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F i l e  NO. 1-0008 

NATIONAL TRANSPORTATION SAFETY BOARD 
WASHINGTON, D .  C .  20591 

AIRCRAFT ACCIDENT REPORT 

Adopted: January 22 ,  1975 

LOCKHEED L-382, N14ST 
SATURN AIRWAYS, IN€. 

SPRINGFIELD, ILLINOIS 
MAY 23, 1974 

SYNOPSIS 

About 1653 c . d . t . ,  May 23, 1974, Saturn Airways F l i g h t  14 crashed 
about 2.6 miles southeast  of the  Capi to l  VOR, near Spr ingf i e ld ,  I l l i n o i s .  
Three crewmembers and a rou te  supervisor  were k i l l e d ,  The a i r c r a f t  was 
destroyed. 

separated i n  f l i g h t  from the  r e m i n d e r  of the  wing. 
The outboard sec t ion  of the  l e f t  wing, including t h e  No. 1 engine, 

a b l e  cause of the  acc ident  was the  undiscovered, p reex i s t ing  f a t i g u e  
cracks ,  which reduced the  s t r e n g t h  of t h e  l e f t  wing t o  t h e  degree t h a t  
i t  f a i l e d  a s  a r e s u l t  of p o s i t i v e  aerodynamic loads crea ted  by moderate 
turbulence. 

The National Transportat ion Safety Board determines t h a t  t h e  prob- 

1. INVESTIGATION 

1.1 History of the  F l i g h t  

On May 23, 1974, a t  1000 P.d. t .  1/ Saturn F l i g h t  14, a Lockheed 382, 
NUST, departed the  Alameda Naval Air- Station, Alameda, Ca l i fo rn ia .  The 

route  s top  a t  Indianapol is ,  Indiana. On board were a crew of t h r e e  and a 
f l i g h t  was a scheduled cargo f l i g h t  t o  Wilmington, Delaware, wi th  an en 

route  supervisor .  The f l i g h t  was uneventful before  i t  reached Spring- 
f i e l d ,  I l l i n o i s ,  except f o r  a dev ia t ion  t o  avoid weather over Colorado. 
F l i g h t  14 d id  not r epor t  any airspeed changes o r  d i f f i c u l t i e s  following 
the  devia t ion .  

About 1453, c o n t r o l  of F l i g h t  14 was t r ans fe r red  from Denver ARTCC 
t o  Kansas C i ty  ARTCC. The f l i g h t  proceeded r o u t i n e l y  u n t i l  reaching t h e  

request  t o  dev ia t e  t o  the  r i g h t .  A shor t  time later ,  the  c o n t r o l l e r  
Spr ingf ie ld  area where, a t  1651:58, the  c o n t r o l l e r  approved F l i g h t  14's 

noticed on t h e  radar  alphanumeric d a t a  block - 2/  t h a t  t he  t a r g e t  had gone 

- 1/ Unless otherwise noted, a l l  times h e r e a f t e r  are c e n t r a l  day l igh t ,  
based on t h e  24-hour clock.  

about t h e  f l i g h t .  
- 2/  An e l e c t r o n i c  p resen ta t ion  on t h e  radarscope which i d e n t i f i e s  d a t a  
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i n t o  a "coast mode." 3/ About 1658, t h e  c o n t r o l l e r  t ransmi t ted ,  "Saturn 
four teen  l o s t  transpoxder, recycle  one t h r e e  zero  four."  This  and sub- 
sequent attempts t o  e s t a b l i s h  r ad io  contac t  were unsuccessful.  

The l a s t  known rad io  t ransmission from t h e  a i r c r a f t  was acknauledg- 
ment of the  c learance  t o  devia te .  The last i n t e l l i g i b l e  words on t h e  

h i s  b e l t  on." 
cockpit  voice recorder  (CVR) wer.e, "Better tell  our passenger t o  put  

while  seve ra l  o the r s  sa id  i t  proceeded north-northwest j u s t  before  impact. 
Most witnesses sa id  t h a t  they saw the  a i r c r a f t  f l y  from west t o  east, 

Several  o ther  witnesses sa id  t h a t  they saw the  a i r c r a f t  head southeas ter ly  
before  impact. 

Pieces of wreckage were seen f a l l i n g  from the  a i r c r a f t  j u s t  before  
impact, and some witnesses noticed t h a t  e i t h e r  a wing o r  a wing and en- 
g ine  were missing. 

wing and engine f a l l  t o  the  ground southwest of t h e i r  p o s i t i o n  about 2 t o  
5 minutes a f t e r  the  impact of t h e  main por t ion  of the  a i r c r a f t .  About 1 
minute a f t e r  t h e  l e f t  wing and engine came t o  r e s t ,  another  p i ece  of 
s t r u c t u r e  f e l l  east of the  golf  course.  

Persons i n  the  a r e a  of the  R a i l s  Golf Club clubhouse saw the  l e f t  

pac t .  They sa id  t h a t  flames came from the  a rea  of the  fuse lage  near  t h e  
wing leading edge, and engulfed t h e  fuse lage  and t a i l .  Several  wi tnesses  
sa id  t h a t  the  a i r c r a f t  exploded seconds before  impact. 

Nearly a l l  witnesses sa id  t h a t  the  a i r c r a f t  was on f i r e  before  im- 

A house and two mobile homes near the  main impact s i t e  were damaged 
by p ieces  of a i r c r a f t  s t r u c t u r e .  

was found a t  an e l eva t ion  of 590 f e e t  m.s.1 .  &/ The coordinates  of t h e  
The c rash  of F l i g h t  14 occurred i n  day l igh t ,  and the  main wreckage 

acc ident  s i te  were l a t i t u d e  3 9 0 5 1 ' 4 6 " n o r t h ; l o n g i t u d e  89O35'52" west. 

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

I n i u r i e s  - C r e w  Passengers Other - 
F a t a l  
Nonfatal 
None 

3 
0 
0 

0 
1 0 

0 
0 

- 3/ An a i r c r a f t  mvement projected by the  computer on the  b a s i s  of the  
last known r e l i a b l e  speed and d i r e c t i o n  da ta .  

- 4 /  A l l  a l t i t u d e s  here in  a r e  mean sea level, unless  otherwise ind ica ted .  



j 1.3 Damage to Aircraft 

j The aircraft was destroyed. 
i 

1.4 Other Damage 

I A house and two mobile homes were damaged. 

i.t. 
1.5 Crew Information 

regulations. (See Appendix B.) 
The crew was certificated and trained in accordance with existing 

1.6 Aircraft Information 

The aircraft was maintained in accordance with Federal Aviation 
Administration @AA) approved procedures. 

Records indicate that all applicable airworthiness directives had 
been complied with. 

When N14ST departed Alameda, its gross weight was 153,943 lbs. Its. 
maximum allowable takeoff weight was 155,000 lbs. At takeoff, the center 
of gravity (c.g.) was 28.1 percent MAC. 

I 

S 
The gross weight included 40,500 lbs. of fuel and 39,302 lbs. of 

~ cargo. The fuel was a mixture of JP4 and JP5; 73 percent was JP5. 
(See Appendix C . )  

1.7 Meteorological Information 

The captain of Flight 14 was briefed at the U. S. Navy weather 
facility at the Alameda Naval Air Station. The forecaster said that the 
captain had no questions, and when told that he could expect scattered 

were there because he had been flying the same trip all month. 
thunderstorms in the Kansas-Illinois area, he replied that he knew they 

I i The captain of Flight 14 received the following forecast informa- 
tion for FL 190. 

1. Flight level winds - Light and variable to Lake Tahoe, 22.0' at 
10 to 15 kn. to the Rocky Mountains, and 270' at 35 to 45 kn. 
to Indianapolis. 

2. The flight was to be in and out of the clouds with no obstruc- 
tions to visibility outside of the clouds. 

3. The minimum ceiling en route was to be 2,000 feet above ground 
level at Dodge City, Kansas, with maximum tops at 35,000 feet 
near the thunderstorms forecast in the Kansas-Illinois area. 
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4 .  The minimum freezing l e v e l  was a t  9,000 f e e t  a t  Kansas City.  

5. No icing. 

6. Moderate t o  occasional ly  severe turbulence near thunderstorms 
i n  the  Kansas- I l l inois  a rea .  

7.  Moderate t o  heavy r a i n  showers i n  the  Kansas- I l l ino is  a rea .  

Between 1710 and 1730, th ree  a i r  c a r r i e r  f l i g h t s  were operat ing i n  
the  v i c i n i t y  of Capi ta l  VOR (CAP). They were a t  var ious  a l t i t u d e s  be- 
tween FL 190 and FL 230, en rou te  from S t .  Louis t o  Chicago. None of 
the p i l o t s  saw severe  thunderstorm c e l l s  v i s u a l l y  or  on r ada r .  No 
l igh tn ing  or  h a i l  was encountered, but l i g h t  t o  moderate "chop" was ex- 
perienced en rou te  and i n  the  Springfie ld  a rea .  A l l  crews reported t h a t  
a t  FL 230, they were on top, o r  nearly on top,  of a l l  clouds.  

About 1630 one a i r  c a r r i e r  landed a t  Spr ingf ie ld .  The  crew reported 
seeing cloud t o  cloud l i g h t n i n g a n d  heavy r a i n  while approaching t h e  a i r -  
port .  They were told during the approach tha t  the  winds were gus t ing  t o  
35 kn. 

The p i l o t  s t a t ed  tha t  t h e i r  radar  'I. . . painted c e l l s  t o  the  northwest 
of V9." He sa id  tha t  they climbed out t o  the  nor theast  t o  7,000 f e e t ,  and 
experienced l i g h t  "chop" but no h a i l .  They were i n  the  clouds u n t i l  reach- 
ing Bloomington, where they climbed t o  9,000 and were c l e a r  of t he  clouds.  

The same f l i g h t  took off from Springf ie ld  a t  1646 bound f o r  Chicago. 

The Springf ie ld  (Capital  Airport)  observation a t  1655 was: 

Estimated c e i l i n g  3,000 f e e t  overcas t ,  v i s i b i l i t y - 2  miles 
va r i ab l e ,  thunderstorm, moderate r a i n  showers, tenperature-  
60%. , dewpoint-55%. , wind-310° a t  22 kn.,  a l t ime te r  s e t t i n g -  

wind-320' 32 kn. a t  1641, thunderstorm began a t  1625, v i s i -  
29.98 i n . ,  thunders torm a l l  quadrants moving eastward, peak 

b i l i t y  va r i ab l e  1 t o  3 miles. 

The National Weather Service Off ice  a t  Springf ie ld  reported a severe  
thunderstorm located j u s t  west of Springfie ld  a t  1628, moving eastward. 

Radarscope photographs taken a t  Marsei l les ,  I l l i n o i s ,  about 1648 and 
a t  S t .  Louis, Missouri, about 1651 showed weather echoes over the  Spring- 

depicted the  maximum echo i n t e n s i t y  a s  moderate. 
f i e l d  area.  The Marsei l les  radar  has iso-echo (contour) c a p a b i l i t y  and 

Many witnesses  s ta ted  t h a t  heavy winds were blowing from the  west 
10 to  20 minutes before  the accident ,  and seve ra l  sa id  tha t  h a i l ,  ranging 
from pea-size t o  go l f - ba l l  s i z e ,  had f a l l e n .  Heavy r a i n  had been repor tea .  
A t  the time of the  acc ident ,  a moderate wind was blowing f rom the  west ,  

1 
h 
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heard. 
l i g h t  t o  moderate r a i n  was f a l l i n g ,  l i gh tn ing  was seen,  and thunder was 

of F l i g h t  14 when the  crew requested t o  dev ia t e  t o  the  r i g h t .  Other 
On rada r ,  the  Kansas C i ty  ARTCC c o n t r o l l e r  saw weather c e l l s  ahead 

cells were seen 25 t o  30 miles southwest of CAP. According t o  the  con- 
t r o l l e r ,  t h e  a i r c r a f t  d id  not come c l o s e r  than 15 miles t o  any of the  
weather cells .  

1.8 Aids t o  Navigation 

Not appl icable .  

1 .9  Communications 

No reported d i f f i c u l t i e s .  

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

Not appl icable .  

1.11 F l i g h t  Recorders 

F l i g h t  Data Recorders. -- The f l i g h t  d a t a  recorder  (FDR), Lockheed 
Ai rc ra f t  Service  Company &AS) Model 109-C, was severe ly  crushed and the  
outer  s h e l l  had separated.  The c a s s e t t e  which contained the  f o i l  record- 
ing medium was deformed, and the  f o i l  was crumpled and torn .  

A l l  parameters had been recorded on the  f o i l  a t tached t o  the  takeup 
spool,  but  none had been recorded on t h e  f o i l  a t tached t o  t h e  supply 
spool. These f a c t s ,  coupled wi th  the  discovery t h a t  the  t o r n  edges of 
the  f o i l  did not match, were evidence t h a t  t h e  por t ion  of the  f o i l  con- 
ta in ing  the  recorded traces of the  f i n a l  seconds of f l i g h t  were missing. 
A search f o r  the  missing p iece  was unsuccessful .  The i r r e g u l a r  edge of 
the  to rn  f o i l  and the  o f f s e t  c h a r a c t e r i s t i c s  of the  recording s t y l i  al-  
lowed a por t ion  of the  f i n a l  t r a c e s  t o  be  read .  

The p l o t  of the  readout begins about 5 minutes before  t h e  start  of 
the  descent and covers 5 minutes 33 seconds of a l t i t u d e  t r a c e  wi th  lesser 
times f o r  indica ted  a i rspeed,  vertical acce le ra t ion ,  and magnetic heading, 
respect ive ly .  

Using the  start of t h e  readout as a zero reference ,  descent  began 5 
minutes 1 3  seconds l a t e r  from a p ressu re  a l t i t u d e  of 21,050 f e e t  and con- 

r a t e  of 23,400 fpm. A t  4 minutes, the  a i rspeed,  which had been averaging 
tinued f o r  20  seconds t o  an a l t i t u d e  of 13,250 f e e t ,  an average descent  

225 kn. ,  increased t o  about 232 kn. The airspeed trace, which ended a t  
5 minutes 15 seconds, showed v a r i a t i o n s  between 235 and 227 kn. a t  4 
minutes 42 seconds, and ended wi th  a reading of 238  kn. 2 seconds af ter  
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start of descent .  The vertical acce le ra t ion  trace showed l i g h t  turbu- 
lence beginning a t  4 minutes 8 seconds and continuing t o  t h e  end of t h e  

minutes 1 second on 080° -- a heading which had been maintained f o r  1 
trace a t  4 minutes 24 seconds. The magnetic heading trace ended a t  4 

minute 2 1  seconds. (See Appendix G . )  

Another readout and p l o t  were made of F l i g h t  14 ' s  encounter wi th  

descent  near Spr ingf i e ld ,  I l l i n o i s .  The dura t ion  of t h e  turbulence was 
turbulence over Colorado, about 1 hour 40 minutes before  the  start of 

about 1.5 minutes with a maximum vertical acce le ra t ion  (g force)  excur- 

heading changed from 084' t o  075'. The airspeed increased from 131 kn. 
s i o n  of + 1.5 and 0.0 g ,  separated by about 18 seconds. The magnetic 

from 21,000 f e e t  t o  21,500 f e e t .  
t o  152 kn., and decreased t o  125,kn .  The p ressu re  a l t i t u d e  increased 

Cockpit Voice Recorder. -- The CVR assembly was crushed. The tape ,  
although broken i n  several p laces ,  was readable a f t e r  i t  was pieced 
together .  A l l  four  t racks  contained information. The e n t i r e  recording 
was reviewed, b u t  only the  f i n a l  27:56.5 minutes contained p e r t i n e n t  in- 
formation, p a r t  of which was t ranscr ibed .  The crew made f requent  use  
of the  interphone system because of the  high cockpit  noise  level of t h e  
Lockheed L-382. 

'We'd l i k e  t o  dev ia t e  t o  the  r i a h t  s i r ,  weather." The following d i a -  
A t  1651:53, the  f i r s t  o f f i c e r  t ransmit ted t o  Kansas C i ty  ARTCC, 

logue took p lace  sequent ia l ly :  
I 

ARTCC 1651:56 

ARTCC 1652:OO 

F l i g h t  14 1652 :02 

Captain 1652 :06.5 

Cockpit Area 
Microphone 1652 : 12 

I t  1652:17.5 

I ,  1652:18.4 

( 9  1652:26.5 

I! 1652:29.5 

Fourteen, standby. 

Fourteen,  dev ia t ion  approved. 

Roger 

Better tel l  our passenger t o  
put h i s  b e l t  on. 

(Sound of s t a t i c  type noise  
buildup s i m i l a r  t o  open micro- 
phone) 

Sound of loud noise .  

Sound similar t o  p rope l l e r  p i t c h  
change no i se .  

Sound of a c l i c k  

Sound of overspeed warning 
"clacker" begins and continues 
to end of recording.  
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Cockpit Area 
Microphone 1652:30.5 

I t  1652:32.5 

11 1652:39.5 

II 

, I  

1.12 Wreckage 

1652:39.75 

1652:56.5 

Sound similar t o  p rope l l e r  p i t c h  
noise  change. 

U n i n t e l l i g i b l e  two s y l l a b l e  word 
o r  two s h o r t  one s y l l a b l e  words. 

Sound of gear  warning horn 
begins and continues t o  end of 
recording.  

Sound of heavy c l i c k .  

End of recording.  

The main wreckage s i te  i s  located about 2.6 s t a t u t e  miles on a t r u e  
bearing of 145O from CAP. The wreckage s i te  contained t h r e e  c l a y  p i t s .  

which was about 15 f e e t  deep, 40 f e e t  i n  diameter ,  and p a r t i a l l y  f i l l e d  
The a i r c r a f t  impacted on a magnetic heading of 205' i n t o  the  l a r g e s t  p i t ,  

with water .  

were from the  lower fuse lage  s t r u c t u r e ,  and included the  main and nose '  
landing gear components, vertical s t a b i l i z e r ,  and fragments of t h e  cabin  
f l o o r  s t r u c t u r e .  The f l i g h t  d a t a  and cockpit  voice  recorders  were found 
buried on the  crest of the  s lope.  The e n t i r e  fuse lage  was fragmented. 
None of the  recovered fuse lage  was damaged by f i r e .  

Most of the  i d e n t i f i a b l e  p ieces  found i n  and near t h e  l a r g e s t  p i t  

of the  i n b o a r d . r i b  which supported t h e  No. 1 engine (about ou te r  wing 
s t a t i o n  162). The panel ,  including the  No. 1 engine and p rope l l e r  as- 
sembly, was found inverted about 1.2 s t a t u t e  miles on a t r u e  bearing of 
182' from the  CAP. Inves t iga t ion  d isc losed  t h a t  t h e  wing panel  had 
f a i l e d  i n  an upward o r  p o s i t i v e  d i r e c t i o n .  The laver f r o n t  spar  cap was 
severed by a f r a c t u r e  which was d i r t y ,  contained many crack  arrest marks, 
and displayed evidence of rubbing deformation on t h e  mating su r faces .  A 
crack i n  t h e  f r o n t  spar  web progressed from t h e  spar  f r a c t u r e  upward f o r  
4.9 inches.  (See Appendix H.)  The crack  contained about 116 crack- 
a r r e s t  marks, There was no f i r e  damage. 

The l e f t  ou te r  wing panel  separated from the  a i r c r a f t  i n  t h e  v i c i n i t y  

The r i g h t  wing panel fragmented and separated from the  a i r c r a f t  i n  
f l i g h t  near ou te r  wing s t a t i o n  334 (OWS 334). Two main s e c t i o n s  of t h e  

wreckage. A number of r i g h t  wing p ieces ,  including leading edge s t ruc -  
r i g h t  outer  w i n g  panel  were found about 4,900 f e e t  nor th  of t h e  main 

a s ' f a r  as 2 miles nor theas t  of the  main wreckage. 
tu re ,  lower wing sk in ,  upper wing sk in ,  and the  wing t i p ,  were recovered 
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Numerous scrape marks and black depos i t s  were found on t h e  leading edge 
The empennage was recovered i n  pieces  from t h e  main wreckage s i te .  

of the  s t a b i l i z e r  t i p .  

l a r g e s t  p i t .  The p rope l le r  and.gearbox were found buried adjacent  t o  t h e  
compressor and combustion sec t ion .  The compressor bl.ades were cur led 
clockwise when viewed from t h e  r e a r .  

No. 2 engine was recovered about 10 f e e t  under the  ground near t h e  

The No. 4 engine was recovered about 8 f e e t  under t h e  ground t o  t h e  
west of the  l a r g e s t  p i t .  The p r o p e l l e r ,  p rope l le r  s h a f t  and housing, and , 
burner sec t ions .  The compressor blades were cur led clockwise when viewed 
gearbox components were excavated separa te ly  from t h e  compressor-turbine- 

from the  r e a r .  

engine and prope l le r  were not examined. 
Because of recovery d i f f i c u l t i e s  i n  t h e  impact a r e a ,  t h e  No. 3 

The No. 1 prope l le r  was a t tached t o  the  engine except f o r  one blade 
which had broken off and was lying nearby. The blades ,  which were s t i l l  
at tached t o  t h e  hub, were found a t  an angle  of 84'. La te r  i nves t i ga t i on  
determined t h a t  the  blades had feathered from negat ive  torque sequencing 
ac t ion .  

I 

The f u e l  shutoff  valve on t h e  f u e l  con t ro l  of No. 1 engine had e lec-  
t r i c a l  con t inu i ty  between pins  A and C and no con t inu i ty  between p ins  A 
and B .  This condi t ion e x i s t s  when the  valve  i s  e l e c t r i c a l l y  open. 

and the  ex t e rna l  o i l  f i l t e r ,  gearbox o i l  f i l t e r ,  power s ec t i on  o i l  
f i l t e r s ,  f u e l  f i l t e r ,  and f u e l  hea te r  were c lean .  

The magnetic plugs of No. 1 engine were f r e e  of metal accumulation, 

The engine s t r u c t u r e  was separated a t  t h e  i n l e t  housing t o  compressor 
case  s p l i t  l i n e  f o r  about 2 t o  4 inches.  The i n l e t  housing was i n t a c t .  
The power s ec t i on  was undamaged except f o r  t h e  separa t ion ,  f r a c t u r e  of 

Fourteen 4th- stage tu rb ine  blades were bent where t h e  case  was deformed. 
the  accessory housing, and l o c a l  crushing of t h e  r e a r  tu rb ine  support .  

(See Appendix E.) 

1.13 Medical and Pathological  Information 

In su f f i c i en t  t i s s u e  was found f o r  autopsy. Toxicological  t e s t s  on 

a lcohol .  Specimens were unsu i tab le  f o r  carbon monoxide ana lys i s .  
t i s s u e  received a t  the  Civi l  Aeromedical I n s t i t u t e  revealed no drugs o r  

1.14 Fire 

extinguished by No. 3 and No. 4 engine companies of t h e  Spr ingf ie ld  F i r e  
I n- f l i gh t  f i r e  occurred and continued a f t e r  impact. The f i r e  was 

r 
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Department and the  Wil l iamsvi l le  Volunteer F i r e  Department, which were 
dispatched a t  1656. 

r one blade 
were s t i l l  

+ 

1.15 Survival  Aspects 

This was not a survivable  acc iden t .  

1.16 Tests and Research 

a t  outer s t a t i o n  162 revealed t h a t  the  lower f r o n t  spar  cap f rac tu red  com- 
Metal lurgical  examination of the f rac tu red  sur faces  of the l e f t  wing 

p le te ly  i n  f a t i g u e .  The spar cap was deformed a t  the  primary o r i g i n  a rea  

cap mater ia l  were normal f o r  7075-T6511 aluminum a l l o y .  
of the  f a t i g u e  f r a c t u r e .  Hardness and e l e c t r i c a l  conduct ivi ty  of t h e  spar  

The lower por t ion  of the  f r o n t  spar  web contained an approximate 
4.9-inch f a t i g u e  crack wi th  i n t e r m i t t e n t  t e n s i l e  t ea r ing .  

a t  the  f irst  f a s t ene r  hole  which was located 3/4 inch outboard of t h e  p r i m  
mary o r i g in  area  a t  which t h e  spar  cap f a i l e d .  Deformation and mul t ip le  
cracks were noted a t  the  o r i g i n  of the  s k i n  f a t i g u e  f r a c t u r e  i n  t h e  lower 
wing. 

The lower wing s k i n  f r a c t u r e  stenuned from preex is t ing  f a t i g u e  cracks  

c ident ,  a wing loading of about 60 percent of l i m i t  load would be  required 
t o  make the  4.9- inch crack progress.  When the  crack progressed beyond 
the 4.9-inch mark, t h e  s t r e s s  i n t e n s i t y  f a c t o r  i n  t h e  lower s k i n  panel 
would approach t h e  cr i t ical  value  and would t r i g g e r  crack i n s t a b i l i t y  i n  
the panel. From t h e r e  on, the  crack propagation i n  both t h e  panel  and 
the web would have been simultaneous. With t h i s  condi t ion,  t o t a l  f a i l u r e  
of the  wing s ec t i on  would be  expected. 

Further study showed t h a t  i f  the  above cracks ex i s ted  before  t h e  ac- 

1 .17  Other Information 

t ined f o r  t e s t i n g  f o r  rad ioac t ive  levels. Neither required a l a b e l  and 
the contents  were not dangerous. A rad ioac t ive  check of t h e  accident  
s i t e  by the  U. S. Air Force and t h e  S t a t e  of I l l i n o i s  revealed no hazard- 
ous r a d i o a c t i v i t y .  

C lass i f i ed  Cargo. -- TWO conta iners  of water were on board and des-  

A p a l l e t  of cor ros ive  b a t t e r y  e l e c t r o l y t e  was on board and ca r r i ed  
as a white l a b e l  item. 

Class C explosives on board were e l e c t r i c  squibs of t h e  type used t o  
puncture the  caps on remotely control led f i r e  ext inguishers  used on air- 
c r a f t  . 
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system. The system involves a computer which can p r i n t  a p l o t  a t  15-sec. 
Automated Radar System. -- Kansas Ci ty  ARTCC uses an  automated r ada r  

i n t e r v a l s ,  using X and Y axes scaled i n  miles.  The p l o t  f o r  F l i g h t  14 
covers an a rea  of 30 sq. m i .  wi th  CAP i n  t h e  center. The p lo t t ed  informa- 
t i o n  includes  radar  and pos i t i on  da t a  on F l i g h t  14, primary radar  r e t u r n s ,  
transponder r e t u r n s ,  and c l u t t e r  r e t u r n s ,  and i s  co r r e l a t ed  i n  Greenwich 
mean time (G.m.t.). Radar d a t a  are recorded every6seconds.  Thisinforma- 
t i o n  was charted t o  show t h e  r e l a t i onsh ip s  between t h e  radar  r e t u r n s ,  the 
CVR d a t a ,  and t h e  t e r r a i n ,  including t h e  pos i t i ons  of t h e  main wreckage, 
l e f t  wing, and t h e  CAP. (See Appendix D.) 

mary t a r g e t  appeared followed by other  primary t a r g e t s  sho r t l y  t h e r e a f t e r .  
Appendix D shows a transponder r e t u r n  a t  1652:17. A t  1652:27, a p r i -  

Two more transponder t a r g e t s  appeared a t  1652:29 and 1652:41. F l i g h t  
check da ta  i nd i ca t e  t h a t  t h e  minimum a l t i t u d e  f o r  usable  radar  r e t u r n s  
i s  about 4,800 f e e t  i n  t h e  Spr ingf ie ld  a rea .  

Wing Crack History.  -- A l l  of Sa turn ' s  L-382 a i r c r a f t  had been modi- 
f i e d  t o  a -30 conf igurat ion,  which included t h e  i n s t a l l a t i o n  of a new 

Change Proposal (ECP) 954 modification.  N14ST d i d  not  have t h i s  wing 
cen te r  wing. However, only one of Saturn 's  L-382 f l e e t  had Engineering 

modification i n s t a l l e d .  

May 29, 1974, indicated t h a t  four L-382 a i r c r a f t  had wing cracks .  These 
r e p o r t s  included two &-inch cracks  i n  t h e  forward spar  cab a t  wing s t a -  
t i o n  (WS) 70, a 2-inch crack i n  t h e  l e f t  f r o n t  spar  web, a 10-inch crack 
i n  t h e  cen t e r  wing dry bay a rea  i n  No. 2 plank, and a 13-inch crack i n  
the  cen te r  wing plank at  WS 61. 

A review of the  FAA Service  D i f f i c u l t y  r epo r t s  from J u l y  1, 1973, t o  

Lockheed par t i c ipa ted  i n  t h e  United S t a t e s  Air Force Individual  Air- 
c r a f t  Fat igue Tracking Program f o r  t h e  C-130 (L-382) a i r c r a f t .  About 700 
a i r c r a f t  were surveyed which had accrued over 6,000,OO f l igh t- hours .  This 
program began i n  1969 and i s  continuing.  A s  a r e s u l t  of t h e  program, 
Lockheed ECP 954 was developed and re leased on October 1, 1971. The Lock- 
heed-Georgia Company Engineering Design Analysis -- Outer Wing Fa t igue  

preventive modification k i t s  f o r  f a t i g u e  s e n s i t i v e  a r e a s  of the  ou te r  
Improvements, was approved on October 17 ,  1970, and described t h e  f a t i g u e  

wing which had been i d e n t i f i e d  by t h e  tracking progrm. The record of 
cracking of t h e  forward spar  near Nos. 1 and 4 engines disc losed 36 
cases ,  of which 11 were between OWS 156 and 162. 

2 .  ANALYSIS AND CONCLUSIONS 

2 . 1  Analysis 

The a i r c r a f t  was c e r t i f i e d  and maintained according t o  FAA procedures. 
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takeoff and a t  the  time of the  acc ident ,  
The a i r c r a f t  was wi th in  the  weight and balance l imi t a t i ons  both a t  

The judgment of the cap t a in  of F l igh t  14 i n  dev ia t ing  t o  avoid turbu- 
lence was co r r ec t  t o  assure  a s a f e  f l i g h t .  

Only the  No. 1 engine was found i n t a c t .  I nves t i ga t i on  revealed t h a t  

engines prove tha t  they were r o t a t i n g  a t  impact. 
it was capable of operat ing.  The bent compressor blades of Nos. 2 and 4 

One s i g n i f i c a n t  event occurred before  the  a i r c r a f t  reached the  

Nevertheless, weather was encountered and produced maximum v e r t i c a l  accel-  
Springfie ld  a rea .  Over Colorado, the  f l i g h t  deviated t o  avoid turbulence.  

e ra t ion  excursions of +1.5 and Og, separated by about 18 seconds. Apply- 
ing the c r i t e r i a  from the  Operations Manual of the  National Weather 
Service,  +1.5g excursion above the  normal would be the  upper limit of 
l i g h t  turbulence.  

s ince the  crew made no coment  t o  t he  cont ra ry ,  the  weather encounter 
was probably not s i g n i f i c a n t .  

The turbulence encountered over Colorado was r e l a t i v e l y  l i g h t ,  and 

Based on the  fo recas t  and h i s  recent  experience over the  rou te ,  the  
p i l o t  would have expected thunderstorms i n  the  Spr ingf ie ld  a rea .  Appar- 

deviate .  The airspeed was not reduced, although the  recommended turbu- 
en t ly  the  cap t a in  saw weather on h i s  radar  and was granted a request  t o  

lence pene t ra t ion  speed i s  180 kn. The f a c t  t h a t  t he  p i l o t  d i d  not reduce 

even though he took the  precaut ion of assur ing t h a t  t he  rou te  supervisor  
the airspeed suggests t ha t  he expected t o  avoid any s i g n i f i c a n t  turbulence,  

fastened h i s  s e a t b e l t .  The f l i g h t ' s  proximity t o  thunderstorm a c t i v i t y  
i s  supported by the  Kansas Ci ty  ARTCC c o n t r o l l e r ' s  statement t h a t  the  
a i r c r a f t  was about 15 miles from the neares t  c e l l  when radar  contac t  was 
l o s t .  Radarscope photographs taken about 1648 and 1651 shaved echoes 
over the  Springf ie ld  a rea .  The Marsei l les  radar  depicted the  maximum in-  
t ens i ty  a s  moderate. (See Appendix F.) F'robably, F l i g h t  14 encountered 
moderate turbulence which would have produced 1.5 t o  2.0g v e r t i c a l  ac- 
ce l e ra t ion .  Unless a p reex is t ing  weakness was p re sen t ,  t he  wings of t h e  
a i r c r a f t  should have withstood g forces  of t h i s  magnitude. 

por t ion of the  l e f t  wing, including the  No. 1 engine. The subsequent 
aerodynamic e f f e c t  was a v io l en t  r o l l  and yaw, which caused the  r i g h t  
wing t o  f a i l .  The fragmented r i g h t  w i n g  s t r u c t u r e  outboard of t he  No. 
4 engine, and the  wide s c a t t e r  of the  p a r t s  nor th  and eas t  of the  main 
wreckage support t h i s  conclusion. 

The i n i t i a t i n g  event of the  accident  was the  separa t ion  of t he  outer  

the loss  of la rge  por t ions  of the  wings and l a t e r a l  con t ro l  sur faces .  
The f i n a l  event was the  s t eep ,  rapid descent which resu l t ed  from 
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Inves t iga t ion  revealed tha t  a wing loading of about 60 percent  of 
limit load would begin t o  tear the  web a t  the  4.9-inch p o i n t ,  a f t e r  which 

would be  expected t o  r e s u l t  i n  t o t a l  f a i l u r e  of the  w i n g  s ec t ion .  I n  
crack  propagation i n  both the  panel and the  web would be  simultaneous and 

terms of v e r t i c a l  acce le ra t ion ,  the  fo rce  required would be  about 1.62g. 

The weather encountered over Spr ingf ie ld  was capable of genera t ing  
gus t s  which would produce a t  least 1.62g and probably as much as 2.0g. 

Assuming t h a t  the  crack i n  the  web ( a f t e r  the  spar  cap had cracked 
completely) had propagated as f a r  as the  top f a s t e n e r  ho le  and down as 

propagate the  crack  upward pas t  t he  top f a s t e n e r  hole ,  which would act 
f a r  as the  edge of the  web, considerably more fo rce  would be  required t o  

t o  arrest f u r t h e r  cracking.  Obviously, t he  vertical acce le ra t ion  f o r c e s  
encountered over Colorado could not have produced s u f f i c i e n t  fo rces .  
Therefore, t he  crack  i n  the  web up t o  the  5.9-inch poin t  mst have ex- 
i s t e d  before  the  a i r c r a f t  departed Alameda. When the  web cracking 
reached the  4.9- inch poin t  is  not known. The presence of fo re ign  mate- 
r i a l  i n  t h e  f r a c t u r e ,  t he  rubbing deformation of t h e  mating su r faces ,  

cap had been cracked f o r  a considerable time. The wing s t r u c t u r e  of the  
and the  number of f a t i g u e  s t r i a t i o n s  i n d i c a t e  t h a t  the  lower f r o n t  spar  

have been required t o  f a i l  i t .  
a i r c r a f t  was weakened t o  the  poin t  tha t  only moderate turbulence would 

shows many cases of cracking i n  t h e  lower spa rcap ,web ,  and s k i n  pane1 , in  

m i l i t a r y  a i r c r a f t  understandably m y  be subjected t o  more r igorous  hand- 
the  same genera l  a r e a  (outer wing s t a t i o n  162) as t h a t  of F l i g h t  14. A 

l i n g  than i t s  c i v i l i a n  counterpar t ,  and tends t o  develop cracks  more read- 

of cracking i n  the  area of OWS 162 ind ica te s  a p o t e n t i a l  danger t o  the  
Fly. Nevertheless ,  even i f  t h i s  acc ident  had not occurred,  the  frequency 

Lockheed ECP 954, o r i g i n a l l y  released on October 1, 1971, a s  T.C.T.O. 
c i v i l i a n  f l e e t .  The m i l i t a r y  re inforced  the  wings i n  t h i s  a r e a  under 

IC-130-857. 

The USAF Indiv idual  A i r c r a f t  Fat igue Tracking Program f o r  the  C-130 

modified t o  the  " s t r e t ch"  ve r s ion ,  and i n  September 1972, received check 
No. 12, which included inspect ion  of the  l e f t  wing. Subsequent m i n t e n -  
ance checks were performed pe r iod ica l ly  through check No. 19 i n  A p r i l  
1974. A l l  of these  checks included inspect ion  of the  l e f t  wing. The ap- 
proved maintenance manual allows such inspect ions  t o  be  v i s u a l ,  Since 
the  l e f t  wing of N14ST had been so inspected about a month before  the  ac- 
c i d e n t ,  t h e r e  i s  some doubt a s  t o  whether v i s u a l  inspect ions  are adequate 
f o r  de tec t ing  cracks  i n  the  a rea  of the  f a i l u r e .  I n  f a c t ,  t he  cracks  i n  
quest ion were probably present  when the  l a s t  i n spec t ion  took p lace .  
2.2 Conclusions 

The maintenance records  show t h a t ,  beginning Ju ly  5 ,  1972, N14ST was 

a .  Findings 

(1) The c rewwasce r t i f i ca t ed  and qua l i f i ed  t o  opera te  the  f l i g h t .  
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The a i r c r a f t  was wi th in  t h e  spec i f i ed  weight and balance 
l i m i t a t i o n s .  

Thunderstorms prevai led i n  t h e  area of S p r i n g f i e l d ,  
I l l i n o i s .  

Shor t ly  a f t e r  a dev ia t ion  t o  t h e  r i g h t  t o  avoid weather,  
the  l e f t  wing separated from t h e  a i r c r a f t  a t  about ou t e r  
wing s t a t i o n  162. 

outboard of t h e  No. 4 engine. 
Shor t ly  a f t e r  t h e  l e f t  wing f a i l e d ,  the  r i g h t  wing f a i l e d  

A f a t i g u e  f r a c t u r e  occurred i n  t h e  lower f r o n t  spar  cap of 

and lower s k i n  panel ,  
the  l e f t  wing, and preex i s t ing  c racks  were found i n  t h e  web 

The l e f t  wing f a i l e d  because of p o s i t i v e  aerodynamic loads 
i n  excess of t h e  r e s idua l  wing s t reng th .  

maneuver caused by t h e  loss of t h e  ou te r  panel  of t h e  l e f t  
The r i g h t  wing f a i l e d  because of the  v i o l e n t  r o l l  and yaw 

wing. 

The a i r c r a f t  descended a t  a s t e e p  angle  and crashed about 
2.6 miles southeast  of t h e  Capi to l  VOR. The a i r c r a f t  was 
destroyed,  and i t s  four  occupants were k i l l e d .  

Inspect ions  had not revealed cracks  i n  t h e  a r e a s  where t h e  
l e f t  wing f a i l e d .  

b .  Probable Cause 

The National  Transpor ta t ion Safety  Board determines t h a t  t h e  probable 

which reduced t h e  s t r eng th  of the  l e f t  wing t o  t h e  degree t h a t  i t  f a i l e d  
cause of t h e  accident  was t h e  undiscovered, p reex i s t ing  f a t i g u e  c racks ,  

a s  a r e s u l t  of p o s i t i v e  aerodynamic loads created by moderate turbulence.  

3 .  RECOMMENDATIONS 

gat ion of t h e  c rash  of F l i g h t  14, t h e  FAA issued Air Worthiness D i r ec t i ve  
74-12-06 LOCKHEED: Amendment 39-1867. The d i r e c t i v e  required t h a t  a l l  
appl icable  a i r c r a f t  be inspected.  I f  c racks  were found i n  t h e  designated 
inspect ion areas, r e p a i r s  were required i n  accordance wi th  Lockheed 
Service  Bu l l e t i n  382-169A, o r  t h e  l a t e r  FAA-approved r e v i s i o n ,  o r  i n  an  
approved equivalent  manner. A i r c r a f t  on which no c racks  were found i n  
the  designated a r e a s  are required t o  be inspected a t  1,000-hour i n t e r v a l s .  
A i r c r a f t  having t h e  above r e p a i r  a r e  exempt from t h e  per iod ic  inspec t ions .  

As a r e s u l t  of f a c t s  obtained by t h e  Safety  Board during i t s  i n v e s t i -  



- 14 - 

which may be accomplished by the  two methods mentioned above, or  by ECP 
The airworthiness d i r e c t i v e  a l s o  provides fo r  preventive modificat ion,  

954 ,  or by Lockheed Drawing 3304406, or i n  an approved equivalent  manner. 

a i r c r a f t  with the  lower forward spar cap cracked through the  e n t i r e  cross  
sec t ion  a t  OWS 160. The f l i g h t  hours on the  a i r c r a f t  were 16,000 +. 

BY THF: NATIONAL TRANSPORTATION SAFETY BOARD 

The inspect ion of a l l  U.S. r eg i s t e red  L-382 a i r c r a f t  revealed one 

/ s /  JOHN H. REEL) 
Chairman 

/ s /  FRANCIS H. McADAMS 
Member 

/ s /  LOUIS M. THAYER 
Memb e r  

/ s /  ISABEL A. BURGESS 
Member 

/ s /  WILLIAM R. HALEY 
Member 

January 22,  1975 
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APPENDIX A 

INVESTIGATION 

1. Investigation 

at 1905 e.d.t., May 23, 1974, by the Federal Aviation Administration. The 
The National Transportation Safety Board was notified of the accident 

investigation team departed Washington, D. C.,the same day, and arrived 

were estabished for operations, witnesses, structures, systems and power- 
at Springfield, Illinois,at 0015 e.d.t., May 24, 1974. Working groups 

plants, weather, air traffic control, maintenance record.s, flight data 
recorder, and cockpit voice recorder. Parties to the investigation in- 
cluded: Saturn Airways, Inc., Federal Aviation Administration, the Divi- 
sion of Aeronautics of the State of Illinois, Lockheed-Georgia Co., 
Detroit Diesel Allison, Airline Pilots Association, and the U. S .  Air 
Force Airlift Comand. 

2 .  Hearing 

A public hearing was not held. 
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APPENDIX B 

CREW INFORMATION 

Captain Chapman Marston 

Captain Marston, 58, held A i r l i ne  Transport C e r t i f i c a t e  No. 
168776 with  type r a t i n g s  i n  the  Douglas DC-3/4/6/7, C u r t i s  C-46, Lockheed 
L-382, and conunercial p r i v i l ege s  f o r  a i r p l a n e  s i n g l e  engine land and 
multi-engine sea. He had 15,553 f l ight- hours  of which 2,424 were i n  t h e  
L-382. His last l i n e  check was success fu l ly  completed on February 26, 
1974. Since passing h i s  cap ta in ' s  upgrade/type r a t i n g  i n  t h e  L-382 on 
March 2 ,  1973, Captain Marston success fu l ly  completed two 6-month p rof i-  
ciency checks, He possessed a cur ren t  f i r s t - c l a s s  medical c e r t i f i c a t e ,  
dated January 3, 1974, wi th  the  l imi ta t ion :  Must wear g l a s se s  t o  co r r ec t  
near and d i s t a n t  v i s i o n .  

F i r s t  Off icer  Charles F. Moran 

F i r s t  Of f ice r  Moran, 35, held A i r l i n e  Transport C e r t i f i c a t e  No. 
1658157, wi th  an a i rp l ane  multi-engine land r a t i n g  and conunercial p r i v i-  
l e g e s  f o r  a i rp lane ,  s i n g l e  engine land,  and ro to r c r a f t - he l i cop t e r .  H e  
a l s o  held F l i g h t  Engineer C e r t i f i c a t e  No. 1740607. His t o t a l  f l i g h t  time 
was 4,222 hours wi th  an add i t i ona l  420 a s  f l i g h t  engineer ,  His t o t a l  
L-382 f l i g h t  time was 1,060 hours. He success fu l ly  completed an annual 
prof ic iency f l i g h t  check on May 22, 1973. His last recur ren t  t r a i n i n g  was 
completed September 8 ,  1973. His f i r s t - c l a s s  medical c e r t i f i c a t e  was dated 
March 1, 1974, wi th  no l i m i t a t i o n s ,  

F l i g h t  Engineer Al lan C o l l i e  

F l i gh t  Engineer C o l l i e ,  45, held F l i g h t  Engineer C e r t i f i c a t e  No. 
1402602 f o r  reciprocat ing and turbopropel ler  powered a i r c r a f t .  His t o t a l  

hours i n  the  L-382. His last f l i g h t  engineer ' s  l i n e  check was c o q l e t e d  
f l i g h t  time of 10,439 hours was as a f l i g h t  engineer,  and included 611  

ren t )  requirements were completed during h i s  i n i t i a l  t r a i n i n g  i n  August 
on December 6 ,  1973, and h i s  prof ic iency check and ground school (recur- 

1973. His second-class medical c e r t i f i c a t e  was dated February 15,  1974, 
wi th  the  l imi ta t ion :  Must possess co r r ec t i ve  g l a s se s  while exercis ing 
t h e  p r i v i l ege s  of h i s  c e r t i f i c a t e .  
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APPENDIX C 

AIRCRAFT INFORMATION 

Make and Model Lockheed L-382E 
Reg i s t r a t i on  N14ST - formerly N959AL 
Manufacturer's Serial Number 4225 
Date of Manufacture September 5 ,  1967 
Tota l  Flight-Hours 18,837 (Includes est imated 

time of 5.5 hours on 
5/23/74 347 hours) 

Engines - Al l i son  501-D22A 

Number - S I N  Tota l  T i m e  Since Overhaul 

2 
1 500893 

550099 
3 550181 
4 550102 

17,446 
10,992 
12,322 
10,382 

4,497 
1,500 

6,739 
3,408 

Prope l le r s  - Hamilton Standard 56860-91/117 

Number - S/N Time Since Overhaul 

230077 
229193 
231252 
225626 

2,033 
369 

4,804 
2,570 

I n c . ,  a s  approval f o r  t h e  following modif icat ions  accomplished by t h e  
Lockheed Company t o  L-382E, SIN 4225: 

On Ju ly  5 ,  1972, FAA Form 337 (7-67) was issued t o  Saturn Airways, 

1. Center Wing PIN 394037-1 replaced wi th  new Center Wing 
PIN3304462-1, Reference Lockheed Dwg. 3304461. Le f t  hand 
ou te r  wing reinforcement and Mod Kits i n s t a l l e d ,  Reference 
Lockheed Dwgs. 3302624, 3302625, 3302400, 3304391, R /H  required 

wing, S/N 4420. 
only corner f i t t i n g  replacement due t o  i n s t a l l a t i o n  of a spare  

2. Fuselage modified by removing 60" extension fwd and 40" exten- 

Lockheed Drawings 3305200, 3305201, 3505203, and S T  446 SO 
s i o n  a f t  and i n s t a l l i n g  100" extension fwd 80" a f t .  Reference 

amended March 22, 1972. The modif icat ion included t h e  i n s t a l l a -  
t i o n  of a new wing t o  fuse lage  a t t a c h  angles  (Ref. Lockheed h g .  
3305956), and t h e  i n s t a l l a t i o n  of a u x i l i a r y  f u e l  tanks i n  t h e  
cen te r  wing. 
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The Maintenance Program 

The following checks, inspections, and overhauls constitute the 
maintenance program for Saturn Airways. These data are incorporated in 

by FAA Air Carrier Inspectors. 
Saturn's Operations Specifications, Form FAA 1014 (5-47), as approved 

ine spections, including special and structural inspections, and line 
maintenance on its aircraft in accordance with procedures outlined in 
Saturn Airways Lockheed L-382 Maintenance Manual. These procedures were 
initiated from the Lockheed Document S M P  515, dated June 10, 1969. 

This program made Saturn Airways responsible for performing all rout- 

Document S M P  515, are included on job cards in a manner to combine these 
inspections into Maintenance Check Periods applicable to each model and 
serial number of individual aircraft are controlled by the master job 
card listing in Saturn Airways Lockheed L-382 Maintenance Manual, result- 
ing in a continuous inspection and progressive airframe overhaul. 

Special inspections and structural inspections, required by Lockheed 

Parts and subcomponents not listed were to be checked, inspected and 
overhauled at the time limitation specified for the component or assembly 
to which such components are related. 

On'Condition 

Items listed as "On Condition" were to be maintained in a continuous 
condition of airworthiness by periodic inspection or checks and by means 
of overhaul and/or preventive maintenance in accordance with instruc- 

L-382 aircraft. 
tions in the Saturn Airways Maintenance Manual System for Lockheed Model 

Maintenance and Inspection 

1972, through April 1974, and includes maintenance checks 12 through 19. 
Each of these checks included the following inspections of the left wing. 

The maintenance record investigation covers the period from September 

A. Performance detailed inspection of upper exterior surfaces of 
wing for cracks, loose rivets, oil canning, and corrosion. 

(1) Inspect fairings; access and inspection panels; associated 
latches, hinges, and fasteners for security and general 
condition. 

(2) Inspect dry bay areas and components, lines, and con- 
nections for security and condition (SP-47) 

(a) On a5 and #15 checks clean front beam stiffener and 
adjacent area around stiffener thoroughly. 
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(b) Visually inspect  cen te r  wing f r o n t  beam web s t i f f e n e r  
t h a t  a t t aches  CWS 178 bulkhead web t o  f r o n t  beam. 
INTENSIFIED. 

(c) Report any cracks  found t o  STN engineering. 

(3) Inspect  f u e l  f i l l e r  caps and s e a l s  f o r  s e c u r i t y  and genera l  
condit ion.  

B.  Perform de ta i l ed  inspec t ion  of lower e x t e r i o r  su r faces  of wing 
f o r  c racks ,  loose rivets,  oii canning, and corrosion.  

(1) Inspect  f a i r i n g s ;  access and inspect ion  panels;  and associ-  
ated ca tches ,  hinges,  and f a s t e n e r s  f o r  s e c u r i t y a n d g e n e r a l  
condit ion.  

(2) Inspect  wing d r a i n  holes ,  f u e l  d r a i n s ,  vents ,  and masks f o r  
obs t ruc t ions  and genera l  condit ion.  

(3) On 65 and 815 checks inspect  outer  wing laver  su r face  sk in  
panels  ex te rna l ly  f o r  cracks between fa s t ene r  holes  f o r  the  
pylon r i b  attachments a t  OWS 72 and 90. (SP-73) INTENSIFIED. 

(4) Inspect  access ib le  wing anti- Ice valves, l ines ,  clamps, ex- 
pansion j o i n t s ,  ducts ,  connect ions,  thermocouples, temp 
bulbs ,  and attachments f o r  s e c u r i t y  and genera l  condit ion.  

Other inspect ion  of the  wings included a d e t a i l e d  inspec t ion  of the  

de te r io ra t ed  sealant ,and contamination. (#5 and 815 checks.) Specia l  
i n t e r i o r  s t r u c t u r e  f o r  c racks ,  cor ros ion ,  loose f a s t e n e r s ,  b l i s t e r e d  o r  

a t t e n t i o n  was given t o  the  surge box bulkheads, where they con tac t  the  

board end of the  surge box. The forward and a f t  v e r t i c a l  beams were 
tank bottom, and phenolic tabs  and "H" c l i b s  between risers of the  out- 

checked f o r  condi t ion  and s e c u r i t y .  (#5 and 1/15 checks.) 

Addi t ional ly ,  a l l  a i r c r a f t  log shee t s  from January 1, 1974, through 
May 22, 1974, were examined as well  as a l l  r o u t i n e  checks and inspect ions  
performed during t h i s  per iod .  A l l  d i screpancies  l i s t e d  during t h e  main- 
tenance checks, r o u t i n e  inspect ions ,  and log sheet  items had been in-  
spected,  r epa i red ,  and signed off  by authorized personnel o r  defer red  i n  
accordance with an authorized minimum equipment l i s t  published i n  Saturn  
Airways 382 operat ions.  

Wing Crack Data 

F M  Service  D i f f i c u l t y  Reports ,  7/1/73 t o  5/29/74: 
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Oper. m. Date Reported Condit ion 

SPAX 4301 l e f t  7/16/73 Two +inch cracks  i n  wing forward 

AIAX 4222 l e f t  
ATAX 

10/19/73 2-inch crack i n  l e f t  f r o n t  spar  web. 
4234 center 9/17/73 10-inch crack i n  cen te r  wing bay 

spar  web. Wing S t a .  70. 

AIAX 4234 l e f t  10/24/73 13-inch crack  i n  cen te r  wing plank 
area. 82 plank. 

a t  W.S. 61. 

t he  outer  wing i n  t h e  dry bay area w a s  obtained from Lockheed-Georgia 
Company. These d a t a  were pr imar i ly  obtained through Lockheed's p a r t i c i -  
pa t ion  i n  t he  USAF Indiv idua l  A i r c r a f t  Fa t igue  Tracking Program f o r  the 

which accrued i n  excess of 6,000 f l i g h t  hours: 
C-130. The information is  based on a survey of approximately 700 aircraft  

The following information regarding in- serv ice  crack experience of 

Crack Experience .. FWD Spar A t  No. 1 and 4 Engines 

ACFT S.N. 

6307769 
6307773 
6307799 
6307803 

6307857 

6400538 

Delta 303 

Saturn 

6307764 
6307799 

6307803 
6307815 
6307817 

R 
R" 
R" 
L 

R 

L 

L" 

L 

L 

L" 
L 

R" 
L 
R >k 

L 

Reported F l t .  Hrs. Crack Descr ip t ion  
Date 

NOV. 73 
Unk . 
Unk . 

Apr i l  74 

Sept.  73 

Sept.  73 

Unk . 
Dec. 70 

June 74 

o c t .  73 
Unk . 

oct. 73 
Apr i l  74 

Unk . 
Jan. 74 

6901 
8152 
7468 
7948 

6811 

6811 

7076 

12271 

16000+ 

6407 
7468 

7468 
7948 

12250 

! 

OWS 160 Lower Fwd Spar Cap 2" Crack 
OWS 156 Lower Fdw Spar Cap Cracked 
OWS 159 Lower Fwd Spar Cap Cracked 
OWS 162 Lower Fwd Spar Cap - 2 - 
OWS 201 Lower Fwd Spar Cap Cracked 

114 inch Cracks 

OWS 201 Lower Fwd Spar Cap Cracked 
Thru E n t i r e  Cross Sec t ion  

OWS 158 & 201 Lower Fwd Spar Cap 
Thru E n t i r e  Cross Sec t ion  

0WS 156 Lower Fwd Spar Cap - A f t  
Cracked 

OWS 160 Lower Fwd Spar Cap Cracked 
Flange From Fas tener  t o  Edge 

Thru E n t i r e  Cross Sec t ion  Found 
Af ter  Inspec t ion  Required by AD 

OWS 197 Fwd Spar Web 6" Crack 
OWS 162 & 197 Fwd Spar Web 1" Cracks 

A t  Each Location J u s t  Above Lwr 
Engine Truss Mount Tang 

NO. 74-SO-59 

OWS 162-197 Fwd Spar Web Cracked 
OWS 197 Fwd Spar Web 1-1/2" Crack 
Fwd Spar Web had 15" Crack 
OWS 170 Fwd Spar Web Had F i e l d  

Repair i 
i 

Information received from Warner Robin ALC 30 May 1974 1 
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ACFT S.N. 

6307822 

6307836 

6307839 

6307844 

6307845 
6307857 
6307857 

6307865 

6307868 

6307880 

6307890 

6201811 

6307766 

6307767 

6307778 

6307781 

6307799 

6307803 

6307803 
6307826 

6307831 

6307835 

6307836 

wing 

L 

L 

L 

L 

R >k 

R 
L 

L 

L 

R 

L 

Reported Fit 
Date 

- 2 1  - APPENDIX C 

- . Hrs. Crack Descr ipt ion 

Nov. 73 

May 74 

Sept. 73 

Sept. 73 

Sept. 73 
Sept. 73 

Sept.  73 

June 73 

Sept. 73 

Sept.  73 

Unk . 

Unk . 
Unk . 
Unk . 

March 74 

May 73 

Oct. 73 

Apr i l  74 

Apr i l  74 
Jan.  73 

Jan. 73 

Oct. 72 

March 73 

May 74 

7075 

11102 

7066 

11812 

6811 
6811 

822 1 

10913 

7271 

12453 

7906 

8054 

6871 

7451 

6973 

7468 

7948 

7948 
6231 

6231 

11304 

9506 

11102 

OWS 180 Fwd Spar Web Had F i e ld  

OWS 180 Fwd Spar Web Had 10" x 4" 
Repair 

OWS 162-197 Fwd Spar Web Had F i e ld  

OWS 180 Fwd Spar Web Had F i e ld  

Fwd Spar Web had 12" Crack 
OWS 197 Fwd Spar Web had 8" Crack 
OWS 197 Fwd Spar Web 2" Crack a t  

OWS 180 Fwd Spar Web Had F i e ld  

OWS 180 Fwd Spar Web Had F i e l d  

F ie ld  Repair 

Repair 

Repair 

Truss Mount Tang 

Repair 

OWS 158-201 Fwd Spar Web 4" Crack 
Repair 

OWS 197 Fwd Spar Web 4" Crack (XJS 
Extending Ve r t i c a l l y  Up Web 

197 Fwd Spar Web Cracked A l l  the  
way 

OWS 162 Lwr No. 1 Skin Panel 
Cracked 

OWS 162 Lwr No. 1 Skin Panel 2-1" 
Cracks 

OWS 162 Lwr No. 1 Skin Panel 
Cracked 

OWS 159 Lwr No. 1 Skin Panel 1" 
Crack 

OWS 162 Lwr No. 1 Skin Panel 1/2" 
Crack 

OWS 162 Lwr No. 1 Skin Panel 
Cracked A t  Forward Edge 

OWS 162 Lwr No. 1 Panel Cracked 
Beyond Repairable L i m i t s  

OWS 162 Lwr No. 1 Panel Cracked 
OWS 162 Lwr No. 1 Skin Panel 318" 

OWS 162 Lwr No. 1 Skin Panel 4"  

OWS 162 Lwr No. 1 Skin Panel 

OWS 162 Lwr No. 1 Skin Panel 1" 

OWS 162 Lwr No. 1 Skin Panel 2-1/2" 

Crack a t  Aft Edge 

Crack 

Cracked 

Crack a t  Center of Panel 

Cracks 

;k Information received from Warner Robin AIL 30 May 1974 
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ACFT S.N. 

6307844 

6307857 

6307858 
6307871 

6400495 

6400526 

6400528 

6400533 

6400538 

6417681 

wing 

L 

L 

R 

L 
L 

R 

L 

R 

L 

L 

R 

L 

R 

- 22 - 

Reported F l t .  Hrs. 
Date 

Crack Descript ion 

March 74 

March 73 

March 73 

June 72 
Sept.  73 

unk . 
Dec. 72 

Dec. 72 

Unk . 
Unk . 
Unk . 

March 74 

Apr i l  74 

11812 

6811 

6811 

5482 
9749 

6422 

7066 

7066 

7188 

8093 

8093 

7703 

7834 

OWS 162 No. 1 Lwr Skin Panel-2" 
Crack a t  Fwd Edge 

OWS 162 Lwr.  No. 1 Skin Panel-5'' 
Crack Aft From Fwd Edge Thru 

OWS 162 Lwr No. 1 Skin Panel-3'' 
F i r s t  Riser 

Crack Aft From Fwd Edge 
OWS 162 Lwr No. 1 Skin Panel Crack 
OWS 158 Lwr No. 1 Skin Panel-1" 

oWS 162 Lwr No. 1 Skin Panel-llb" 

OWS 162 Lwr No. 1 Skin Panel-1'' 

OWS 162 Lwr No. 1 Skin Panel-3" 

OWS 162 Lwr No. 1 Skin Panel-2" 

OWS 162 Lwr No. 1 Skin Panel-1/4" 

OWS 194 Lwr No. 1 Skin Panel-1" 

OWS 162 Lwr No. 1 Skin panel-2 112" 

Crack 

Crack 

Crack 

Crack 

Crack a t  Fwd Edge 

Crack 

Crack 

Crack a t  Fwd Edge 
OWS 162-190 Lwr No. 2 Skin Panel 

Had F ie ld  Repair 
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STATUTE MILES 

FEET 

0 2000 4000 6000 8000 1 0,000 
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APPENDIX D 
NATIONAL TRANSPORTATION SAFETY BOARD 

WASHINGTON, D.C. 

SATURN AIRWAYS INC., LOCKHEED L-382 N14ST 
NEAR SPRINGFIELD, ILLINOIS 

MAY 23,1974 
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\OUTSIDE EDGE OF FEDERAL AID INTERSTATE ROUTE 55 
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MAIN WRECKAGE 5 
L E G E N D :  (See Photo lnser 

1 ~ RIGHT ELEVATOR 
2. SECTION CF WING SKIN 
3. LEFT HORIZONTAL STABILIZER TIP 
4. SECTION OF WING PANEL 
5 .  .RIGHT HORIZONTAL STABILIZER 
6. ENGINE COOLER 
7. HORIZONTAL STABILIZER SKIN 
8. LEFT HORIZONTAL STABILIZER SPAR SECTION 
9. LEFT HORIZONTAL STABILIZER SECTION 
IO. LEFT HORIZONTAL STABILIZER SECTION 
11 .  SECTION OF RUDDER 

~~ 

12. RUDDER TIP 
13. VERTICAL STABILIZER STRUCTURE 
14. VOICE RECORDER 
15. FLIGHT RECORDER 
16. VERTICAL STABILIZER SKIN 
17. NO, 2 ENGINE AND PROPELLER CRATER 
18. MAIN IMPACT CRATER 

20. COCKPIT 
19. NO.  4 ENGINE AND PROPELLER CRATER 

21. PIECE OF RADOME 
22. ITEMS FOUND IN AND ADJACENT TO MAIN CRATER 

a .  MAIN GEAR 
b. NOSE GEAR 
C .  CARGO FLOOR STRUCTURE 
d. FUSEIAGE STRUCTURE 

23. MAIN WHEEL ASSEMBLY MINUS TIRE 
24. CONTROL QUADRENT 
25. PIECE OF SKIN 
26. PIECE OF SKIN 
27. RIGHT WING SECTION 
28. RIGHT WING FRONT SPAR 
29. V O R  
30. LEFT WING PANEL 

,- 

” t 
SOIL DISPLACEMENT- ALL DIRECT1 
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APPENDIX E 

NATIONAL TRANSPORTATION SAFETY BOARD 

WRECKAGE DISTRIBUTION CHART 
SATURN AIRWAYS INC. 

WASHINGTON D . C . '  

LOCKHEED MODEL L - 3 8 2  
N14ST/S/N 4 2 2 5  DCA 74-A-21  

NEAR SPRINGFIELD ILLINOIS 
M A Y  23, 1974 
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