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File No.: 
Aircraft Operator: 

Location: 
Aircraft Type & Registration: 

Date & Time: 
Persons on Board: 
Injuries: 
Aircraft Damage: 

Type of Occurrence: 
Other Damage or Injury: 

Phase of Operation: 

5 0 0 3  . .  
Klaus Schroter 
Piper PA-31T, DIKKS 
Concord, California .~ . .  

July 1 4 ,  1984, 1211 P.d.t. 
6 
6 fatal 
Destroyed 
$80,000 
L o s s  of control in flight 
'Approach 
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. .  . .  
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. .  
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On July 14, 1984, about 1212 Pacific daylight time ' . . .  . . . . . .  
(P.d.t.), a ptivately owned Piper PA-31T of German re'gistry; : . ,  

DIKKS, crashed about 112 mile southeast of Buchanan Airp0r.t'. ' .  '. ;' 
Concord, California. The pilot, copilot, and the four passengers 

the impact and postcrash fire. Several automobiles 'were ' . ,  . ~ ' : '  

destroyed, and a ground structure was damaged substantially. . .  

The airplane had departed Santa Monica, California.'at 15135 ,' . .  '' 

received fatal impact injuries, and the aircraft was destroyed b y  . . .  

. .  

P.d.t. for a pleasure flight to Concord, Visual meteorological ' ,  

conditions existed. No flight plan was filed, nor was. one 
required. According t o  witnesses, when the airplane 'departed 
Santa Monica the 54-year-old owner, a citizen of the' Federal 
Republic 'of Germany (FRG), was in the left front seat, and the 

citizen. Two gf the four passengers were FRG citizens and 'two 
right seat was occupied by a 21-year-old United States (U.S . . )  

were U.S. citizens. 

. .  
. .  

4 t  1205 :58 ,  the pilot contacted Buchanan Airport Ai.r 
Traffic Control (ATC) Tower and advised that the flight (DIKKS) 
was at approximately 5,000 feet just coming up over the airport 
and requested landing instructions. DIKKS was instructed to 
descend to the northeast and t o  fly a right traffic pattern 'to 
runway 32R and to report turning downwind. The acknowledgement 
from the flight was "that was one nine right?" ATC replied in 
the negative and repeated the landing instructions, ~, "right ' .. ' . 
craffic three two right"; DLKKS acknowledged. 

. .  

.. 

. .: , .  . .  . ,  ~. 
.4t I210 :19 ,  the flight reported downwind for 32R and 'was . . . .  

instructed to follow a Decathlon (Bellanca N2986L) on final, . . '' : 
approach. DIKKS made a tight base leg turn, and, when the toyer'l 
controller saw DIKKS "cutting out a Decathlon alreahy on. final .~ .. 
for runway 32R." he changed the landing runway f o r  the I)ecathl,on . . . . . . .  . ,  . . .  

. .  ~. 
. . .  . .  . .  

. . .  

~ . . ,,- 
. .  . ,  . .  

. ,  . . . . .  . . . . . .  . . . . . . . .  . . . .  
.,. . . . . . . .  ", 

. . . . . .  . . . . . . .  . . . .  .- 
, . I  . . . . . .  

j , ~ , . ~  .. i.. . . .  . . . . . . . . . . . .  i. . . . .  
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t o  3 2 L  a t  1 2 1 1 : 3 3 ,  a n d  a t  1 2 1 ! : 5 2  a d v i s e d  DIKKS t h a t  t h e  
D e c a t b l o n  w o u l d  b e  l a n d i n g  o n  t h e  l e f t  r u n w a y .  D I K K S  o v e r s h o t  
t h e  c e n t e r l i n e  o f  32R on  f i n a l  f r o m  t h e  r i g h r  t r a f f i c  p a t t e r n  
a p p r o a c h .  W i t n e s s e s  saw t h e  a i r p l a n e  e n t e r  i n t o  a s l o w ,  n o s e u p  
s h a r p  r i g h t  t u r n .  The  r i g h t  w i n g  a n d  n o s e  d r o p p e d ,  a n d  t h e  
a i r c r a f t  e n t e r e d  a s p i n  t o  t h e  r i g h t  a n d  c r a s h e d  i n  a n o s e d o w n  
a t t i t u d e .  F i r e  e r u p r e d  within 20 s e c o n d s .  

A c h r o n o l o g y  o f  c o m m u n i c a t i o n s  b e t w e e n  ATC a n d  t h e  t w o  
a i r p l a n e s  t h a t  were i n  t h e  l a n d i n g  p a t t e r n  f o l l o z r s ;  a l l  
c o m m u n i c a t i o n s  x s r e  b r o a d c a s t  o v e r  t h e  same  f r e q u e n c y .  

!208:21-ATC And C h e y e n n e  k i l o  kilo s i e r r a ,  d i d  
y o u  c o p y  y o u r  l a n d i n g  i n s t r u c t i o n s  
r i g h t  t r a f f i c  t h r e e  two  r i g h t ?  

1208:26-DIKKS T h a t - s  a f f i r m a t i v e .  

1288:27-ATC T h a n k s .  

!209:05-ATC 
a t w i n  C e s s n a  on  u p w i n d  o f f  runway  
C h e y e n n e  k i l o  k i l o  s i e r r a  t r a f f i c - s  

t h r e e  t w o  r i g h t ,  h e - 1 1  be  a r i g h t  
down w i n d  d e p a r t u r e .  

!209:!1-DIKKS We-11 l o o k .  

12!0:10-N2986L B u c h a n a n  t o w e r  D e c a t h l o n  two  n i n e r  
e i g h t  s i x  l i m a  i s  t w o  m i l e s  o u t  w i t h  
a l i g h t .  

1210:!4-ATC D e c a t h l o n  e i g h t  s i x  l i m a  c ! e a r e d  t o  
l a n d .  

1 2 ! 0 : 1 6 - N 2 9 8 6 L  E i g h t  s i x  l i m a .  

1 2 1 0 : 1 9 - 3 1 K K S  K i l o  k i l o  s i e r r a  downwind  two t h r e e  

B u c h a n a n .  
r i g h t  [ p a u s e ]  t h r e e  two  r i g h t  a t  

tZIG:26-.ATC C h e y e n n e  k i l o  k i l o  s i e r r a  n u m b e r  two  

n i l e  f i n a l  w i t h  a l i g h t .  
f o l l o w  a D e c a t h l o n  o n e  a n d  a h a l f  

1210:3!-DIKKS Kilo k i l o  s i e r r a .  

:211:24-DIKKS K i l o  k i l o  s i e r r a  I ’ m  c o m i n g  t o  t h e  
b a s e .  

1211:29-ATC C h e y e n n e  k i l o  k i l o  s i e r r a  d o  y o u  
h a v e  t h e  D e c a t h l o n ?  

[ D I K K S  d i d  n o t  a c k n o w l e d g e  t h i s  t r a n s m i s s i o n . ]  



1211:33-ATC 

1211:38-N2986L 

121 

I 2 1  

1 2 1  

1 :41-ATC 

:45-N2986L 

: 52-ATCT 

iDIKKS did not 
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Decathlon eight six lima clmnge to 
runway three two left, cleared to 
1 and. 

t’ve got traffic on short final 
runway three two left. 

Decathlon eight six lima he’ll be 
going around change to runway three 
two left cleared to land. 

Eight s i x  Iima thank you. 

Cheyenne kilo kilo sierra the 
Decathlon will be landing the left 
r.lnway. 

respond. ] 

At 1211:58, an emergency locator transmitter signal was 
heard o n  the local control frequency. 

There were n o  language difficulties between the accident 
aircraft and the air traffic control facilities. Although the 
ATC tapes disclosed that the U.S. pilot made most of the radio 
:ransmissions and the majority of evidence indicates that the 
owner was in the left front seat, the investigation did n o t  
conclusively determine who was flying the airplane when the 
accident occurred. I t  should be noted t h a t  t h e r e  was same 
factual disagreement about which seat each person occupied. 

airplane’s occupants provided to the Contra Costa County 
Shortly after the accident, based on physical descriptions o f  the 

Coroner‘s office, the Coroner-s representative, said the “heavy 
set man ( F R G  owner/operator), was sitting front left and a 
thinner man (U.S. pilot), was sitting front right.” A l s o ,  two 
witnesses who saw the airplane before takeoff i n  Santa Monica 

Contra Costa County Coroner’s report indicates that the 
reported that the owner was in the left front seat. The official 

was called about the apparent discrepancy, a coroner’s deputy 
owner/operator was in the right seat. When the coroner‘s office 

not received, and when contacted in early 1985, the coroner-s 
said the report would be amended. However, an amended report was 

office reported that n o  change would be made in the report with 
respect to seating positions. Based on all the evidence, the 
Board concluded that the owner/operator was in the left seat. 

drugs and alcohol. 
Toxicological tests o n  the two pilots were ntgative f o r  

A l l  requests to obtain logbooks or records from Germany 
concerning the 54-year-3ld owner-s flight time and experience, 
and the aircraft and maintenance records have been denied by 
representatives of the owner; the Gernan Vice Consul in Sari 
Francisco provided information from West German aviation records. L He reported that the owner o f  D I K K S  held a Federal Republic of 

i 
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a n d  = = : t i e n g i n e  l a n d  r a t i ~ g s ,  d a t e d  J u n e  1 2 ,  1 9 8 0 .  T h e  
Germ_a>y commercia :  c e r t i f i c a t e  w i t h  a i r p l a n e  i n s t r u m e n t ,  s i n g l e  

Gerinan s e c o n d  c l a s s  m e d i c a l  c e r t i f i c a t e  was i s s u e d  on  Xay 2 ,  
c o c l m e r c i a i  c e r t i f i c a t e  was v a l i d  u n t i i  X a y  1 ,  1 9 8 4 .  T h e  West 

! 9 8 3 ,  w i i h  a limitation :ha: t h e  2 i I o :  
g l a s s e s .  I t  i s  n o t  known- i f  t h e  a e d i c a l  c e r t i f i c a t e  w a s  s t i l l  

m u s t  wear  c o r r e c t i v e  

v a l i d .  T h e  o w n e r  h a d  a p p r o x i m a t e l y  1 , 4 0 0  to:al h o u r s ,  but h i s  

kcown. 
t r a i n i n g ,  e x p e r i e n c e ,  a n d  p r o f i c i e n c y  i n  t h e  P i p e r  ‘ A - 3 1 T  i s  n o t  

?he  s e c o n d  p i l o :  h e ? d  a i ‘ n i t e d  S t a t e s  p r i v a t e  p i l o t  
c e r t i f i c a t e  with a n  a i r p l a n e  s i n g l e  e x g i n e  l a n d  r a t i n g  i s s u z d  
F e b r u a r y  6 ,  1 9 8 2 .  A e  a l s o  h e l d  a t h i r d  c l a s s  m e d i c a l  c e r t i f i c a t e  
i s s u e d  o n  A u g u s t  2 2 ,  1933, w i t h  a n  e n d o r s e s e n t  t h a t  h e  m u s t  wear  
g l a s s e s .  He ha6 a p p r o x i n a t e l y  200 t o t a l  f l i g h t  h o u r s ,  4 0  h o u r s  
l o g g e d  in D F K K S ,  a n d  h a d  c o p i l o c e d  t h e  a i r p l a n e  f r o m  Germany  t o  
f h e  U n i t e d  S t a t e s  2 w e e k s  b e f o r e  t h e  a c c i d e n t .  

-. 
ifif German  Vice Consu:  r e p o r t e d  t h a t  t h e  a i r p l a n e  was 

a a n u f a c t u r e d  i n  1981, t h a t  t h e  c u r r e n t  o w a e r  h a d  p u r c h a s e d  i t  i n  
X o v e a b e r  IS83 i n  D u s s c l d o r f ,  “ e s t  G e r m a n y ,  and t h a t  i t  h a d  
a p p r o x i n a t e l y  1 , 0 5 3  t o t a l  flight h o c r s  at r h e  t i n e  of p u r c h a s e .  

o w n e r ,  o r  what  m a i n t e n a n c e  h a d  b e e n  p e r f o r m e d  o n  t h e  a i r p l a n e ,  
I t  is n o t  known how . such  t h e  a i r 3 l a n e  was f l o w n  b y  t h e  c u r r e n t  

e i t h e r  b e f o r e  o r  a f t e r  t h e  p u r c h e s e .  A c c o r d i n g  :a P i p e r  
A i r c r a f t ,  t h e  a i r p l a n e  s h o u l d  h a v e  b e e n  o n  a p r o g r e s s i v e  
m a i n t e n a n c e  i r ? s p e c t i o n  s c h e d u l e .  

k ‘ i t n e s s e s  d i d  no: r e p o r :  a b n o r s a i  e n g i n e  s o u n d s  b e f o r e  t h e  
c r a s h ,  a n d  d i s a s s e m b l y  o f  t h e  e n g i n e s  r e v e a l e d  n o  e v i d e n c e  o f  
p g w e r  f a i l u r e  b e f o r e  i m p a c t .  T h e  r u d d e r ,  e l e v a t o r ,  a n d  a i l e r o n  
t r i m  p o s i t i o n s  were n e n t r a i ,  a n d  t h e  i n t e g r i t y  o f  t h e  f l i g h t  
c o n : r o i  s y s t e m  f o r  t h e  e I e v a t o r s  a n d  t h e  r i g h t  ai!e:on was 
e s t a b l i s h e d .  

Two w?igh: a n d  b a l a n c e  c o m p u t a t i o n s  were n a d e  following : h e  
a c c i d e n t  u s i n g  i a f o r m a t i o n  s u p p l i e d  b y  t h e  fanilies o f  t h e  
o c c u p a n t s  a n d  b y  :he c o r o n e r .  O n e  c o m p u t a t i o n  a s s u a e d  b a g g a g e  
w e i g h t  i n  t h e  r e a r  of : h e  a i r p l a n e  a n d  o n e ,  b a s e d  a n  t h e  wre rkage  
si:e i n f o r m a t i o n ,  a s s u m e d  :he b a g g a g e  f o r w a r d  oi t h e  r e a r  s e ? t s .  
3o:h c o ~ p u t a t i o n s  were w i t h i n  t h e  g r o s s  w e i g h t  l i m i t a t i o n s  a n d  
t h e  c e n t e r  o f  g r a v i t y  ( c . g . )  e n v e l o p e ,  bu: t h e  r - g .  f i g u r e s  o f  
136 .95  a n d  1 3 6 . 4 5  were  n e a r  t h e  a f t  c - g .  l i m i t  o f  138 i n r h e s .  

T e s t s  a n d  r e s e a r c h  c o m p l e t e d  i n  1 9 7 7  by C a l s p a l  a t  t h e  

c h a r a c c e r i s c i c s  o f  t h e  P A- 3 1 T  a i r p l a T e  a r e  p o o r  a t  s l o u  s p e e d s  a t  
r e q u e s t  o f  t h e  S a f e t y  B o a r d  r o n c l u d e d  t h a t  t h e  h a n d l i n g  

t h e  a f t  c e r t i f i e d  r . g . :  

_--- A t  138.00 i n s .  

A ? I  t h e  p i l o t s  commen:ed a d v e r s e l y  a b o u t  t h e  
longitudinal f l y i n g  q u a i i t i e s  o f  t h e  a i r c r a f t  w i t h  
t h i s  c . g .  l o c a t i o n .  T h e y  c o m p l a i n e d  o f  a t e n d e n c y  to 
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overcont~ol (related to very low stick force per g 

attitcde and airspeed (related t o  the effects of the 
valtie) and a tendency of the aircraft to wander off in 

when the pilot w2s not paying close attention. The 
static instability when the pilot holds the s:ick) 

modulated the forces with stick speed changes and no 
dynamica;iy unst ' !e stick-free airspeed response 

doubt contributed to the tendency to overcontrol. 
Workioad was high; much attention was required. While 

considered undesirable4 because o f  the deficiencies. 
the aircraft was not unsafe, i:s performance was 

However, one pilot cozmented t h a t  an inexperienced 
pilo: could get into problems in an actual instrument 
situation. 

I n  context with p i l o t  evaluations of the aircraft 
handling qualities, undesirable essentially means that 
the pilot can do the task b u t  there are deficiencies 
I n  the aircraft that he woltld like fixed. 

The stability augmentation system ( S A S )  on DIKKS was 
exaained to determine its integrity. The SAS serco actuat or arm 
was f o u n d  in the up  position, which is the most tensioned spring 
condition, in iine with the upper scribe mark on the servo case; 

condition. The servo gearing was incact and was n o t  stripped, 
this nornally corresponds to a low-speed, high angle of attack 

neither the servo case n o r  the actuator arm was distorted, and 
the motor was attached. The actuating cable was still at:ached 

in :he extended (not ac:uatedj posirion, and ali components of 
to the arm of the servo actuator. The SAS override cylinder was 

the lock mechanism were intact. Therefore, evidence indicates 
that the S A S  was operating normaliy at the time of impact. 

required in order i o  satisfy certification requirements regarding 
The stability augmentation system in the Piper PA-31T is 

static longitudinal stability. The S A S  consists four major 
componen:s--a stall margin indicator, a computer, an angle of 
attack sensing vane, and a servo actuator--plus a test switch. 

warning light a n d  2 stall warning light and horn. 
Incorporated i n  the system is a poire; warning light, a ram 

stability o f  the airplane by providing variable elevator force. 
The SAS automatically improves the static longitudinal 

This variable force SfemS fron! a servo zctuated downspring which 

caiibrated airspeed ( K C A S ) ) .  A n  angle-of-attack sensing vane on 
increases the s:ick forces at slow speeds (be!ow about : 2 0  kns 

computer which powers the elevator downspring servo. The SAS 
the right side o f  the fuselage nose section signals the SAS 

computer also activates the stall-warning horn and provides the 
signal f o r  :he visual sCa11 margin indicator on the upper left 

8 side o f  the instrument panel 
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p a n e l ,  p r o v i d e s  a t e s t  s w i t c h  € o r  p r e f l i g h t  c h e c k i n g  of  t h e  SAS 
The  SAS t e s t  p a n e l ,  l o c a t e d  O F  t h e  p i l o t ’ s  i n s t r u m e n t  

a n d  f a u l t  l i g h t s  t o  i n d i c a t e  SAS m a l f u n c t i o n s .  S h o u l d  t h e  S A S  
m a l f u n c t i o n ,  t h e  l i g h t s  w i l l  i i l u m l n a : e  c o n t i n u o u s l y  u n t i l  t h e  
m a l f u n c t i o n  i s  c o r r e c t e d .  

The  SAS i s  e q u i p p e d  w i t h  a p n e u m a t i c a l l y  o p e r a t e d  s t a b i l i t y  
a u g m e n t o r  o v e r r i d e  s y s t e m .  S h o u l d  t h e  SAS f a i l  t o  f u n c t i o n  
s a t i s f a c t o r i l y  d u r i n g  f l i g h t ,  t h e  p i l o t  c a n  o v e r r i d e  t h e  s y s t e m .  

r e q u i r e s  t h e  p r i m a r y  SAS s y s t e m  t o  b e  on d u r i n g  f l i g h t ;  
The P i l o t - s  O p e r a t i n g  H a n d b o o k i F A A  A p p r o v e d  F l i g h t  M a n u a l  

i n i t i a t i o n  o f  f l i g h t  i s  n o t  p e r m i t t e d  w i t h  m a l f u n c t i o n  o f  e i t h e r  
t h e  p r i n a r y  o r  t h e  o v e r r i d e  SAS s y s t e m ,  a n d  t h e  SAS down s p r i n g  
m u s t  3 e  r e p l a c e d  a f t e r  e v e r y  2 , 0 0 0  h o u r s  o f  z i r c r a f t  o p e r a t i o n .  
The  h a n d b o o k  f u r t h e r  s t a t e s  t h a i  e p p r o a c h e s  c a n n o t  b e  b a s e d  on 
t h e  s t a l l  m a r g i n  i n d i c a t o r .  

m e c h a n i c a l  c o n d i t i o n  o r  r c a l f u n c t i o n  t h a t  w o u l d  h a v e  c a u s e d  t h e  
In s u m m a r y ,  s h e  S a f e t y  S o a r d - s  i n v e s t i g a t i o n  r e v e a l e d  n o  

a i r p l a n e  t o  e n t e r  a s t e e p  b a n k  o r  t h e  p i l o t  t o  l o s e  c o n t r o l  of 
t h e  a i r p l a n e .  T o x i c o l o g y  t e s t s  on t h e  two  p i l o t s  w e r e  n e g a t i v e  
f o r  d r u g s  a n d  a l c o h o l .  The  a i r p l a n e  w a s  w i t h i n  t h e  p r e s c r i b e d  

h a v e  r e s u l t e d  i n  a l o n g i t u d i n a l  s t a b i i l t y  c h a r a c t e r i z e d  by  a 
l i l r i t s  f o r  w e i g h t  a n d  b a i a n c e ;  h o w e v e r ,  t h e  n e a r  a f t  c .g .  m i g h t  

w o u l d  h a v e  r e q u i r e d  c l o s e r  p i l o t  a t t e n t i o n  i n  o r d e r  t o  p r e v e n t  
r e l a t i v e l y  l o w  s t i c k  f o r c e  p e r  g w h i c h ,  a l t h o u g h  not u n s a f e ,  

o v e r c o n t r o l  t h a n  w o u l d  a f o r w - r d  c . g .  

c o n c l u s i o n s ,  f i n d i n g s  o f  p r o b a b l e  c a u s e ,  a n d  r e l a t e d  f a c t o r s .  
The a t t a c h e d  B r i e f  o f  A c c i d e n t  c o n t a i a s  t h e  S a f e t y  Boa rd ’ s  

BY THE NATIONAL TRANSPORTATION SAFETY EOARD 

/Si JIM BURKETT 
Cheirrnan 

/ s l  PATRICIA A. GOLDNAN 
Vice Chairman 

Is1 G. H. PATRICK BURSLEY 
Member 

October 21, 1985 
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F i l a  No.: 
Bircraft Operator: 
Aircraft Type & Regiscration: 
Location: 
Date 5 Time: 

A i r c r z f t  hmage: 
Injuries: 

Other Damage or Knjury: 
Type of Occurrence: 
Phase e €  Operarion: 

?erSOns O n  3Oard: 

2177 
Pee Dee Air Elrpsess, Inc. 
piper PA-31s3, X9193Y 
.Atfaxta, Pdorgia 
Se-ptezber 24, 1984, 1609 e.d.r- 
2 crew, 9 passengers 
6 serious, 5 minor 
Substantial 
None 
Collision vith the Sround 
Landing 

On Sepzezaber 2 4 ,  1984 ,  ar  f609 eastern dayIight tiPe 
(e.d.t.), a ?i?er P A - j l T 3 ,  S9193Y, crash-lsnded about 1,500 feet 
shor t  of the thceshold of rcowap 8 a: Willian 5. aartsfield 
International Airport, ktlanta, Georsia, vhile executing an 

crew had advised air traffic controi  (9TC) twice thaf =be 
Inszrument Laading S y s t e s  (123) approaci. During t h e  approach t h e  

airplane was Io= on fuel. The airplare was registered to iikS 
Textiles, Iac., and was operated in Part 1 3 5  scheduled connrucer 
operations as Pee Dee Flight 561 by Pee Dee Air Express, I=.c., 
d o i n g  bnsiness as (dlbla) Trans Southern Airvays. The copifoC' 
and five of the nine passengers aboard vere seriously injured, 
and the p i l o c  and four passengers received ainor inruries. The. 

vas no f i r e  and no i n 3 u r y  or damage 'to other persons o r  property- 
airplane Gas damaged subscantially bp impact forces. but there 

The accidebt occurred during daylight hours in visaal 
meteoroIogfca1 conditions. 

F l i g h s  56i originated i n  Clarence, South Carolina, at 

zules flight plan. Pee Dee Air Express operated :YO Piper PA- 
1446 on September 26 and was conducted under an instrument fiight 

31T3 airplanes betweea ir.s main operatioos bast in Elorence and 

K9193Y vas e q u i p p e d  with nioe passenger seats, and the other 
the destinattons of htlaura and Charlotte. Yortl: CaroZioa. 

airplanes were idectical. Normally, N9193Y was used on the 
airplane was equipped vith eight passenger seats; sthervise rBe 

Charlotte route, but the airplanes were switched oecasionalig 
wher. nine passengers were booked for Atlanta, as occurred on 
S e p t e m b e r  24. The airplane had been Fueted in Charlotte earlier. 
the same day and operated by another crew as Pee Dee Flight 460 
to Florence. 

A:cording to the capzain of Flight 4 6 0 ,  the fuel gaugCs 
indicated 1,000 pounds total fuel at shucdoun in Florence,. 
Before departure from Florence for Xclanta, both the captain ,sad. 
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c o p i l o t  o f  F l i g h t  5 6 :  s a i d  c h a t  t h e  f u e l  g a u g e s  i n d i c a t e d  a t o t + :  
cf 9 5 0  p o u n d s .  T h i s  a m o u n t  *.as c o n f i r m e d  b y  t h e  p i l o t  a ? d  
c o p i l o t  a f t e r  t a k e o f f  b e c a u s e ,  t h e  c o p i ! o t  e x p l a i n e d ,  t h e  g a u g e s  
h a v e  b e e n  known t o  f l u c t u a t e . "  T h e  c a p t a i : :  d i d  n : > t  r e q u e s t  
a d d i t i o n a l  f u e l  b e c a u s e  h e  s ~ i d  t h e  t y p i c a l  f l i g h t  d u r . i t i o n  7 f  1 
b o u r  10 t o  15 m i n u t e s  r e q u i r e d  o n l y  b5C i o  750  p o g ~ n d s  o f  i u e l .  

H a n d b o o k  p e r f o r m a n c e  c h a r : s  f o r  c o n d i t i o n s  t h a t  e x i s t e s  o n  
A f t e r  t h e  a c c i d e n t ,  c o n p u t a : i o n s  u s i n g  t h e  P i l o t s  O p e r a F i n g  

S e e n  7 6 3  p o c n d s .  The company  p r e s i d e n t  s t a t e d  t h a t  t h e  " n o r m a i "  
S e p t e m b e r  2 6  d e t e r m i n e d  : h a t  e x p e c t e d  F u e l  c o n s u r n ? t i o n  w o u l d  h a v e  

f u e l  l o a d  f o r  t ; i i s  f l i g h t  was ;,5OC p o u n d s .  

I, 

T h e  f l i g h t  e n c o u n t e r e d  no d e l a y s  a n d  w a s  u n e v e ~ t i u i  w i t h  
f u e l  c o n s u a p t i o n  i n d i c a t i o n s  n o r n a !  u n t i l  i n  t h e  v i c i n i t y  of  

d i s s i p a t e  f a s t e r  b e y o n d  t h e r e . "  A t  1 5 4 5 : 3 5 ,  when Pee Dee F l i g h t  
A:hens,  G e o r g i a .  T h e  c a p t a i n  s t a t e d  t h a t  t h e  f u e l  " s e e m e d  t i ,  

561  was c i e a r e i .  " d i r e c t  +%:!anta"  b y  . 4 : l a n t a  A p p r o a c h  C o n t r o ! ,  h O 0  
p o u n d s  o f  f u e l  r e m a i n e d ,  200  p o u c d s  p e r  s i d e ;  h o w e v e r ,  a b o u t  i 0  
m i r i u i e s  l a t e r ,  t h e  g a u g e s  i n d i c a t e d  a t o t a l  o f  o n l y  1 5 0  p o u n d s  o f  

g a u g e .  i t  t h a t  t i n e ,  r h e  f l i g h t  w a s  a b o u t  5 . 5  n a u t i c a l  m i l e s  
f u e l ,  1 0 0  p o u n d s  on t h e  r i g h t  g a u g e  a n d  50  p o u n d s  o n  t h e  I c i :  

n o r t h e a s t  o f  t h e  A t 1 a n : a  A i r p o r t ,  a c c o r d i n g  t < >  r a d a r  d a t a .  
A p p r o a c h  C o c t r o !  a s s i g n e d  F l i g h t  5 h l  a t - e a d i n g  f o r  t h e  d o w n v i n d  
l e g  t o  r u n w a y  8. T h e  c r e w  w a s  c o n c e r n e d  a b o u t  t h e  s u d d e n  c :?a?ye 

d e c l a r e  a n  e m e r g e n c y ;  :he  c a p i a i n  a s k e d  A T C  a t  1 5 5 6 : i ?  50;. Car  
i n  f u e l  i n d i c a t i o n s ,  a n d  t h e  c o p i l o t  s a i d  h e  r e q u e s t e d  : h a :  t h e y  

o u t  t h e  d o w n v i n d  l e e  w o u i d  : ake  t h e m .  Xhen t o l d  " 2 0  m i l e s , "  h e  
a d v i s e 6  A p p r o a c h  C o n t r o l ,  " . . .we 'd  l i k e  t o  g e t  i t  down a 5  s , o n  a s  
w e  c a n ,  a h ,  w e o r e  a l i t t l e  I c w  o n  i u ? l . "  A p ? r ~ a c h  Co?t r : , !  
r e s p o n d e d ,  " O k a y ,  ' b o u t  only t h i n g  I can g i v e  y a u  i s  : i v *  
t h o u s a n d ,  y o u  c a n  d e s c e n d  t o  f i v e  t h o u s a n d  r i g h t  now." 
t h e  a c c i d e n t ,  t h e  c o n t r o l l e r  s t a t e d  t h a t  P e e  Dee 5 6 :  '' 

F o  ! : 9.4 i 2:: 

me t h a t  h e  w o u l d  l i k e  a l o w e r  a l c i t u d ?  b e c a u s e  he was getting i o %  
. . .?:vi s e d  

O G  t u e i  . ' I  

A t  l h G 1 : 5 6 ,  z f t e r  c o m m u n i c a t i n g  w i t h  t h e  i l i z h :  s e v e : :  
C i m e s  r e g a r d i n g  a s s i g n e d  h e a d i n g  a n a  alti:ude d ? . . - i ? : i o n s ,  
A p p r o a c h  C o n t r o l  s a i d  "...you seen  :o h e  ... d r i i i i n g  a l i i  > Y ~ T  : h e  
s k y  ...y o u  h a v i n g  a n y  p r ~ b l e m , "  t o  w h i c h  ' i i g h t  5 5 :  r e p : i r ) u i  : : : a :  

g e t  down?"  A p p r o a c h  C o n r r o l  r e s p o n d e d ,  ' ' I f  y o t i  w a ? t , 2  d < r : a r e  
t h e y  y e r e  low o n  f u e l  a n d  a s k e d ,  " . . . r a n  y , > u ,  a h ,  e n p . ' d ! i r r  u s  t . 3  

e m e r g ; t n c y  I c a n  c l e a r  o u t  a b o u t  f o u r  o r  f i v e  a i r p l a n < . <  or: :be 
f i n a l  e l s e  w e - l i  f l y  t h e  I L S  a t  o n e  h u n d r e d  s e v e n t v . "  
d i d  n o t  d e c l x r e  a n  e s e r g e n c y .  A t  1602 :>9 ,  : h e  F l i g ! : t  c a s  c I c z r e d  

F I i g h i  5 5 1  

f - r  t h e  a p p r o a c h  a n d  a g a i ?  r e q u e s r e d  t o  v e r i f y  a s s i z n r d  a i t i : u G e ,  
a t  l6r36:35 was i n s t r u c t e d  t o  c o ~ t a c t  A t l a n t a  t-wer.  ad a: 

A t l a n t a  t o w e r ,  " F i v e  s i x t y  ? n e  d e c l a r i n g  e m e r 4 e n c y . "  
1507:3k was c l e a r e d  t o  l a n d .  i t  i 6 9 8 : 3 9 ,  t h e  r l i g h :  ra ,<ioc . '  

'<hen : ! : e  
t o w e r  c e n t  o l l e r  a s k e d ,  " W h a t * s  your p r s S l e m , "  th .2  r e s p G : ? s e  w a q ,  
" O u t  o - f u e l ,  o u t  o - f u e l , "  a n d  "Ue- r e  g o i n  i n  t h e  d i r t . "  
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File 30. 
Aircraft Operator: 
Aircraft Type & Registration: 
Location: 
Date and Time: 

Injuria: 
Occupants on Board: 

Aircraft Damage: 

Type of Occurrence: 
Other Damage: 

Phase of Operation: 

311 
TPI International Airways, Inc. 

January 9, 1985; 0701 c.s.t. 
Kansas City, Kansas 

Crew = 3, Passengers = 0 
Crew = 3 Fatal 

Water Tank Catwalk & Power Lines 
Destroyed 

Loss of Control/StalI 
Wancuvering 

L-188 E l ~ ~ t r a ,  N357Q 

On January 9, 1985, about 0701 e-s.t- I/  a Lockheed L-188 Electra, N3S?a, being 
opcrdtcd YS a cargo fiight under 14 CFR Part 125, crashed into a wate r  sediment tank at 
thc Kans&s City Board of Public Utilities water treatment plant, in Kansas City, Kansas- 
The airplane was dcsiroyed, w d  the three crewmembers were !c iL led  Thcre was m' fire. 
The a i p h n c  was owned and operated by TPI International Airways, he., (TPI) of @&mi, 
Florida. Thc cargo-configured Electra was  carrying about 23,000 pounds of automobile 
parts from Detroit Metrupooiitan Airport (DTWf to assembly plants in Kansas  City, K a n s a s  
The flight's destination was K a n w  City Downtown Airport (MKC) located in Kansas City, 
Visouri. 

Tht flight had departed Kansas City Downtown Airport the previorj: evvling about 
2200 and httd flown to Yenphis  Tcn.ncwec, and Detroit, Michigan, and was returning to ' .  

an  instrument flight rulcs (IFR) flight plan with the Dctroir Flight Senrice Station @SS) 
Sansa.. City, Missouri, on a regularly scheduled night cargo flight- The captain had Tied 

bcforc departing Detroit for Kanses City. 411 phascs of tbe fii@t wcre norm& until the 
Sight arrived in t h e  Kansas Cicy arm. 

The MKC 065d wcn€!!cr obscrv&tian was, in part, ceiling - rnwred 2,800'feet 
overcast; visibility - 5 miles, fog; temperature - 25 degrees F. Thc 0705 wmthcr 
observation was, in part, ceili3,r - measured 1,000 fect overcast, visibiiirj - Smiles, and 
fog- Based on these observations, the cloud bscs and visibility at the t i m e  of the 
accident were about 2,300 fcer MSL ?/ and 5 miles, respectively. Other weether 
information indicatcd that cloud bases probably were lower to the west and mrthwest bf 
t k  Downtown Airport and that fligbt visibiliff *as reduced to about 3 miles in, the area. 
Although thc arw forccclst mlled for moderate turbulence, modemtc icing, &I IFR 
M t i o n s ,  a hclimptcr pilot flying at 1,300 fee t  MSL m the arca of the accident stated 
that there was no precipitation, icing, windshear, or turbulence. No evidence was fourd . . 

to indicate that t5c K i h t c r e r  of N357Q had r ece ivd  a weather bricfiig befme'dqxwtibg 
Detroit on the morning of the accident. 

.. 

. .  

- l/ Aii T i m e s  arc ccntral s t d a r d  time unIcss otherwise noted. 
2,' All altitudes herein &re mean sea Ievrl UnkS  othcrwisc specified. 
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reading on the gauge is not 1,200 pounds, he is to adjust the set 
screvs on the gauge to obtain the correct reading. This 
procedure did not and will not reveal that the wrong fuel sensors 
have been installed in one or more tanks. 

Another method to test the calibration of the quantity- 

Haintenance Xanual, requires a capacitanc'e type of calibration 
indicating system, which also is described in the Piper 

test set. The capacitance test set vould have given indications 

method is not mandatory. 
that the vrong sensors were installed; however, use o f  this 

In .summary, the pilot's decision to continue the approach 
vith normai ATC handling after fuel indications became unstable 
extended the flight :ime, ~ f t h  the result that total fnel 
exhaustion occurred about 1,500 f e e t  short of the runway. 
However, the Safety Board-s investigation revealed that the 

outboard fuel tanks' caused the fuel gauge initially to indicate 
insrallatian of the vrong fuel sensors in the inboard and 

indications to flucttxate vhen the fuel quantity became low. Ead 
90 pounds more fuel per side than vas present and the fuel 

unlikely the pllot vould kave begun the flight without adding 
the fuei gauge indicated o n l y  7 6 3  pounds before takeoEE, i t  is 

fuel. Because there is no evidence of subsequent removsl for 

wrong sensors were installer; when :he airpla&e vas manufactu-ed. 
maintenance or: replacement, the Safety Bo:-d concludes that the 

Since The accident, Pee Dee Air Expres.~ has adopted 
additional op--iational procedures to establish a minimum fuel 

initiated the use of the fuel totalizer on each flight. 
load for departure and a dnimum fuel levef at landing and has 

As a result of this investigation, the National 
Transportation Safety Board made the folloving recommendations to 
t'he Federal Aviac:on Administration: 

Issue an airworthiness Directive to require owners 
and operators of Piper PA-31T and PA-42 model series 
airplanes to inspect and verdfy that the fuel 

manufacturer's specifications and to require that a 
quantity- sensor installation conforms to the 

capacitance type of calibration test set. <&lass 
fuel quantity calibration check be performed using a 

11, Pri2rity Action) (A-85-88) 

Require the Piper Aizcraft Corporation to modify the 
main inboard and main outboard f.uel quantity sensors 
in PA-ZIT and PA-42 model series airplanes to 
eliminate the possibility .of insta'lling the. vfong 
sensors. (Class 11, Priority Action) (A-85-89) 

.~ 
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maintenance m a n u a l s  f o r  the P A - 3 1 . r  and P A- 4 2  m o d e 1  
Require th e  P i p e r  A i r c r a f t  C o r p o r a t i o n  to amend t h e  

s e : i e s  a i r p l a n e s  to require u s e  o f  the c a p a c i t a n c e  
: y p e  o f  r a l i b r a t i o n  test set w h e n  cherking the f u e l  
quanticy indiration s y s t e m s  f o r  accuracy and t o  
d e l e t e  a n y  other : e s t  procezuure .  (CIass I T I ,  Longer- 
Term Acrion) ( A- 8 5- 9 0 )  

T h e  attacked Brief o f  Acridcnt contains t h e  S a f e t y  
S u a r d - s  c o n c l u s i o n s ,  findings of p r o b a b l e  cause, a n d  r e l a r e d  
:a?tQrs. 

BY THE NATIONAL TRANSPORTATION SAFETY BOARD 

Oc?ober 21. 1985 

:s: G. H. PATRICK BURSLEY 
\!ember 
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AS. *' 
Biennla l  F l l s h l  R.vIeu 

3 4  Medtcal  C.rtIf1c.L. - VALID MEDICAL-NO UAIVERS/LIRPI 

Cur ren t  
NonLhs Slnce - 4 

- YES TOtIl - 3309 La.: 24 Hrs  - I 
HBke/ModDl- 439 

A r r c r a f t  l v r .  - PA-3113 In r t ruaenL-  90 L1.k 90  DbUW- 245 
( t u l t i - E n s  - O S 0  

F l l s h t  rime (Hours) 

LasL 30 Urus- E ?  
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National 
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File No.: 
Aircraft Operator: 

Aircraft Type and: 

Location: 

Time: 
Date: 

Occupants: 

Injwies: 

Other Damage or Injuries: 
Aircraft Damage: 

First Occurrence: 
Phase of Operation: 
Second Occurrence: 
Phase of Operation: 

Registration 

~~ 

2961 
Air Resorts Airlines 
(ARZ)  Flight 953 
General Dynamics 
Convair, CV 440, N44828 
Jasper, Alabama 
December 16, I984 
1230 central standard time 
Total 39, including 2 pilots, 1 mechanic, 

2 serious, 11 minor injuries 
2 flight attendants, and 34 passengers 

Destroyed 

Engine failure--inflight 
None 

Cruise 
On ground collision with object--taxiway 
Landing roll 

About 1240 1/ on December 16, 1984, Air Resorts Airiine Flight 953, operating as a 
14 CFR Part 1 2 l % h a r t e ~  flight, made an emergency landing a t  Walker County Airport, 
Jasper, Alabama. after  experiencing a rapid loss of power in the So. 2 engine. The flight 
was transporting the East Tennessee State University basketball team t o  Oxford, 
1Iississippi. Flight 953 had departed Birmingham (BH31). Alabama, a t  1201  and was 

The captain stated that the takeoff and climb to  6,000 feet were nomal.  30 th  the pilots 
cleared by Birmingham departure control to  cruise a t  6.000 feet mean sea level (m.s.1). 

stated that about 1214335, whictr was shortly after  level off, the No. 2 engine Erake Mean 
Effective Pressure (BVEP) 2 /  gauge indicated a rapid power loss, and the rpm on the  right 
engine "increased out of czntrol'' to approximately 31100 rpm. The right throttle was 
r e t x d e a  and the rprn was reduced to 2,100 by using t h e  propeller pitch increeseidecrease 
t q g i e  switch. 

After advising Birmingham departure control of the prob!em, Flight 953 wqs 
provided with radar vectors to Birmingham and was cleared to descend to  3,500 feet. The 
crew then attempted to  feather the right propeller, but it would not go into the feather 
position. The crew stated that although the left engine was set a t  climb power they could 
not maintain altitude because of the drag caused by the windmilling right propeller. 

i t  12'20:37, Flight 953 advised Birmingham Center that they could not feather the  
right propeller and requested radar vectors to  the nearest airport. At 1220:44, 

to  turn right to a heading of 310 degrees. Flight 953 then declared an emergenel- and 
Birmingham Center stated that Walker County Airport was 8 miles from their position and 

prepared for an einergency landing e t  Walker County .Airport. 

I/ All times contained herein ar? central standard time (c.s.t.), based on the 21-hour 
clock. 
2/  That p,?rt of the indicated mean effective pressure that produces the brake horsepower 
aelivered a t  the propeller shaft of an akcraf t  engine. 

- 
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Shortly thereafter ,  while turning to the  downwinr! leg for rirnway 04, the  right 
engine fire indicator activated and the f irs t  officer confirmed tha t  the  right engine was 
on fire. The captain advised the first officer to use the  emergency fire procedures, and 
the  first of:icer discharged both f ire  bottles into the  right engine. According to the  first  
oif lcer ,  the fire was extinguished, and he then at tempted again to feather the  right 
propeller: this time, he  r e p o r t 4  tha t  the  propeller did feather. According to the  captain, 
full power then was applied to the lef t  engine, including the use of water injection. The 
captain said t h a t  he was not ab!e to land on runway 09 because +.he airplane was too close 
to the airport so he made the decision to land on runway 27. 

Whzn th airplane was on the downwind l e g  of runway ?: and passing abeam t h e  
approach end of the  runway, the  water-injection was depleted and the  lef t  engine star ted 
to "backfire very herd.' The first officer reduced the  power of the !eft engine. The 
captain then told t h e  first officer to ask Birmingham Air Traffic Control Center to "call 
the  airport and tell them to have any equipment available for us." 

Birmingham Approach called walker County Airport at  ?228:i4 and informed the  
airporr manager t h a t  Flight 953 w a s  making an emergency landing and tha t  the pilot had 
requested emergency equipment to standby. Emergency equipment was not available at 
the  airport, but t h e  manager immediately celled t h e  Jasper Fire Department, which is 
located about 6 miles from the airport. 

The air2iane touched down on runway 2.7 slightly left of the  centerline and about 
1.200 feet from t h e  approach thresho!d. As soon as the  right main gear touched down, 
both t i res  blew out. Directional control could not be maintained as t h e  aircraft  roI!ed off 
the  right side of the  runway into t h e  dirt. The aircraft  continued to roll until it crossed 
t h e  taxiway which  was perpendicular to the runway. The right main laqding gear 
separated from the  airframe. The  aircraft  continued to slide, finally coming to rest on a 
heading of 060 degrees approximately 3,000 fee. from the point of touchdown on runway 
27.  The flight at tendant  and ground witnesses testified t h a t  they saw fire on t h e  right 
engine throughout the approach. Of the 35 occupants, 2 persons received serious injuries 
and 11 persons received minor injuries. A postcrash fire destroyed the airp!ane. 

The accident occurred during daylight at 033'54.1'' north latitude and 08738.8" west 
Ionetude. Weather a t  t i m e  of the accident was clear wi th  no restrictions to visibility. 

7ne flightcrew was properly cert i f iceted in accordsnce with existing regtllations. 
There was no evidence that any physiological or psychological factors affected their 
perforaance. 

The airplane was properly certificeted, equipped, and malncained in accordance with 
existing reguiations and procedures approved by t h e  company and t h e  Federal .Aviation 
. ldmin i s i r i t~on  (F.AAj. The airplane weight and balance were wi th in  t h e  specified limits 
at takeoff. Although the flight mechanic made minor repairs to s top oil leoks on the  right 
engine whi!e the  airplane was on the ground a t  Birmingham, there was no evidence to 
establish a link Setween a loss of oil and the faiiure of the  right engine. 

known  maintenance discrepancies on the airplane. The last maintenance inspectio? was 
According to t h e  nightcrew. when Flight 9.53 departed Birminghxm. there were no 

completed on the aircrxft  on October 20, 1984, wnen t h e  airpIane had 27,523.5 totGI hours 
of operation. At the time of the accident,  the  left  engine had 1.556.4 hours of operstion 
since overhaul, and the right engine had 858.7 hours since overhaul. The right engine was 
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L installed on September 24. 1981, with 840.3 hours since major overhaul and having beep 
ertensively repaired ;ust before it was returned to service on N14828. A t  the  time, t h e  
right engine W E  installed, the  airframe had 27,506 hours. 

The right mein landing gear  was located aSout 120 feet east of t h e  wreckage and out 
of :he area of the postcrash fire. Both tires were blown out, and t h e  casings showed 
evidence of having been exposed to heat. Examination revealed that  both tire t racks  on 
the runway, which corresponded to the  right main landing gear  were irregular at t h e  first 
?oint of contact with the  runway. The tracks continued to the  right and off the  paved 
surface. 

Examination of t h e  rignt engine indicated that ei ther  the link rod or t h e  piston in 
the  No. 6 cylinder had failed. The link rod subsequently pounded i t s  way through t h e  
right side of the  Xo. 6 cylinder, t h e  crankcase web section, and t h e  lef. side of t h e  No. 8 
cyiinder which initiated a chain reaction within the  engine tha t  destroyed t h e  front  row of 
cylinders. Continued rotation of the  engine a f t e r  the failure further damaged the  
remaining link rods to the  point were a total loss of engine power and subsequent engine 
seizure occurred. Due to the  mutilated condition of the  link rods, an analysis of the 
fractured surfaces could not be made. Consequently, the  precise cause of the  init ial  
faitilre within t h e  engine could not be determined. 

Shortly a f t e r  the  start of t h e  investigation, Air Resorts voluntari!:? suspended its 
f ! y h t  operations pending e records and manuals review by the F.4.A. 

During the  course of the  Eoard's investigation, sworn testimony from the  flight 
crew. the chief  pilot and the vice president of operations indicated tha t  immediate 
corrective actions should be t a k e n  in certain areas of company operations. The a reas  t h a t  
required at tent ion related to the dispatch of flights away from the  home station. mailing 
of f l i gh t  :is?atch papers back to the home station. passenger brtefing and aler t ing 

consists of athlet ic  squads. In addition, t he  FA.% reviewed flightcrew training records, 
procedures, and t h e  computation of weight and balance da ta  when the  passenger loxi 

airplane maintenance records. and compeny manuals and gave flight checks to t h e  
crewmembers involved in the  accident. As a result of the  company's initiative in taking 

cper2tion undertaken by t he  FAA, t h e  Safe:y Board did not propose any sa f e t y  
;c-rrective actlons in ti% areas  noted, end t h e  immediate review of t h e  company's 

recoxmendations. Air Resorts Airlines resumed service on January 2, 1985. 
Nevzrtheiess. t h e  existence of these deficiencies prior to t h e  accident could be incficative 
of Inadequate F.AA routine surveillance, which probably should have detec ted  and 

presentlv being conducted by the  Safety Eoard. 
corrected them. The issues regarding F.4.4 surveillance will be addressed in a safe ty  study 

b 

The Safety Board's investigation concluded tha t  the failure of the  No. 6 cylinder in 
the right engine resulted in a complete loss of power with a subsequent windmilling 
propeller and engine fire. 

The at tached brief of a?iation eccidents contained the  S f e t y  Board's finding of 
probable cause relating to  the  accident. 

BY THE NATIONAL TRANSPORTATION SAFJXTY BOARD 

October 2 5 .  1985 

!s! JIM BURNETT 
Chairman 

! s i  PATRICIA A. GOLD3IAK 
Vice Chairman 

/ s i  G. X. P.4TRICK BURSLEY 
Member 
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National 
Transportation 
Safety Board 

1 Washington, D.C. 20594 

AIRCRAFT ACCIDENT/INCIIDENT SUMMARY 
Flle No.: 

Aircraft Tvpe and Registration: 
Aircraft Olwner: 

Locatlon: 

Date and Time: 

Occupants: 
Injuries: 
.Aircraft Oamage: 
Other Damage or Injury: 
Tvpe of Occurrence: 
Phase of Operation: 

261 6 
Gee Bee .%era, Ine. 
Gates Learjet, llodel 24, S44t iA  
Catalina Airport 
Avalon, Cfilifornia 
January 30, 1984 
2330 Pacific standgrd time 
6 
All Fatal 
Vestroyed 
None 
Overrun 
Landing Rcll  

About 1330 on January 30, 1984. a Gates Learjet, Wodel 24. S44G.4. operated by 
Aviation Business Flights of San Jose California. overran the end of runwev 22 during an 

airplane departed the end of the runway onto a nonpaved surface and traveled ofi 6 90- 
attempted landing a t  t h e  Catalina Airport. Santa Catalina Island, Avalon, California. The 

destroyed by severe impact forces and a postcrash fire. The four passengers anQ the two 
foot-high bluff before impacting upright on downsloping terrain. The airplane was 

flightcrew members on board were fatally injured. 

the airplane to potential buyers. The original e n  route stop was \Icnterev, California, but 
The flight originated in Santa Rosa, California, a t  1226 for a sales demonstration of 

dur~ng the course of the flight, the stop was changed to the Catalina Airport 3ecause one 
of the buyers requested to stop at Cataiina. 

Visual meteorological conditions prevailed a t  the Catalina Airport, and the 
Lhicom l i  operator provided the flight with the following. information when the crew 
requestea landing advisorles: wmd--100 degrees a t  4 knots, temperaiure--72 degrees. 
and al:imeter--29.97 inHg. 

The airplane's downwind and base legs of the approach appeared normal. The 
airplane was slightly high on final approach, but the pilot corrected the angle of descent 
and the airplane touched docon 527 feet beyond the runway threshold. Nitnesses said chat 
they heard an increase in engine sound just before the first taxiway ,&hi& they associated 
with the use of thrust reversers. One witness said that the thrust reversers deployed 

or diminished for a few seconds in the area of the second taxiway turnoff, about 
about 1,000 feet beyond the point of initial touchdown. The thrust reverser sound ceased 

2,000 feet from the threshold. Thereafter, the sound increased as the airplane overran 
the end of the runway, producing a large cloud of dust and dirt. It trsveled off  the bluff 
in a slight nose high. wings level attitude before dropoing PO feet verticallv and striking 
the ground. 

_-_-____-___-____--- 
I /  4 nongovernment communication facility which nay  provide airport information a t  
certain airports. 
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Catalina Airport is a private airport, open to public use, and is owned and operated 
by the  Santa Catalina Isiand Conservsncy. The airport has no scheduled airline service 
and, thus, is not subject to any State or Federal regulation regarding crash/fire/rescue 
(CFR) capability. The County of Los Angeies Fire Department on Santa Catalina island is 
responsible for the  CFR response at the airport. The City of tlvalon Fire Department, by 
mutual agreement, assists the  county fire department whenever necessary. Both f i r e  
departments a r e  co-located in  the city of Avalon, 10 miles from the  airport. 

Tine Unicorn opera?or called t h e  fire department immediately a f t e r  the crash. Four 
airport personrlel a r r ive j  on scene within 3 minutes of t h e  accident with a small truck 
equipped with an "Ansul'' firefighting unit, two firefighter proximity suits, and 700 pounds 
of dry chemicals. However, because thev were not trained in CFK procedures, they did 
not a t t empt  to extinguish the flre for fear the  airplane would explode. They stated tha t  
there was a period of' t ime that  t he  forward cabin was f ree  of fire. Several units from the 
Aveion fire station arrived on scene about 20 minutes leter  and were told by airport 
personnel tha t  there were no survivors. The fire war contained about 10 minutes later  and 
completely extinguished about 20 minutes later. 

examination of al l  occupants showed tha t  the cause of death was smoke inhalation and 
The investigation disclosed that impact forces were survivab!e. Postmortem 

thermal burns. 

The severe pcvtcrash f ire  consumed most of the airplane from t h e  cockpit t o  the 
tailcone. However, remaining components of t h e  flight control system and surfaces 
showed no evidence of pre-impact failure or malfunction. The wing flaps were fully 
ex?ended, snd the  wing spoilers were in t h e  retracted and !ocked position at t h e  t i m e  of 
t h e  accident. The right main landing gear t i res  and t h e  nose gear tire were consumed in 
t h e  fire. The main landing gear wheel brake assemblies and the left main landing gLar 

either  of t h e  lef t  tires. 
t i res  were in serviceable condition. There was no evidecce of f!al spots or scrub marks on 

There was no evidence of pre-impact failure or malfunction of the two General 
Electric CJ6lG-4 ezgines. The engine driven hydraulic pumps showed no evidence of 
m e p l a r i t y .  it was determined that t h e  thrust reversers were deployed at t h e  t i m e  of t h e  
accident. 

The locking pins for both the upper and lother halves of t h e  ma in  cabin split door 
were found retracted. There was no evidence to indicate tha t  passengers at tempted to 
open t h e  emerzency wipdow exit on the rizht side of the cabin. 

The four main wheel brake assemblies were overhauled, and two new tires were 
installed on the right main landing gear at t h e  last maintenance inspection on August 8, 
1983. The emergency brake system air  bottle was replaced at the  same time. 

system or on t h e  airframe hydraulic system since the inspection. The to ta l  time on t h e  
Reportedly, no unscheduled maintenance had been performed on the  engine reverser 

airplane at t h e  time of the accident was 3,306 hours. 

sea level. A winding road up the  mountainside leads to the airport. Runwav 01.'22. t h e  
The C a t a l i r t  Airport is located on a bluff at ar: elevation of 1,602 feet above mean  

only runway, is 3 , X O  feet icng and 100 feet wide with 120-foot dispiaced thresholds at 
ei ther  end. There is a two-box visual approach slope indicator ( V A S )  for runway 22.  This 
landing aid provides a 3-degree angle of descent to the runway with a crossing height of 
31 feet over the threshold. The touchdown area between the VAS1 boxes is from 200 to 
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700 feet from the disp!sced threshold. The runway is not level. The Airport/Facility 
Directory states that, ':Rwp 22 first 2,030' slopes up; remainder level. Pilots cannot see 
aircraft on opposite ends of runway due to gradient." 

displaced threshold paving for runway 4, which contained the tire mark left by the 
Wheel brake marks were found on the last 150 feet of the runwav. A sample Of the 

airplane when i t  roiled off the end, was examined. The sample appeared to be rich in 
asphalt and did not conlain much coarse aggregate material. Federal Highway 
Administration researchers repcrted that the sample was indicative of a cold emulsion 
type of mixture. Although, a skid resistance test of the sample was inCOnClUSiVe, 
researchers believed that the tlre mark, as well as photographic evidence, indicated SOme 
wheei braking. There was no evidence of asphalt deformation to indicate that t h e  tire 
marks were caused by the tire rolling over a w m m  asphalt surface. The researchers 
reported that the skid resistance of the displaced threshold area probably was much lower 
Than that of the runway surface. 

A t  l l .500 lbs., the airplane was within its weight limits and its center of gravity 
iimits at the time of the accident. Based on the temperature and wind at the time of the  

of the accident flight required a landing distance 2 l  of 3,100 f2et at a landing weight Of  
accident, the airport elevation, and the runway gradient, t h e  Learjet f-light manual (AFMM) 

!1.300 1bs. This landing distance IS predicated on the use of full wing flaps. wing Spoilers. 

distance reduc?ion achieved when using thrust reversers, which would be 26 percent 
and anti-skid braking. The AF41 landing performance does not include the landing 

provided that max imum wheel braking is used. and would result in a landing distance of 
about 2,300 feet. The computed reference airspeed (Vref) was 118 KIAS. Eased on a 

calculations showe? that a takeoff distance 3/ of 3,740 feet would have been required to 
takeoff weight of 11,500 Ibs. and the prevailing environmental conditions on January 30, 

meet thr requirements of the AF:V. (For the Tearjet, this  distance is based on the greater 
of the accelerate-stop disrance or the accelerate-go distance.) 

- 

The flightcrew was certificated and qualified to make the flight in accordance wi th  
Federa: regulations. Both the pilot and copilot held Airline Transport Pilot certificates 
and type ratings in  ;he Learjet. The pliot had over 8,000 hours of total flight time and 
about 1.100 hours in the Learjet. The copilot had 4,410 hoxs of total flight time and 
about 1,300 hours in the Learjet. The pilot completed a Learjet recurrent training course 

course a t  Flight SafetLr International on February 4, 1982. 
Kith  Fllght Safety International on August 25. :983, and the copilot completed a similar 

The flightcrew held first class medica: certificates with no limitations. There was 
no evidence of any pre-existing pspchclogical or physiological conditions that might have 
affected then- periormance. 

N44GA was tvpe certificated under 14 CFR Part 2 5 ,  "Airworthiness Standards: 
Transport Cotegorp .%irDlanes." Section 25.735(bf requires in effect that to be 
certificated it must Se possible to bring the airplane to a stop in the event of a single 

- - - -- - - - - - - - - - - - -- - -- - - - 
2/  The horizontal distance necessary to le..; 6nd come to a complete stop from a point 

3/  The greater of the horizontal distance along the takeoff path from the start of the 
50 feet above the runway. 

takeoff to the point at  which the airplane is 35 feet above the takeoff surface, 
considering an engine faiiure at V or 115 percent of the horizontal distance along the 
takeoff path, with all ensines opeliting, from tne start of the takeoff to t?e point at  
which the airplane is 35 feet above the takeoff surface. 

e 
- 
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failure in the brake system and under the landing performance conditions specified in Part 
25.125 with a mean deceleration during the landing roll of at ieest 50 percent of that 
obtained during normal landing performance. Accordingly, the Learjet AFW requires that 
the actual landing distancz shown i? the performance section be increased by 60 percent 

required a landing distance of 4,960 feet I f  use of t h e  ernergencv braking system had 
%hen it becomes necessary to use the  emergency braking system; thus, N44GA would have 

become necessary. 

The accider,: flight WRS being operated under the provisions of 14 CFR Part 91 
which tioes not require flightcrews to add runway distance (factored landing distance: to 
the computed runway length specified in the landing perfoxnance charts of the approved 
A F V  for the Learjet. 

Airport in a Beech aaron in 1981. Reportedly, he had demonstrated his ability to make a 
During the investigation, it was learned that the pilot had landed at the Catalina 

short field landing in the Learjet with a former copilot. 

The investigation showed that the Learjet could have been stopped before i t  reached 
the end of the runway. However, because the Learjet's stanre is relatively low to the 
ground, it would have been difficult for tne flightcrew to have seen the end of the 
runway, particularly in view of the substantial difference in elevation between the ends of 
the runway. The varying engine sounds reported by the witnesses suggest that the pilot 
may  have decided to initiate a go-around and then at the iast minute decided to stop on 
the remaining available runway. However. the evidence of the pilot's indecisiveness is 
inconclusive since there was insufflcient physical evidence to rule out the possibility of a 
mechanicai failure or malfunction. Consequently, the Safetv Board was not able to 
Cetermine why the flightcrew could not stop the airplane on the runwav. 

Although Federal replations under which the flight was operating did not 
specifically prohibit the flightcrew from landing et Cataline, the Safety Eoard believes 
that the flightcrew used poor judgment in attempting to land because t h e  runway length 
did not provide any room for error and there was an Inadequate margin of Safety. 

Catcilna, the A F V  requirements were more restrictive for the takeoff condition than for 
Furthermore, while the airplane had the performance cepebility to make a takeoff from 

should not have attempted a landing. In view of the fact that  Cataiina was not the 
t h e  landing condition M that 3.710 Feet of runway was required. Therefore, the pilots 

flightcrew's intended en route stop, the desire to seli the airplane may have Deen a factor 
i n  their decision to land. 

Flightcrews must insure that an adequate margin of safety is available in genera1 
aviation operations. According!y, operators and flightcrews of transport category 
girplanes in general aviation operations must be aware of the fact that the aircraft 
certification regulations. 14 CFR Part '25, provide a higher m a p i n  of safety than the 
general operating and flight rules, 14 CFR Part 91. !Manufwture:- ' reet the brake feilure 
criteria established by the certificetion regulations by installing itri emergency pneumatic 
braking system with which to meet the minimum deceleration criteria. Thus, if u single 

braking. the runway length needed to stop t h e  cirplane would Increase substantially and 
failure of the normal braking system cccurs and the pilot h s  to resort to emergency 

could exceed the 14 CFR Part 91 computed runway length and possibly the actual runway 
length. The Learjet X F V  states that the landing distance required to stop wil l  be 
increased 60 percent in the event of a single braking system failure or ndfunc t ion .  
N??c;A, therefore, would have needed 4,960 feet of runway to Stop the airplane if such a 
failure had xcurred .  



Had 3 4 4 G A  been operating under the provisions cf 14 CFR Part  121  or 135, a 
minimum landing runway IerrgtQ would have been required which wGuid have permit ted t h e  
airplane t o  land and stop within 60 percent of the effect ive runway length. Thus, a 
runway length ~ f '  5,167 feet wouid have beer! required. A safe  landing could have been 
made 03 a 5.167-foot runway using the  emergency brake system. 

operators previoi;sly have adopted a practice of using landing runway lengths consistent 
The Safety Board recognizes tha t  man? professional and prudent 14 CFR Par t  91  

with the  margins prcvided DY Parts  121 and 135. However, Informal discussions with 
several operators of airplanes who operate under Part  91 indicate that,  in some instances, 
there is misunderstanding and uncertainty about the  benefits to be derived from the  use of 
factored versus actual landing distance data. Furthermore, we believ? tha t  some 
operators and flightcrews do not adhere tp this pract ice or are unaware of, or fei! to  
consider, t h e  added stopping distance required in the event of a primary brake failure. 
The Safety Board believes t h e  Federal Aviation Administration should encoorage 
operators and flightcrews to adhere t o  landing rwway  length requirements consistent with 
either the  emergency brake requirements of 14 CFR Part  25 OT the factored landing 
r u n w y  length requirements contained in 14 CFR Parts  121 and 135- 

The road leading to t h e  airport from t h e  ci ty of Avalon is steep: narrow, apd 

travel t ime  of t h e  units to reach t he  accident scene from rlvalon probably WD,S t h e  
wincing. and does not lend itself t o  high vehicle speeds. Consequently, t h e  20-minute 

minimum that could have been expected. Based on a i rcraf t  accident survival data, a 
20-minute response time is unacceptab!e because occupants wi,o caraot escape or b e  
removed from a burning airplane in 2 minutes cr less tiqe are not likely to survive. e -4s of February 1981. there had been a total  of 56.566 a i rcraf t  operations a: t h e  

general aviation operations involving a total of 57.881 passengers. In the  last 16 years, 
Ca: dina Airport during t he  previous 1 2  months, i rxhding 3,768 nonscheduled and 52,798 

the Cataiina Airport has had 24 other accidents which fortunately did not result in any 
fatalities. However, given the  number of aircraft  operations each year end the  number of 
passengers involved, t h e  potential exists for an  accident such as the one involving N44GA 
to occur again. possiSly with the  same tragic results, since the safe ty  areas at both ends 
of t h e  runwey a r e  very short and the terrain drops off precipitously a t  both ends. This 
airport has a very unforgivii:j environment in the  event of an  undershoot or overrun type 
of accident. 

The Safety Board believes tha t  there are several ways in which the CFR capability 
at t h e  airport could be improved: 

(1) A fully trained Los Angeles County CFR unit or an  X v a h  City Fire 
Department unit Could be stationed at the  airport during i t s  operating 
hours; - 4! or 

( 2 )  Airport personnel could be trained in CFR techniques by the Los Angeles 

by t h e  Federal Aviation Administration's (FAA)  .-ldvisorp Circular 
County and Avalon City Fire Departmects under the  guidelines provided 

139.49, "Programs for Training of Fire Fighting and Rescue Personnel'?: 
or 
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(31 One or more trained CFR personnel from the i o s  Ameies ?OUnly 
Avalon City Fire Departments could be sta:io::ei' at the airDort durinp 
operating hours to direct airport personnel :vho have some training in 
CFR procedures in respondin,p to an accident. 

4 s  e result of its investisatton of this accident. ?he Vatlone! Iranspx:at!on Safety 
h a r d  recommended that: 

--the L=ederel A\iation Adm:nistrerion: 

Issue an operations bulletin directing penerai aviation inspectors end 
accident preventim specie2ists to urge operators of transport ceteeor!: 
airplanes in genera! aviation operations 20 use 9 : n i n u x  landing runway 
lengths which provide the safe::? mapin Tequire:! Sp !? CFR Pari 135  or. 
et  the least. e salety margin consistent wi th  the oerformance sf :he 
emergency brake system of the airplane. Tke opereitions bu!:etlr: skmlr? 
highlight the use of the emergency brake bystez! or .-;;ernate e;r,erpency 
procedures (!.e., aborted iandincs! not only for orep!anned failed brake 
landmgs. but for use in the event :he jrakes ?el1 et;@? touchdosn. 
Copies of the operations bulletin should be orcvided to the Nst!onaI 

(Class II. Fr!ority .-tciion) LA-85-11 5 i  
Eusiness .Aircraft .4ssociation :or dissernmation to I S  members. 

cConservancv. and the C:ty of AVE~OR Fire Department: 
--the County of Los .Angeles Fire UeDariment, the Sent8 c'8tei:na Mend 

Improve the current crash, fire:rescue (CFK) c~~ab!!itV a: the .- atalina 
Airport by: ( I )  stationing o fu1:y trained CFR un:f et the airoort dGrinF 
its operating hours: or (21 training airsort personnel in eCFK Iechnlcues 
uneer :he guidelines provided by Federal Aviation .'.dminis:rst!on 

personnel at the airport during operating hours to direct a:90?: 
.Advisory Circular 139-49: or ( 3 )  stationing one or more tra:ned CFK 

2ersonnel .bho have some trainmg in C F R  procedures. (Class i!. ?rior:ty 
.Xction) (A-85-118) 

The attached aviation accident Srie. contains the Sefetp Poard's :indings O T  >robable 
cause of the accidert.. 

BY THE NATIONAL TRANSPORTATION SAFETY BOARD 

.'si JIM BURNETT 
Chairnen 

i s :  PATRICIA A. G O L D ~ A ? ;  
Vice Chairman 

October 30, 1985 

: S I  G. H. PATRICK 6URSLEY 
3;emier 
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National 
Transportation 
Safety Board 
Washinaton. D.C. 20504 

AIRCRAFT ACCIDENT/INCIDENT SUMMARY 

F i l e  S o .  1 3 9 2  

A i r c r a f t  O p e r a t o r  a e r n a r d  A .  L a f f e r t y  

- i r c r a f t  T y p e  & R e g i s t r a t i o n :  B e e c h  V 3 5 3 ,  N9353Q 

Loca :  t o n :  C h a r l o t t e s v i l l e ,  V i r g i n i a  

D a c e  b T i m e :  F e b r u a r y  1 7 ,  1 9 8 4 ,  1 0 2 1  e . s . t .  

P e r s o n s  o n  B o a r d :  I, 

i n  j u r i e s :  4 F a t a l  

A i r c r a f :  3 a n a g e :  D e s t r o y e d  

b O t h e r  Damage o r  I n j u r y :  'i0r.e 

T y p e  of D c c u r r e n c e :  In-f l i g h t  R r e a k u p  

P h a s e  of  O p e r a t i o n :  A p p r o a c h  

O n ,  F e b r u a r y  : i ,  198I , ,  z b o u t  1 0 2 1  e a s t e r n  s t a n d a r d  t ime 
( e . s . t . ) , -  a 3 e e c h  Y35, Y9353Q, b r o k e  a p a r t  t n  f l i g h t  a n d  
c r a s h e d  r i x ~ r i a g  a n  I n s t r u n e n t  L a n d i n g  S y s t e m  ( I L S )  a p p r o a c h  i n  
i n s t r u n e n :  r e t e o r o l o g i c a l  c o n d i t i o n s  t o  r u n w a y  3 a t  

were  f a t a l l y  i n j u r e d ,  a n d  t h e  a i r p l a x e  w a s  d e s t r o y e d .  The 1 0 3 6  
C h a r i o t t e a v i ? l e ,  V : i r g i n i a .  T h e  p i l o t  a n &  t h e  t h r e e  p a s s e n g e r s  

s c r f a c e  v e a t h e r  o b s e r v a t i o n  f o r  C h a r 1 o : t e s v i l l e  was e s t i a a t e d  500 
fe.:t o v e r s ~ s t ,  v i s i b i l i t y  5 miles  i n  f o g ,  a n d  w i n d  1 7 0  d e g r e e s  a t  
7 k x o t s  ' w i t h  n o  r e p o r t s  o f  t h u n d e r s t o r m s  o r  t u r b u l e n c e .  

T h e  f l i g h t  o r i g i n a t e d  a t  R r a i n a r d  Field i a  H a r t f o r d ,  

c h i l d r e n  u e r e  d o  a p l e a s u r e  t r i p  t o  F l o r i d a ,  v i i t h  a p l a n n e d  s t o p  
C o n n e c t i c u t ,  on F e b r z l a r y  1 7 .  T h e  pilot, h i s  w i f e ,  a n d  tu0 

a: C h a r 1 o t : e s v i l l e  on b u s i n e s s .  T'IP t ime  of  d e p a r : u r e  was n o t  

R u l e ;  ! V F R ) ,  t h e  p i l o t  r a d i o e d  t h e  T e t e r b o r o ,  Sew J e r s e y ,  F l i g h t  
e s t a $ l i s h e d ,  b u t  a t  0 8 0 5 ,  a f t e r  d e p a r : u r e  u n d e r  ':<sua: flight 

S e r v i c e  S t a t i c n  ( ? S S )  f o r  w e a t h e r  i n f o r m a t i a n ,  a n d  a t  3814:lO 

C h a r l o t r e s v i l l e ,  t o  b e  a c t i v a t e d  n e a r  S p a r t a ,  S e w  J e r s e y .  Xe 
f i l e d  a n  I n s t r u m e n t  F l i g h t  R u l e s  ( I F R )  f l i g h t  p l a n  t o  

i j  A l l  t i m e s  h e r e i n  a r e  e a s t e r n  s t a n d a r d  t i m e ,  b a s e d  on t h e  - 
?&-hou r  c l o c k .  
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r e p o t c z d  3 h o u r s  1 5  m i n l r t e s  f u e l  ,n 1. , a r d ,  a n  e s t i m a t e d  t i m e  e n  
r o u t e  o f  2 h o u r s ,  1 5 0  k n o t s  c r u  s e  s p e e d ,  a n d  r e q u e s t e d  4 , 0 0 0  0 '  
f e e t  a s  a c r u i s i n g  a l t i t u d e .  L a t e r ,  d u r i n g  c o m s u n i c a t i o n s  W i t h  
t h e  N e w  York Air R o u t e  T r a f f i c  C o n t r o l  C e n t e r  (ARTCC) a b o u t  t h e  

a n d  r e s p o n d e d ,  " . . .we  g o t  a p a s s e n g e r  w i t h  a n  e a r  p r o b l e m ; "  t h e  
f l i g h t  p l a n ,  h e  .was r e q u e s t e d  t o  c l i m b  a n d  m a i n t a i n  8,000 f e e t  

f l i g h t  was t h e n  c l e a r e d  t o  m a i n t a i n  6 , 0 0 0  f e e t .  

D u r i n g  t h e  r e m a i n d e r  of t h e  f l i g h t  t h e  p i l o t  was i n  
c o n t a c r  w i r h  H a r r i s b u r g  . 4 p p r o a c h  C o n t r o ; ,  B a Z t i m o r e  a n d  Du11es 
Air T r a f f i c  C o n t r o l  {ATC) T o w e r s ,  W a s h i n g t o n  Air R o u t e  T r a f f i c  
C o n t r o l  C e n t e r  (ARTCC),  an , ?  t h e  C h a r l o t t e s v i l l e  A T C  iosier .  So 
p r o b l e m s  were r e p o r t e d .  A t  0 9 3 1 : 3 2 ,  t h e  p i l o t  r e q u e s t e d  "1OWer" 
to 4,300 f e e t  a n d  'was a d v i s e d  t h a t  d e s c e n t  t o  4 , 0 0 0  f e e t  v a s  n o t  
p o s s i b l e  b e c a u s e  o f  t h e  min imum v e c t o r i n g  a l t i t u d e  a n d  t h a t  5,000 
f e e t  p r o b a b l y  w o u l d  p u t  h i m  i n  t h e  c l o u d s .  A b o u t  5 a i n u t e s  
l a t e r ,  t h e  p i l o t  r a d i o e d  ' I . .  .may w e  g o  down- t o  f i v e  now,  l o o k s  

a p p r o v e d .  A t  1 0 ! 3 : 1 2 ,  d e s c e n t  t o  4 , 0 0 0  f e e :  w a s  a p p r o v e d ,  a n d  
l i k e  t h e  c l o u d s  a r e  down Q u i t e  a b i t . "  D e s c m . 4  t o  5 , 0 0 0  f e e t  was 

b e t w e e n  10i3:18 a n d  1 0 1 7 : 2 3  t h e  f l i g h t  was v e c t o r e d  t o  i n t e r c e p t  
:he  l o c a l i z e r ,  c l e a r e d  f o r  a s t r a i g h t - i n  ILS a p p r o a c h  t o  r u n w a y  
3 ,  and  i n s t r u c t e d  t o  c o n t a c t  C h a r Z o t t e s v i l l e  T c w e r .  ? l o s t  o f  t h e  
e n  r o u t e  E l i g h c  was c o n d u c t e d  i n  v i s u a l  m e t e o r o l o g i c a l  c o n d i t i o n s  
o n  t o p  o f  t h e  o v e r c a s t ,  e s t i m a t e d  t o  b e  4,500 t o  5 , 0 0 0  m . s . 1 .  

T h e  p i l o t  c o n t a c t e d  t h e  C h a r l o t t e s v i l l e  T o w e r ,  was g i v e n  
c u r r e n t  w e a t h e r ,  a n d  was r e q u e s t e d  t o  " r e p o r t  A z a l e a  ? a r k  [ A z a l e a  
? a r k  n o n d i r e c t i o a a l  b e a c o n  (SDB), t h e  i n i t i a l  a p p r o a c h  f i x  ( I A F ) ]  
a n d  : h e  o u f e r  marker ."  A t  1 0 1 9 : 4 5 ,  t h e  p i l o t  r e p o r t e d  i n b o c n d  a t  
t h e  LAF .  T h i s  was t h e  l a s t  r a d i o  c o m m u n i c a t i o n  f r o m  t h e  p i l o t .  
" b o c t  1 a i n u t e  l a t e r ,  a t  1 3 2 0 : 4 3 ,  r a d a r  c o n t a c t  w a s  lost. 

a 
3 z s e d  o n  a n a l y s i s  o f  t h e  r e c o r d e d  r a d a r  d a t a  of  t h e  

f l i g h t ,  a i r s p e e d  o n  :he e n t i r e  a p p r o a c h  w a s  e r r a t i c ,  f l u c t u a t i n g  
b9:ween a h i g h  o f  1 6 5  kno : s  i n d i c a : e d  a i r s p e e d  ( X I A S )  w i t h i n  3 
n a u t i c a l  nniles of  t h e  ND3 t o  a Low of 5 4  KIAS a t  t h e  l a s t  r a d a r  

p o s i c i v e  s f a z e r n e n t s  c a n  b e  made  c o n c e r n i n g  t h e  a i r p l a n e ' s  
p e r f o r ~ a n c e  b e t w e e n  t h e  p l o t s .  A c c o r d i n g  t o  t h e  d a t a ,  t h e  
a i r c r a f t  t u r n e d  n o r c h e a s t  t o  p a r a l l e l  t h e  l o c a l i z e r  c o u r s e ,  a n d  
b e r w e e i :  1 C l i : 3 3  a n d  !019:3!, t h e  c a l c u l a t e d  g r o u n d  s p e e d  a v e r a g e d  
1 6 3  i r , o t s .  D u r i n g  t h i s  t ime ,  t h e  a i r p l a n e  d e s c e n d e d  f rom 3 , 8 0 0  

a = $  i n  t h e  n e x t  1 m i n u t ?  1 2  s e c o n d s ,  f r o m  1 0 1 9 : 3 1  t o  1 0 2 0 : 4 3 ,  t h e  
f e e t  z e a n  s e a  l e v e l  ( m . s - 1 . )  t o  3,000 f e e t  m.s.1. n e a r  t h e  I A F ,  

e n c o d i n g  a l t i z : e t e r  r e a d o u t  r e f l e c t e d  a d e s c e n t  From 3 , 0 0 0  f e e t  t o  
2 , 3 0 0  f e e :  a.s.1. 

*,. n i t . "  B e c a u s e  r a d a r  p l o t s  w e r e  t a k e n  a t  1 2 - s e c o n d  i n t e r v a l s ,  n o  

T h e  r a d a r  d a t a  s h o w e d  t h a t  t h e  f l i g h t  i n i t i a l l y  
i n : e r c e p t e d  a n d  c r o s s e d  t h e  i n b o u n d  c o u r s e  a t  a b o a t  1 0 1 7 : 2 0  a n d  
p r o c e e d e d  : , e f t  o f  t h e  c o u r s e -  A l a r g e  c h a r g e  i n  h e a d i n g ,  f r o m  
a b o x t  3 5 3  d e g r e e s  t o  0 6 5  d e g r e e s ,  was made  t o  t e t u r n  t o  c o u r s e ,  
a n d  t h e  a i r c r a f t  a g a i n  p a s s e d  t h r o u g h  t h e  l o c a l i z e r  a n d  r e m a L n e d  
r i g h t  o f  t h e  c o u r s e  u n t i l  1 0 1 9 : 3 1  w h e n  n e a r l y  a b e a m  t h e  X 3 B .  a 
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B e g i n n i n g  a t  1019:31, a n d  up t o  1020:43 when r a d a r  
c o n t a c t  was l o s t ,  s e v e r a l  l a r g e  h e a d i n g  c h a n g e s  w e r e  made. r r o m  
t h e  p o s i t i o n  r i g h t  of t h e  l o c a l i z e r  c o t l r s e ,  t h e  r a d a r  i n d i c a t e d  a 
c h a n g e  f rom a b o u t  017 d e g r e e s  t o  a b o u t  325 d e g r e e s ,  back t o  t h e  
l o c a l i z e r  c o u r s e .  With a h e a d i n g  i n t e r c e p t  of t h i s  m a g n i t u d e ,  
t h e  a i r c r a f t  would r a p i d l y  p a s s  t h r o u g h  t h e  l o c a l i z e r  f r o m  r i g h t  
t o  l e f t ,  a n d  t h e  a j r u p t  f u l l  s c a l e  d e f l e c t i o n  of  t h e  l o c a l i z e r  
c o u r s e  i n d i c a t o r  cay  n o t  h a v e  b e e n  n o t i c e d .  J u x t a p o s i t i o n  of  t h e  
r adar  p l o t  w i t h  t i e  p i l o t ’ s  l a s t  r a d i o  t r a n s m i s s i o n  a c  1019:&5 
when h e  r e p o r t e d  i n b o u c d  a t  t h e  I A F  r e v e a l s  no i n d i c a t i o n  t h a t  
t h e  p i l o t  was DO: i n  c o n t r o l  o f  t h e  a i r c r a f r  a t  t h a t  time; h e  
e x p r e s s e d  no c o n c e r n  a b o u t  t h e  a p p r o a c h .  The a i r c r a f t  p a s s e d  
t h r o u g h  t h e  l o c s l i z e r ,  and  d a t a  f r o s :  t h e  l a s t  two r a d a r  h i t s  
s u g g e s t  t h a t  t h e  p i l o t  was t u r n i n g  r i g h t  t o  c o r r e c t  back  t o  t h e  
i n b o u n d  c o u r s e .  The l a s t  r a d a r  r e t u r n  a t  1020:43 i n d i c a t e d  t h a t  
N9353Q was a t  a n  a l t i t u d e  o f  2 , 3 0 0  f e e t  a l t i t u d e  a t  a c a l c u l a t e d  
5 4  KIXS. A t  1 0 2 4 : 4 2 ,  W a s h i n g t o n  ARTCC t e l e p h o n e d  t h e  
C h a r l o t t e s v i l l e  Tower c o n t r o l l e r  and  a s k e d  i f  N9353Q w a s  i n  
~ i g h t ,  comment ing ,  ... we saw h im make a f u n n y  t a r n . .  ..” The 
C h a r l o t t e s v i l l e  c o n t r o l l e r  a t t e m p t e d  t o  c o n t a c t  N9353Q by - 2 d i 0 ,  
b u t  t h e r e  was no r e s p o n s e .  

- 

1 ,  

The w r e c k a g e  was l o c a t e d  a b o u t  1 .5  n t l u t i c a l  miles 

0 
n o r t h w e s t  of t h e  I A F  ( A z a l e a  P a r k  N o n d i r e c t i o n a l  Beacon) .  The 
w r e c k a p e  w a s  c o n f i n e d  w i t h i n  a 6 0- f o o t  r a d i u s  i n  t h e  med ian  o f  

e x c e p t  f o r  t h e  r i g h t  wing  wh ich  was 3 6 0  f e e t  n o r t h e a s t  o f  t h e  
I n t e r s t a t e  Eighway 6 4  a b o u t  1 m i l e  west of 3 . S .  Highway 2 9 ,  

main wreckage .  T h e r e  was no f i r e .  

s e a t s ,  b o t h  w i n g s ,  and  t h e  r i g h t  s t a b i l i z e r  were  d e t a c h e d  f r o m  
t h e  f u s e l a g e ,  wh ich  was i n  t h e  c e n t e r  of t h e  w r e c k a g e  p a t t e r n .  
The f u s e l a g e  was c o l l a p s e d  l a t e r a l l y ,  b u t  t h e r e  was c o n t i n u i t y  of  
t h e  f l i g h t  and  power c o n t r o l  c a b l e s  t o  t h e  a r e a s  of s e p a r a t i o n  of 
o t h e r  componen t s .  The l a n d i n g  g e a r  w e r e  f o u n d  up and  l o c k e d .  

T h e  e n g i n e  a n d  p r o p e l l e r ,  t h e  i n s t r u m e r i t  p a n e l .  a l l  

Each wing  r e m a i n e ?  i n  one  p i e c e ,  and  e a c h  h a d  a b o u t  1 9  
i n c h e s  of t h e  f r o n t  s p a r  c a r r y - t h r c u g h  s t r u c t u r e  s t i l l  a t t a c h e d .  
The s p a r  u p p e r  cap  members on e a c h  wing  c a r r y - t h r o u g h  w e r e  

a n d  t h e  l o w e r  s p a r  c a p  members were b e n t  u?ward a t  t h e  f r a c t u r e  
de fo rmed  downward, t y p i c a l  of c o m p r e s s i o n  b u c k l i n g  s e p a r a t i o n ,  

a r e a ,  c o n s i s t e n t  w i t h  e x c e s s i v e  upward l o a d i n g .  

The l e f t  s t a b i l i z e r  r e m a i n e d  a t t a c h e d  t o  t h e  f u s e l a g e .  
The o u t b o a r d  p o r t i o n  of t h e  s t a b i l i z e r  v a s  f o l d e d  downward a l o n g  
a c r e a s e  v h i c h  o r i g i n a t e d  a t  t h e  l e a d i 2 g  e d g e  of  t h e  i n b o a r d  end  
and  went  a f t  t o  t h e  t r a i l i n g  e d g e ,  as i f  t h e  l e a d i n g  e d g e  h a d  
r o t a t e d  down. The r i g h t  s t a b i l i z e r ,  f o u n d  a d j a c e n t  t o  and  

a i r p l a n e  t a f l  s t r u c t u r e  a t  t h e  f r o n t  a n d  rear  s p a r  a t t a c h m e n t  
p a r t i a l l y  u n d e r n e a t h  t h e  l e f t  w ing ,  was s e p a r a t e d  from t h e  

l o c a t i o n s .  The f r o n t  s p a r  was b e n t  f o r w a r d  a n d  upward  a t  t h e  

0 f r a c t u r e  a r e a ,  as  i f  t h e  l e a d i n g  e d g e  h a d  r o t a t e d  up.  



Zz t h e  w r e c k a g e  e q u a t e d  t o  f u l l  nose-down t r im;  t h e  r i g h t  f l a p  
The e l e v a t o r  t r i n  t a b  a c t u a t o r  j a c k s c r e v  position f o u n d  

a c t u a t o r  pos i : io r .  e q u a t e 6  t o  a b o u t  2 0  d e g r e e s ,  a n d  t h e  l e f t  f l a p  
a c t u a t o r  was n o t  extendeci .  Eowever ,  b e c a u s e  of t h e  b r e a k u p  a n d  
i m p a c t  f o r c e s ,  no c o ? c l u s i o n s  c a n  be r eache r !  S a s e d  on t h e  f l i g h t  
c o o i r o l  p o s i : i o ; l ~ .  

H e t a l l u r g f c a l  e x a m i n a t i o n  of  t h e  v i e g  c a r r y - t h r o u g h  
s t r u c t u r e  s h o s e d  f e a t u r e s  t y p i c a l  of o v e r s t r e s s  s e p a r a t i o n s ,  a n d  
30 e v i d e n c e  of  f a t i g u e  o r  p r e e x i s t i n g  c r a c k i n g  was found .  T h e  
vacuuni p u ~ p  d r i v e ,  w h i c h  powers  t h e  f l i g h t  I n s t r u m e n t s ,  vas f o u n d  
f r a c t u r e d  f r o =  o v e r l o a d  f o r c e s .  

T h e  p i i o t ' s  f l i g h t  i ogbook  was n o t  € o u n d ,  *DUZ F A &  r e c o r b s  
shoved t h a t  he ;-as i s s ~ - =  ..-d a pri=.ra:e piloc c e r t i f i c a t e ,  a i r p l a n e  
s i n g l e  e n g i n e  l a n d  r a t i n g ,  011 J u l y  1 2 ,  1 9 7 3 ,  a t  wh ich  t i n e  h e  was 
requi - re :  t o  t a k e  a S p e c i a l  S e d i c a l  F l i g h t  T e s t  b e c a u s e  h e  h a d  
v i s i -o n  i n  or?'.y 5ne  eye .  An i n s t r u a e n t  ~ a t i n g  was issued 03 
December 1 7 ,  1 9 7 4 ,  a n d  a commercia! p i l o t  certificz?c oo 

X e d i c a l  F l i g h t  T e s t  and  i s s u e d  a S t a t e m e s t  o f  De?xonstra:ed 
S e p t e m b e r  2 7 ,  1979,  a: which  t i m e  he  a g a i n  was g i v e n  a S p e c i a l  

X 3 i i i ; y  r a i v e r  cor " T ~ Q  csef-s'i -ris%o3, 'Left eye." 

- ~ t e  p i l o t  h e l d  a c u r r e n t ,  v a l i d ,  Second  C l a s s  X e d i c a l  
C e r t i f i c s t e ,  i s s u e d  J u n e  9 ,  1983. On h i s  a p p l i c a t f o n  f o r  t h e  
car~Lficace, he l i s t e d  l , h 4 Q  tatat f l t g h c  h o u r s ,  v i t h  61  h o u r s  i n  
t h e  p r e v i o u s  6 monchs.  X i s  c o m m e r c i a l  c e r t i f i c a t e  a p p l i c a t i o n  i n  
1 9 i 9  s h o v e d  i 7 2 . 9  h o u r s  i n s t r u s e n t  f l i g h t  t i m e ,  3 u t  h i s  c u r r e n t  

not e s t a b l i s h e d .  A f r i e n d  of t h e  p i l o t ,  who was a n  i n s t r u c t o r ,  
co:al  i n s t r u m e n t  t i n e ,  r e c e n t  e x p e r i e n c e ,  and  p r o f i c i e n c y  were 

r e p o r t e d  t h e  p i l o t  r e c e n t l y  h a d  had  a B i e n n i a l  F l i g h t  Review. 

vho had  a d m i n i s t e r e d  t h e  t e s t .  The p i l o t  had  p a r t i c i p a t e d  i n  a 
However, h e  c o u l d  not remember t h e  d a t e  R O ~  l o c a t e  t h e  e x a m i n e r  

C i v i l  Air P a t r o l  ( C A P )  s e a r c h  r c i s s i o n  O R  F e b r u a r y  2 ,  i984, b u t  
t h e r e  v a s  no c o n c l u s i v e  e v i d e n c e  t h a t  h e  had  f l o w n  F e t v e e n  t h a t  
d a t e  a n d  t h e  day  o f  t h e  a c c i d e n t .  

F r i e n d s  of  t h e  p i l o t  s a i d  h e  had  a c o l d  a n d  a s s o c i a t e d  
s a 5 a l  d r a i n a g e .  Two d a y s  b e f o r e  the  a c c i d e n t  t h e  p l l o t  to12 a 

o f  t h e  c o l d .  He a l s o  s a i d  h e  f e l t  d i z z y ,  and  ha3  a s k e d  what  
f r i e n d  t h a t  he  had s c o p p e d  smok ing  h i s  p i p e  t e m p o r a r i l y  b e c a u s e  

E x a m i n e r ' s  t o x i c o l o g y  r e p o r t  v a s  n e g a t i v e  f o r  a l c o h o ' l ,  b u t  w a s  
m e d i c a t i o n  was l e g a l  t o  t a k e  a n d  s t i l i  f l y .  The V i r g i n i a  M e d i c a l  

p o s i t i v e  for C h l o r p h e n i r a m i n e ,  a~ a n t t h i s t a r n i n e  t h a t  c a n  p r o d u c e  
d r o w s i n e s s  a n d  d i z z i n e s s  i n  some p e o p l e ;  t h e  r e p o r t  f r o m  t h e  
C i - v i l  A e r o m e d i c a l  I n s t i t c t e  (CAMI) vas n e g a t i v e  f o r  b o t h  a l c o h o l  
a n &  & r u g s .  ?io explanation rauSd  be d i s c o u e r e d  f o r  the 
d i f f e r e n c e .  

T h e  p i l o t  v a s  a c o n t r i b u t i n g  e d i t o r  f o r  A v i a t i o n  
Consuaer. Ea had w r i t t e a  articles r e l a t i n g  to t h e  Beech 35, and 
was a w a r e  of i t s  f l i g h t  c h a r a c t e r i s t i c s .  W i t n e s s e s  d e s c r i b e d  h im 
a s  e x t r e m e l y  s a f e t y - c o n s c i o u s ,  a c o m p e t e n t  p i l o t ,  a n d  one  who 
a t t e n d e d  s a f e t y  s emina r s  r e g u l a r l y .  
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T h e  a i r p i z n e  was r e g i s t e r e d  t o  t h e  c u r r e n t  owner o n  

. ~ .  
. .  

August 8 ,  1978. I t  v a s  equipped f o r  i n s t r u m e n t  f l i g h t . a n d - h a d  a 
B r i t t a i n  wing l e v e l e r  a u t o p i l o t .  The maximum gr 'oss v e i g h t  of t h e  .. ' ' ~ . :  

a i r p l a n e  was 3,400 pounds w i t h  c e n t e r  of g r a v i t y  (c.g.) limits 
from 82.1 inches t o  84.4 i n c h e s .  It v a s  equipped  w i t h  8O-gallon 
capacity,  extended- range f u e l  t a n k s ,  which had been f i l i e d  .af . t .er  
the  CAP search miss ion  on February  2 .  S i n c e  i t  cou ld  n o t  be  . ' . 

a f t e r  February  2 ,  as b e l i e v e d  by one w i t n e s s ,  and  a s e a r c h  f a i l e d  
v e r i f i e d  t h a t  t h e  a i r p l a n e  w a s  f lown t o  Allentown,  Pennsy lvan ia ,  

t o  l o c a t e  e v i d e n c e  of subsequent  f u e l i n g  e l s e w h e r e ,  i t  vas 
assumed t h a t  t h e  f u e l  t a n k s  were f u l l  a t  t a k e o f f -  T h e r e f o r e ,  
based on a l l  ev idence ,  t h e  t a k e o f f  g r o s s  v e i g h t  was computed t o  
be 3,404.8 pounds w i t h  a c.g. of 8 6 . 6 ,  and the l a n d i n g  g r o s s  
weight  and c -g .  were computed t o  be 3,194.8 pounds and 87.3 w i t h  
270 pounds of f u e l  remaining a t  t h e  t i m e  of the a c c i d e n t .  The 
c.g. moves r ea rward  as f u e l  d e c r e a s e s ,  

,. . .  

. .  
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Summary 

The i n v e s t i g a t i o n  r e v e a l e d  no e v i d e n c e  of m e t a l  f a t i g u e  
f a i l u r e  or p r e e x i s t i n g  c o n d i t i o n s  t h a t  would have c o n t r i b u t e d  t .a 
t h e  i n - f l i g h t  breakup,  o r  of mechanica l  or s t r u c t u r a l  e v i d e n c e  
t h a t  would have caused t h e  a i r p l a n e  t o  e n t e r  a n  ave r speed  o r  d i v e  
c o n d i t i o n .  The damage observed  to t h e  wing and  empennage 
s t r u c t u r e s  i n d i c a t e d  t h a t  t h e  a i r p l a n e  w a s  s u b j e c t e d  t o  h i g h  
p o s i t i v e  g l o a d s ,  as would normal ly  occu r  d u r i n g  a p u l l- u p .  
maneuver t o  r e c o v e r  from a n  overspeed  o r  d i v e  c o n d i t i o n .  
S t r u c t u r a l  a n a l y s i s  demons t ra ted  tha t  t h e  r i g h t  wing,  r ecove red .  
apar t  from t h e  main wreckage, f a i l e d  i n i t i a l l y .  The upvard 
bending of t h e  wing spar s t r u c t u r e .  i n d i c a t i v e  of t h e  p o s i t i v e  g 
ove r load  c o n d i t i o n ,  in t u r n  i n d i c a t e d  t h a t  t h e  t a i l  s e c t i o n  w a s  
n o t  a n  i n i t i a l  i t e m  t o  f a i l .  Upon s a p a r a t i o n  of the r i g h t  wing, 

v i o l e n t l y  t o  t h e  r i g h t ,  c o n s i s t e n t  w i t h  the obse rved  n e g a t i v e  
t h e  r e s u l t a n t  asymmetric l i f t  caused  t h e  a i r p l a n e  t o  r o l l  

de fo rma t ion  of t h e  l e f t  s t a b i l i z e r  and t h e  p o s i t i v e  bend of t h e  
r i g h t  s t a b i l i z e r  f r o n t  s p a r .  

The performance of  N9353Q v a s  c a l c u l a t e d  f rom r a d a r  p l o t s  
t a k e n  a t  I t- second  i n t e r v a l s ,  and t h e r e f o r e  e x a c t  performance 
v a l u e s  cou ld  no t  be e s t a b l i s h e d  c o n c l u s i v e l y .  K e v e r t h e l e s s ,  t h e  
approach t o  t h e  I A F  was e r r a t i c ,  and t h e  a n a l y s i s  of t h e  d a t a  
showed l a r g e  changes i n  both  speed  and heading.  

No i n f o r m a t i o n  was . a v a i l a b l e  t o  assess t h e  p i l o t ' s  
c u r r e n t  p r o f i c i e n c y .  e s p e c i a l l y  f o r  i n s t r u m e n t  f l i g h t .  
Monocula r i ty  per se i s  n o t  d i s q u a l i f y i n g  f o r  p i l o t  cer t i f icat ion,  
and t h i s  p i l o t  h a d p a s s e d  S p e c i a l  Medica l  F l i g h t  Tests i n  1973 
and 1979, demons t r a t i ng  s u c c e s s f u l l y  h i s  a b i l i t y  t o  p e r f o r m  
a i rman d u t i e s -  Persons  w i t h  monocular v i s i o n  l e a r n  t o  compensa te .  
f o r  t h e  i n a b i l i t y  t o  s e e  i n  one eye ,  and i n  t h i s  case t h e r e  w a s  
no ev idence  t o  conclude t h a t  monocu la r i t y  would have had more 
than  a min imal  e f f e c t  on head movements d u r i n g  ins t rument  f l i g h t .  
However, a b r u p t  head movement d u r i n g  a p ro locged  t u r n  can resui t  0 

. .  
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. .  . .  
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i n  f l u i d  movement i n  t h e  s e m i c i r c u l a r  c a n a l s  of t h e  v e s t i b u l a r  
o r g a n s  and  i n d u c e  a n  ove rwhe lming  s e n s a t i o n  of  movement i n  
a n o t h e r  d i r e c t i o n ,  i . e . ,  t h e  " C o r i o l i s  I l l u s i o n . "  

F e d e r a l  A v i a t i o n  R e g u l a t i o n s ,  1 4  CFR 9 1 . 1 1 ( a ) ( 3 )  
p r o h i b i t s  a c t i n g  a s  a crewmember w h i l e  u s i n g  any  d r u g  t h a t  

N e v e r t h e l e s s ,  t h e  c o n c e n t r a t i o n  of C h l o r p h e n i r a m i n e  d e t e c t e d  by 
a f E e c t s  t h e  f a c u l t i e s  i n  any way c o n t r a r y  t o  s a f e t y .  

t h e  t o x i c o l o g y  t e s t s ,  p r e s u m a b l y  t a k e n  by t h e  p i l o t  t o  r e l i e v e  
d i s t r e s s  f r o m  h i s  c o l d ,  p r o b a b l y  would n o t  h a v e  a f f e c t e d  t h e  

p r o n e  t o  s p a t i a l  d i s o r i e n t a t i o n .  On t h e  o t h e r  h a n d ,  s i n u s  b l o c k s  
p i l o t ' s  v e s t i b u l a r  o r g a n s  o r  h a v e  made h im s i g n i f i c a n t l y  more 

a n d  t h e  i n a b i l i t y  t o  e q u a l i z e  p r e s s u r e  on t h e  e a r d r u m  c a n  be 
e x t r e m e l y  p a i n f u l .  

Whi l e  i t  i s  knovn t h a t  c o n t r o l  of a n  a i r p l a n e  becomes 
more d i f f i c u i t  v h e n  t h e  c .g .  moves beyond p r e s c r i b e d  p a r a m e t e r s ,  
t h e r e  was n o  e v i d e n c e  t h a t  t h e  o u t  o f  limit c .g .  of N9353Q 
c o n t r i b u t e d  d i r e c t l y  t o  t h i s  a c c i d e n t .  

The  S a f e t y  Board ' s  i n v e s t i g a t i o n  c o u l d  n o t  s u b s t a n t i a t e  
t h a t  a n y  o n e  of  t h e  above  f a c t o r s ,  i n  i s o l a t i o n ,  would r e s u l t  in 

p i l o t ' s  e x p e r i e n c e  l e v e l  and  f a m i l i a r i t y  w i t h  t h e  a i r p l a n e  s h o u l d  
lozs of c o n t r o l  of t h e  a i r p l a n e .  I n  n o r m a l  c i r c u m s t a n c e s ,  t h e  

h a v e  b e e n  s u f f i c i e n t  t o  overcome h i s  p h y s i c a l  d i s a b i l i t y  of one  
e y e .  However,  f l y i n g  w i t h  a c o l d ,  u s i n g  m e d i c a t i o n  w h i l e  f l y i n g ,  
and  f l y i n g  t h e  a i r p l a n e  w e l l  a f t  of i t s  c .g .  limit, i l l u s t r a t e s  
p o o r  judgmefi t  a n d / o r  o v e r c o n f i d e n c e  i n  h i s  a b i i i t i e s .  T h e  Board 
c o n c l u d e s  t h a t  t h e s e  f a c t o r s ,  c o m b i r e d ,  may h a v e  l e d  t o  s p a t i a l  
d i s o r i e n t a t i o n  and  l o s s  of c o n t r o l  i n  i n s t r u m e n t  m e t e o r o l o g i c a l  
c o n d i t i o n s .  

The a t t a c h e d  Brief  of A c c i d e n t  c o n t a i n s  t h e  S a f e t y  
B o a r d ' s  c o n c l u s i o n s ,  f i n d i n g s  of  p r o 4 a b l e  c a u s e ,  and  r e l a t e d  
f a c t o r s .  

BY THE NATIONAL TRANSPORTATION S A P W  BOARD 

/S/ 3141 BURNETT 
Chairman 

I S /  G. H. PATRICK BURSLEY 
Iilember 

Sovember 15, 1985 
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The National Transportation S a f e t y  board determines that the ProhahlP Cause(s) o f  thrs accldent 
i a / srr  findind(s) 4 r S t U  

F a c t o r t s )  r ~ l a t l n s  Lo this accident i r l a r e  fbndind(s) 1 

. .  
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- S! Knots of calihratcd airspccd. 



D Examination of the CVR indicated that the first officer f l e w  the eirplane cavirtg the 
b e n t ,  approach, and circle m m u c i e r  and tiwt the captain took control of  the airplane 
shwt ly  after announcing the missed approach. Since there was no requirement for '& 

Rura l  st& warning device when the L-188 was certificated, none was instalied. E O W q W ,  , ' 

the air?- had at the time of certification, suffieim-t aerodynamic and mechanical 
control buffet  to warn of en impending stall, and it was evident from the CVE transctipt 
that t!e fmt off icer  was wen  aware of the impendirg and actual stall o f  the airplane- 

The CVR clearly showed that the first o f f i e  aIS0 was selectkg the radio 
fr?quencies even though the captain was talking on the radios. The f k s t  officer's errcKia 
configurirg the communicatiom radio may have distracted the flightcrew and may have 
contributed to their lack of  awareness of the ac tua l  position of the airplane whSe in 
instrument mttcorologiea1 conditions (MC) during the f ^ i  portion of tk approadt "%e 
fightcrew's indecisiveness in determining the exact altitude for :he circling maneuver and 
their failure to use all of  the navigational aids available to identify thcir position &tivC 
to the Downtown Airport probably contributed to the f i i  officer's loss of awareness of 
the  emct airplane position and resulted in the airplane mveIing farther to the northwes? 
than was necessary to maneuver fo r  the approadr. This factor resulted in the incm&ng 
concern of the captain with regard to altitude and position as evidenced by several t- 
comments made &rbg the citciing .amer. Finally, the captain made the decmon to 
declare a missed approach, and the first officer responded by turning to a heading of 360 
degrees The lack of  posi'ion awareness led to a radical chb-tu-aItirx!e vvhen the.fEgbt 

obstacle that was critied to the airplane's -.tion. The nearest obstacie, and most Weiy 
engineer caned their attention to an obstacle directly ahead- ActiiaIly, t he re  was no 

piant whkh  was about 700 f e e t  below the flight's circling altitufie of  1,800 feet. 
the one cailed out by ths flight engineer, was t h e  lighted smokestack at the public unity 

- _  

The Safety Board's investigation determined x h a t  the flightcrew misinterprercd thc 
approech chart and did not execute  the approach correctly, whieh resulted in the 
requirement to maneuver in ordcr to return for a second approach. Drrring the Circling 
maneuver, the flightcrew became ctisoriented and unsure of t k i r  exact positbn, whi& 

and a f t e r  seeing indications of obstacles ahead, the ffigfiterew overreacted to the 
resulted in the decision to execute a missed approach. Upon declaring a missed approectl 

situation and performed a maneuver which r e d r e d  in an aerodynamic stall from which 
they were unable to recover. 

It ij evident that crew coordination was poor during the fm segments of  the f&@t 

afso was mtroliiiing the radio frequencies. Poor coordination is ais0 evidenced by the 
The Safety Board could not determine why the first  officer, who was flying the airpIane, 

failure of the captain to cheek the first  officer's approach briefing and note the distance 
error. The information required to make a proper approach was addressed a&equateIy in 
TPrs Operations Manual -  The captain's subsequect concen, as expressed to tk first 
officer, during the final v e n t s  of the f l i t  only exacerbated a tense cockpit 
environment. The lack of any prebriefed missed approach procedure added to an already 
difficult situation during the circle maneuver in the terminal area, a situation which 
demanded attentive flying aeronauricaI skim and coordination from the crew. 

There had been no operationai base inspections of TPI by the FederaI Aviation 
Administration (FAA) in viami,  Florida, Sin- the airplane had been placed into senrice in 
Novcmbcr 1984. AIthwgh the Sefety Board believes that the flightcrew was qualified and 
had sufficient experience to conduct the flight safely, the recordkeeping inadequacies 
(lack of documentation of proficiency chcCks) noted by t h e  Safety Board during Etre ~ ' 

investigation arc indicative of inadequate routine FAA surveillance. These fac tors  e 
being evaluated as part of the Bosrd's Ongoing safe ty  study of FAA survexWce of air 
carr ier  operators. 

, .  , .  
, .. . .  
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PATRICIA h GOLRXAN 
Vice CMairma? 

G. K. PATRICK BURSLEY 
M e m k  
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