ' t  know, Fred, s t i l l  we keep g e t t i n '  another one 
poppin' up every t i m e  . . . every t i m e  

CAM-1 

19 : 34.5 
CAM-2 If we keep this up indef in i te ly ,  w e ' l l  be i n  'Ilulsa 

I haven't been i n  Tulsa i n  years CAM-1 

CAM-2 

CAM-2 The last t i m e  I was with Glen Duke, he s a i d  go whichever 
way you want to .  
kllas, took up a heading zero one zero and f l e w  f o r  about 
for ty-f ive minutes, and he said,  Fred, you c a n ' t  keep going 
on t h i s ,  on t h i s  heading. I s a i d  why. 
gonna be i n  Oklahoma p re t ty  soon. 
if I ' m  i n  Oklahoma. He said,  fair enough 

I was going out of Abilene going t o  

He said,  #, you 
I said,  I don't  care  

20 :14.5 
CAM-2 How'd I ge t  a l l  thLs # speed? 

CAM-1 You're a l l  r ight 

(Pile it on) w e ' l l  keep this speed here? CAM-2 

CAM-1 A l i t t l e  while 

CAM-2 There a i n ' t  no l i g h t s  on t h e  ground over there 

Yeah, I see 'em behind us CAM-1 

CAM-1 See stars above us 

20A0.5 
CAM-2 I got  some l i g h t s  on t h e  ground 

There's j u s t  not many out here CAM-1 

CAM-2 mybe . . . could be somethin' else, coach 

CAM-1 Aha,, we're g e t t i n '  r i d  of the  clouds 

We'is i n  t h e  clouds, Fred CAM4 

CAM-2 Are we? 

CAM-1 Yeah 

CAM-1 No, we're not 

2 1 ~ 6 . 5  
CAM-1 1 can see above us 
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TIm & 
SOURCE 

CAM-2 

CAM-1 

CAM-2 

CAM-1 

CAM-1 

CAM-2 

CAM-1 

CAM-2 

22:02.5 
CAM-2 

CAM-1 

CAM-1 

CAM-2 

CAM-1 

CAM-2 

CAM-2 

CAM-1 

CAM-2 

22:49.0 

CAM-1 

CRM 

CAM-2 

CAM-1 

CAM-2 

23 : 27.5 
CAM-2 

CONTENT 

We got (ground) up ahead? 

I can see the ground here 

Yeah, I can see the  ground down here, too 

Yeah * * * 
North i s  a fa i r  heading, north 

Now, w h a t  have we got here? 

Naw, you're a l l  r igh t ,  I can see some l i g h t s  over here 

1'11 t e l l  ya what, coach . . . 
That ' s  probably Hot Springs 

Yep, could be 

Yeah, that might be e i t h e r  it or Arkadelphia 

Well, I'm get t ing  out of t he  clouds here W c ,  but  I'm 
get t ing  r i g h t  s t r a i g h t  i n t o  it 

Oh, looks l i k e  you're a l l  r i g h t  

Do you see any stars above us? 

We're going i n  and out ta  some scud 

Yeah, we've got a l i t t l e  b i t  here 

I sure wish I knew where the  # w e  were 

Well, 1 t e l l  you w h a t ,  we're, ah, on the  two f i f t y  . . . 
two s i x t y  radial from, ah, Hot Springs 

Heavy s t a t i c  

Figure I can kick her on up here, maybe I can outrun it 

I don' t ,  I don't  think you can ge t  up 

Well, I, 1 got the  jf thing pointed almost s t r a i g h t  up t o  
see what  w e  got out here 

Pa in t in '  ridges and everything else boss and I ' m  not familiar 
with the t e r r a i n  
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T r n  & 
SOURCE CONTENT 

CAM-2 We're staying i n  the  clouds 

CAM-1 Yeah, I ' d  s t ay  down. You're r igh t  i n  the  (some) r i g h t  
' i n  t he  base of the clouds 

CAM-1 I t e l l  you w h a t ,  we're gonna be able  t o  turn here i n  a minute 

CAM-2 You wanna go through there? 

CAM-1 Yeah 

24:04.5 
CAM-2 All r igh t  

CAM-2 Good, looking good, Mac. Looking good 

CAM-1 T h a t ' s  a l l  r igh t ,  w a i t  a minute 

CAM-2 Well, I c a n ' t  even gct,  ah, Texarkana any more 

CAM-1 I f l l t e U  you w h a t ,  Fred 

CAM-2 'kay, boss 

CAM-1 Well, ah, w e ' l l  j u s t  t r y  that, w e ' l l  t r y  it. 
be i n  the r a i n  p re t ty  soon. 

We're gonna 
It's only about two miles wide 

CAM-2 You t e l l  me  where you want me t o  go 

CAM-1 Okay, give m e  a heading of ,  ah, three for ty  

CAM-2 Three fo r ty?  

25 :25.5 
CAM-1 Three f o r t y  

CAM-1 Steady on 

CAM-1 We got ten miles t o  go In' we're gonna turn  . . . 
CAM-1 To the  l e f t  about, ah, 'bout f i f t y  degrees 

CAM-2 Won't me t o  turn, did ya say f i f t y ?  

CAM-1 Yeah, f i f t y  l e f t  

CAM-1 On about, uh, two ninety 

CAN-2 Two ninety 

25:59*5 
CAM-1 Y a  got six miles t o  turn 
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TIME & 
SOURCE 

CAM-1 

CAM-2 

CAM-1 

CAM-2 

C A M 4  

CAM-2 

27:oi.o 
CAM-1 

CAM-1 

CAM-2 

27:20.0 
CAM-2 

CAM-1 

C f m - 1  

CAM-1 

CAM-1 

28:05.0 
CAM-1 

CAM-2 

28:20.5 
CAM-2 

CAM-2 

CAM-1 

CAM-2 

CAM-1 

CAM-2 

CAM 

CON!IENT 

Three miles south of turn 

We're i n  it 

Huh? 

We're i n  sol id ,  now 

Are we? 

Hold it 

S t a r t  your turn  . . . standard rate 

Level out and l e t  me see it . . when you hit two ninety 

Aw, okay 

There's your two ninety 

Steady on 

Should h i t  i n  about a half a m i l e .  Should be out of it 
i n  'bout two m i l e s  

You're i n  it 

Are you through it? 

Turn t h i r t y  l e f t  

I can see the ground, now 

There's t h i r t y  l e f t  

Naw, that's thirty-five # 

Keep on t ruckin ' ,  j u s t  keep on a-truckin' 

Well, we must be somewhere i n  Oklahoma 

b i n '  a l l  the  good i n  the  world 

Do you have any idea of w h a t  the  frequency of the Paris 
VOR is? 

Nope, don't r ea l ly  give a # 



TIME & 
SOURCE 

29:ls.O 
CAM-1 

29 : 19.0 
CAM-2 

CAM-2 

CAM-1 

CAM-? 

CAM-1 

30!23-0 
CAM-1 

30 :25 .O 
CAM-2 

30:42.0 
CAM-2 

CAM-1 

31:01.5 
CAM-1 

CAM-1 

CAM-1 

C A M 4  

CAM-2 

CAM-1 

CAM4 

CAM-2 

CAM-1 

CAM-2 

Put 

- 35 - 
CONTENT 

uh, about two s ixty-f ive heading two s ixty-f ive 

Heading, two s ixty-f ive 

I wodd say we # up 

Think so? 

Laughter 

Didn't we?  

Fred, descend t o  two thousand 

Two thousand, coming down 

Here we  are, we're not out of it 

Let's truck on 

'bout f i v e  t o  the r igh t  

Shi f t  over a l i t t l e  b i t  i f  you can 

Sure can 

That s a l l  r i g h t  

Right # 
T h a t ' s  a l l  r i g h t ,  you're doin' a l l  the good i n  the world 

1 thought we'd get ,  I thought it was moving that way on me 
only, we j u s t  kinda turned a l i t t l e  b i t  while you was look- 
ing a t  the  map 

Look 

F i r s t  t i m e  I ' v e  ever made a mistake i n  my l i f e  

I 'll be #. 
some idea of the  general  f t e r r a i n  around t h i s  # place 

Bbn, 1 wish I knew where w e  were so we'd have 



TIME 8.5 

SOURCE 

CAM-1 

CAM-2 

32:Ol. 5 
CAM-1 

CAM-2 

CAM-1 

CAM-2 

CAM-? 

CAM-1 

CAM-? 

CAM- ? 

CAM-? 

33 ~ 8 . 5  
CAM-2 

CAM-2 

CAM-1 

CAM-2 

33: 37.5 
CAM-2 

33 : 40.0 
CAM-2 

33:42.0 

CONTENT 

I know what it i s  

What? 

That the  highest point out here is about twelve hundred fee t  

( That r i g h t  ) ? 

The whole general area, and then we're not even where t h a t  
is, I don't  believe 

1'11 t e l l  you w h a t ,  as long as we t r a v e l  northwest instead 
of west, and I s t i l l  c a n ' t  ge t  Par i s  

Whistling 

Go ahead and look a t  it 

Whi s t l i n g  

# 
\his t l i n g  

Two hundred and f i f t y ,  we're about t o  pass over Page VOR 

You know where that is? 

Yeah 

A l l  r i g h t  

About a hundred and eighty degrees t o  Texarkana 

About a hundred and f i f t y  two 

Minimum en route a l t i t u d e  here i s  forty-four hund . . 
Sound of impact 


