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ESCAMBIA BAY 

PENSAWLA, FLORIDA 
MAY 8, 1978 

SYNOPSIS 

About 2120 c.d.t.. Hay 8, 1978. National Ni lines Flight 193, 
a Boeing 727-235, crashed into kscknbia Bay while executing a ~"rveillance 
radar approach to runway 25 at Pensacola Regional Airport. The aircraft 
crashed about 3 m i  from the east end of runway 25 and came to rest in 
about 12 it of water. There were 52 passengers and a crew of 6 on 
board; 3 iiassengers were drowned. 

The reported surface weather at Pensacola was, measured 
ceiling--400 ft overcast; surface visibility--6 m i  in fog and haze; 
surface wind--190' at 7 kn. 

The National Transportation Safety Board determines that the probable 
cause of this accident was the flightcrew's uaprofessionally conducted 
nonprecisj.on instrument approach. in that the captain and the crew failed 
to monitor the descent rate and altitude, and the first officer failed to 
provide the captain with required altitude and approach performance callouts. 
The crew failed to check and utilize all inscruoents available for altitude 
awareness, turned off the ground proximity warning system, and failed to 
configure the aircraft properly and in a timely moaner for the approach. 

Contributing to the accident was the radar controller's failure to 
provide advance notice of the start-descent point which accelerated the 
pace of the crew's cockpit activities after the passage of the final 
approach fix. 



1. FACTUAL IllFOiaiATION 

1.1 Bi t to ry  of t he  Fl ight  

On (by 8, 1978. N a t l o d  Airl ines,  lac.. F l ight  193 operated 
aa  a scheduled passenger f l i g h t  between Hiani and Pensacola, Florida, 
with en rou te  s tops  a t  Melbourne and Tampa, Florida, New Orleans. 
Louiaiaoa, and Mobile. Alabama. 

About 2102 c.d.t. National 193 departed Mobile on an IFR 
f l i g h t  plan t o  Pensacola; there  were 52 passengers and a crew of 6 on 
board. The f l i g h t ' n  c ru is ing  a l t i t u d e  was 7,000 f t  21, and the captain 
was f l y ing  the  a i r c r a f t .  A t  2109:20, National 193 established radio 
communications with the Pensacola radar cont ro l le r ,  who to ld  t he  f l i gh t -  
crew tha t  they would be vectored f o r  an a i rpo r t  surveil lance radar (ASR) 
approach t o  "runway two f ive ,  vind one nine zero a t  e ight ,a l t imeter  tw 
n ine r  niner four  (29.94 inHg)." A t  2109:33. a t  the f l i gh t c rev ' s  request, 
the radar cont ro l le r  reataced the  type of approach and added, "Pensacola 
weather, measured ce i l i ng  four hundred overcast, v i s i b i l i t y  four (mi), 
fog. haze." The f l ightcrew acknowledged rece ip t  of the transmiasion. 

Short ly thereaf te r  t he  f l i gh t c rev  asked the  radar cont ro l le r  
i f  t he  ILS t o  runway 16 was i n  use and was to ld  t h a t  i t  had been out of 
serv ice  f o r  severa l  months because of construction on r u n n y  16. 

A t  t h i s  point. National 193 was being vectored fo r  the approach 
behind another Booing 727, Eastern Fl ight  117; a t  2111:14, the radar 
cont ro l le r  transmitted, "Eastern one seventeen, Nationt.1 one ninety-three, 
published minimum descent a l t i t u d e  (KM) four e ight  zero (680 f t )  , 
o i l s ed  approach point  ( i s  the)  runway threshold." Eastern 117 acknowledged 
t h e  message; National 193 d id  not. The cockpit voice recorder (CVR) 
t r ansc r ip t  showed tha t  Flight  193's f l ightcrew was reviewing the ASK 
approach t o  runvay 25 when the  message was broadcast. The t ranscr ip t  
disclosed tha t  the f i r s t  o f f i c e r  briefed the captain correc t ly  on the 
approach minimums and the missed approach procedure and t ha t  the captain 
ackawledged t h e  briefing.  

At 2113:39, t h e  radar cont ro l le r  to ld  National 193 tha t  it was 
11 nml northweat of t he  a i r p o r t  and cleared i t  t o  descend and maintain 
1.700 f t ;  t h e  f l i g h t  acknwlsdgrd the  clearance. The cont ro l le r  then 
to ld  them t h a t  a "Twin Beech" on an ASK approach, "broke out a t  four 
hundred and f i f t y  f e e t  indicated." Flight  193 -red "Thank you." 
The first o f f i c e r  maid tha t  480 f t n s  the MDA, and tha t  450 f t  was 
" i l l e g a l  f o r  t ha t  runway." 

I /  A l l  times herein a r e  cent ra l  daylight ,  baaed on t he  24-hour clock. - 
7./ Al l  a l t i t u d e s  herein a r e  mean se* level  unless othervlae specified. - 



A t  2116:57 the f i r s t  o f f i c e r  sa id  t ha t  the a i r c r a f t  was 
descending through 2,600 f t "for  seventeen hundred (f t )  ;" a t  2115:07, 
t he  f l i g h t  was vectored t o  110'; and shor t ly  thereaf te r  the captain 
began t o  canfigure t he  a i r c r a f t  f o r  t he  approach. The descent and in- 
range checkl i s t s  had beencompleted, and the f l ightcrew began i ts  
before-landing initial checkl i s t .  

It 2117:05, the cont ro l le r  told the f l i g h t  tha t  It was 6 ami 
nor theas tmf  the  a i r p o r t  and, a t  2117:39, turned It t o  a heading of 
160". A t  2118:25, National 193 was vectored t o  a heading of 220'. A t  
2118:31, the captain cal led fo r  15' f l aps ,  and 5 aec l a t e r ,  the f l i g h t  
engineer sa id  t h a t  the before-landing i n i t i a l  checklist  was complete. 

It 2119:01, Nations! 193 received and acknowledged clearance 
t o  descend t o  1.500 f t .  A t  2119:20. t he  radar cont ro l le r  told National 
193 t h a t  it was " f ive  and one-half miles from runway-continue t o  your 
minimum descent a l t i tude ."  The f l i g h t  acknowledged the clearance, and st 
2119:29 the  f l aps  were extended t o  25'. A t  2119:37, the cont ro l le r  
turned the f l i g h t  t o  250". and the f l i g h t  acknovledged the t ranmiss lon .  

A t  2119:5i, the radar cont ro l le r  to ld  National 193 that  it was 
6 mi from the  runway and t h a t  Eastern 117 had executed a missed approach 
The f l i g h t  rep l ied ,  "Thank you." 

A t  2119:56, the landing sea r  warning horn sounded, and 4 fee  
l a t e r ,  as the a i r c r a f t  r o l l ed  out on the f i n a l  approach heading, the 
captain ca l led  f o r  t he  landing gear and the  landing f i n a l  checkl i s t .  

At 2120:ll. i n  reaponae t o  the f l i g h t  engineer's checklist  
challenge "Landing gear and lever," t he  f i r s t  o f f i c e r  responded, "Down, 
three  green." The f l i g h t  engineer s t a t ed ,  "Standing by on the f i n a l  
flaps." These remarks coincided with a transmlusion from the radar 
con t ro l l e r  t h a t  t he  f l i g h t  was on courue and 3 112 nmi from the runway. 

At 2120:15, the ground proximity warning symtem (CPUS) vhooper 
sounded, mud the  "Pull up, p u l l  up" voice vaming begin. The GPVS 
warning continued u n t i l  2120:24. During t h i s  9-aec period only two 
rcoarkf appeared on the  C7R t r i r c r i p t - - a t  2120:19, the captain m i d  
'Did you (:get) your thing", and at 2120:21, t he  f i r s t  o f f i ce r  m i d ,  
"Descent ' r a t e ' s  keeping it up." 

The f l i g h t  engineer s t a t s d  t h a t  he act ivated the Inh ib i t  
Â¥witc of t he  GFWS and t h a t  be dill this la respome t o  what he believed 
v s  the u i p u l n ' s  comiml t o  turn t he  Ã§yte off .  

At 2120:31. t he  f i r s t  o f f i c e r  m i d ,  "... ='re down t o  f i f t y  
faet." Tim seconds lmter. the a i r c r a f t  h i t  t h e  vater .  



The a i r c r a f t  crawhed during the hours of darkneoo In Eacambia 
lay,  about 3 not from the  east end of runway 25 of the Penucola  Regional 
Airport. The coordinates of the accident s i t e  were 30. 29' 8" N, 87" 7' 3" W. 

1.2 In ju r i e s  t o  Perwons 

In ju r i e s  Crew - Passengers - Others 

Fa t a l  0 
Serious 2 
Minor/None 4 

1.3 Daaaae t o  Aircraf t  

The a i r c r a f t  was damaged subs tant ia l ly .  

1.4 Other Damage 

None 

1.5 Personnel Information 

The six crewmembers on National 193 were qual i f ied  and ce r t i -  
f i ca t ed  fo r  the f l i g h t  and had received the t ra in ing  required by current  
regulations. (See Appendix B.) 

The fl ightcrew had been of f  duty f o r  more than 24 h r s  before 
report ing fo r  t h i s  f l i gh t .  On Hay 8, they had flown 3 hrs 2 min and had 
been on duty about 6 h r s  when the  a i r c r a f t  crashed. 

1.6 Aircraf t  Information 

N4744. a Boeing 727-235, was ce r t i f i ca t ed ,  maintained, and 
equipped i n  accordance with current  regulat ions and procedures. (See 
Appendix C.) The f l i g h t  log  contained no outstanding discrepancies. 

The a i r c r a f t ' s  Maintenance Analysis Book a t  the company's 
Himi. Florid*. maintenance base contained two maintenance a l e r t  cards 
concerning the engines. One card, dated Hay 7, 1978, s ta ted  tha t  the 
No. 1 engine was "hard t o  get  out of rev (reverse)...." The other card, 
dated Hay 8, 1978, s ta ted  t h a t  the f l i g h t  engineer had reported tha t  all 
three  engines were slow "to spool up." 

The a i r c r a f t  weight and balance aheet fo r  departure from 
Mobile ahowed thÃˆ the a i r c r a f t  had 23.506 Ibs  of j e t  f ue l  aboard a t  
t ha t  time. The estimated landing weight a t  Pensacola was about 
131,000 Iba. Based on tha t  weight and the surface winds a t  the a i rpo r t ,  
t h e  corrected Vref speed f o r  the approach was 124 kn indicated (KIAS). 



1.7 g c e o r o l o ~ i c a l  Information 

This accident occurred under an overcast sky. The 2200 National 
Weather Service (NWS) surface  analys is  showed a s ta t ionary  f ron t  through 
southeastern Arkansas and cen t r a l  Florida. 

The surface weather observations f o r  the Paenco la  Regional 
Airport  were, i n  pa r t ,  a s  followa: 

2054, record special :  Measured ceiling-400 f t  overcast, - 
surface v i s i b i l i t y - 4  Biles.  fog, haze. temperature-76' F., 
dewpoinc-73' F., surface wind-190' a t  7 kns, al t imeter  
setting--29.92 I*. 

2110, special :  Measured ceiling-300 f t  overcast, aurface 
v is ib i l i ty-3  miles, cover v is ib i l i ty-3  miles, surface vind- 
220" a t  7 kns, a l t imeter  setting--29.91 InHg., v i s i b i l i t y  
lover northwest, a i r c r a f t  mishap. 

The f l i g h t c r , ~  was provided the 2054 Penaacola observation before 
leaving Mobile. 

Ths captain of Eastern 117, which had missed an ASR Approach 
t o  runway 25, sa id  t ha t  h i s  f i r s t  o f f i c e r  was at the controls  and "at  
MDA, about wue mile from the threshold,  l i g h t s  Here sighted forvard and 
l e f t  of the a i r c r a f t ;  then some runway l i g h t a  caoe in to  view forward and 
a l i t t l e  r ight ."  He to ld  the f i r s t  o f f i c e r  t o  remain a t  the MDA. Be 
then l o s t  a l l  ground contact, ca l led  fo r  t he  missed approach, and sa id  
t h a t  the l i g h t s  a t  the approach end of t he  runway ume  In to  view "just .  
under t he  nose of the a i r c r a f t  a f t e r  we s t a r t ed  the a i r e d  approach." , 

1 .8  - Aids t o  Navigation 

The ILS was not i n  serv ice  became runway 16/34 was closed f o r  
construction. The Brent LOM, l o u t e d  4.4 not northwest of runway 16. 
and the Pickens nondirectional rad io  beacon, located 2.5 ml wutheas t  
of  the f i e l d ,  were In service. The FAA lull Issued t h i s  information in s 
Notice t o  Alroen (NOTAM) on January 6, 1978. 

The radar i n  use st Penmacola n s  an ASR-8. BI-5 with ASH4 
indica tors .  The systrm does not provide a l t i t u d e  readout data t o  the 
cont ro l le r .  FAA inspection personnel c e r t i f i e d  t ha t  the radar witem 
components were operat ing within prescribed parmeters .  The W t r m  la 
capable of providing ASH approaches t o  dl runways. 

The mintornu f a r  an ASK approach t o  runway 25 a r e  u f o l l m :  
MDA 480 f t  (369 f t  above ground l e v e l  (a.g.1.)) and 1 Bile v i s i b i l i t y .  
The missed approach procedure calls fo r  a "cllub t o  1.500 f t  on n m n y  
heading within 15  UK." However, the P e ~ ' a c o 1 a  spproich control  i ~ u e d  
t h e  following missed approach clearance t o  National 193: "Fly runway 
heading, climb, and maintain two thouund ( f t )  ." 



1.9 coiaounications 

There were no h o w a  coiammications malfunctions. 

1.10 Aerodrome Inf o m a t  ion 

Pensacoh Regional Airport, elevation 121 f t .  is located 3 m i  
northeast  of the c i t y  of Pensacola. A t  the time of the accident runway 
7/25 was t h e  only usable runway. 

Becaiiae of construction, runway 16/34 and its associated 
navaids and f a c i l i t i e s  were out of service. All  da t a  concerning t h i s  
i t u a t i o n  were published i n  a NOTAM dated January 6,  1978. On 
January 10. 1978, National Air l ines  issued NAL Flight  Operations General 
Memorandum No 1-78 t o  a l l  p i l o t s .  The bu l l e t i n  s t a t ed  in  pa r t :  

"I. PNS RUNWAY CLOSURE 16/34 

"Effective January 9, 1978, Runway 16/34 was scheduled t o  be 
closed f o r  rebuilding of t he  runway. It w i l l  remain closed 
f o r  an estimated 85 days. Check NOTAU f o r  ac tua l  closure. 

"Runway 7/25 w i l l  be the only runway usable during the closure 
of 16/34. The only approvedinstrument approach i o  Runway 
7/25 is a 'WAR-1' (page 18-7 JEPCO). 

"ALL NAVAIDS on Runway 16/34 wi l l  be shut down with the 
exception of the Pickens loca tor  and the Brent LOM. There is 
no VASI on Runway 25. Hopefully a VASI system w i l l  be i n s t a l l ed  - 
on Runway 7 on o r  about February 15, 1978. Note carefu l ly  the 
obstructions on the approaches t o  e i t h e r  runway." 

The capta in  had a copy of t h i s  meoorandum in  h i s  f l i g h t  bag; the f i r s t  
o f f i ce r  did not. 

Runway 7/25 is asphalt  surfaced, and is 6,001 f t  long and 150 f t  
wide. The runway hag medium in t ens i ty  runway l i gh t s ,  but has neither  an 
app roach l igh t  system nor runway end iden t i f i e r  l i g h t s  (REIL). A 
vicual  approach slope indicator  (VASI) l i g h t  system serving runway 25 
was comissioned on March 16, 1978, and a l oca l  NOTAM was isnued on the 
finme dace announcing che a v a i l a b i l i t y  of the system. 

The company publishes a d a i l y  NOTAM auooary which 18 posted on 
a b u l l e t i n  board a t  crew scheduling. All  f l i g h t  personnel a r e  required 
t o  read and fami l ia r ize  t h e m a e l v  with the information on t h i s  board. 
The May 8, 1978, summary included information about closed runway 16/34 
a t  Pensacola; however. i t  did not include the infomat ion  tha t  the U S  
was out of serv ice  o r  t ha t  t he  VASI was avai lab le  on runway 25. 



The captain t e s t i f i e d  t ha t  he reviewed the summary. Be said 
t h a t  he knew m v a y  16/34 was closed, but t ha t  he had forgotten it. He 
d i d  not  know t h a t  the runway 25 VASI was operational. The f i r s t  o f f i ce r  
s t a t ed  that he waa not aware tha t  the VASI was available;  he knew 16/34 
was closed but had forgotten i t ,  and therefore,  he anticipated tha t  the 
ILS would be available.  

1.11 Fliehc Recorders 

N'i744 was equipped with a Sundstrand Data Control model F-542 
f l i g h t  da ta  recorder (FDR), s e r i a l  No. 1044. The recorder showed no 
outward evidence of damage. The f o i l  recording medium was not damaged; 
a l l  parameter and binary t races  were present and ac t ive  with no evidence 
of recorder malfunction o r  recording abnormalities. A readout was made 
of the f i n a l  7 min 22 sec  of the recorded t r aces  beginning st a point 
35 sec  before t he  s t a r t  of descent from 7,000 f t .  (See Appendix 0.) 

N4744 was equipped with a Sundstrand CVR. s e r i a l  no. 2116. 
The recorder was removed from the  a i r c r a f t  and brought t o  the Safety 
Board's CVR laboratory where t he  l a s t  10 minutes of the recorder tape 
were transcribed. The qual i ty  of  the recording was excellent .  

A p lo t  of N4744's f l i gh tpa th  from about 7 sec before the 
f l i g h t  wae :leared t o  descend from 1,700 f t  (2119:OO) t o  the sound of 
impact on the CVR t r ansc r ip t  (2120:33) was derived by in tegra t ing  
per t inent  CUR data with the FDR's a l t i t u d e  t race .  (See Appendix E. )  

Examination of t h i s  p lo t  disclosed tha t  the a l t i t u d e  a l e r t  
sounded 4 times during the d e s c e n t ~ a t  1,700 f t  (2119:06), a t  1,700 f t  
(2119:10), a t  1.300 f t  (2119:45), and a t  700 f t  (2120:08). 

The descent r a t e  was l e s s  than 1.000 fpm u n t i l  the a i r c r a f t  
descended through 1,300 f t .  The descent r a t e  then increased t o  about 
1.500 fpm. A t  500 f t  the r a t e  increased t o  2,000 fpm, and a t  300 f t  the 
r a t e  began t o  decrease again t o  about 1,250 fpm. I t  remained a t  t h a t  
value over the l a s t  100 f t  of t he  dettcent. 

The CPUS activated about 500 f t  (2020:151-almost coincident 
wi th  t he  maximum descent rate-and ceased about 250 f t  (2020:24). 

During the d o c e n t  from 1,700 f t .  t he  FOR readout ahowed tha t  
t h e  indicated airmpeed wan maintained b e m e n  150 and 160 KIAS u n t i l  the 
a i r c r a f t  r u c h e d  600 f t ;  a t  600 f t  i t  mtarted t o  decrease. When the  
recording t races  terml-Mted, the airspeed wan 138 KIAS. 

A. p lo t  of N4744's probable ground t rack  was derived by lute 
gra t ing  per t inent  data from the a i r c r a f t ' s  FOR and CVR, and from t h e  
radar D-log p l o t  from the JacTcflonville Air Route Traffic  Control Center 
(ASTCC). (See Appendix F.) 



1.12 Wreckaue and Impact Information 

The a i r c r a f t  s t ruck  the bay with i ts  landing gear down and i ts 
f l a p s  exceeded t o  25'; it came t o  r e s t  In about 12 f t  of v e e r .  Although 
the  a i r c r a f t  was damaged extensively by impact, t he  wings and empemuge 
d id  not separate from the fuselage. The underside of the fuselage was 
buckled, compressed, and crushed. 

The keel  beam s t ruc ture  i n  che area of fuselsge s t a t i on  (FS) 
740 was displaced upward about 30 in., and the associated s t ruc ture  on 
each s ide  of the beam waa compressed upward. 

The No. 2 engine assembly had separated from the a i r c r a f t ,  but 
its a i r  duct remained i n  i t s  normal position. The underaidem of the 
Nos. 1 and 3 engine nace l le  s t ruc tu re s  vere crushed fo r  t h e i r  e n t i r e  
length. 

The underside of the fuselage from FS 950E a f t .  including the 
two a f t  cargo doors and the a f t  a i r s t a i r ,  had separated from the a i r c r a f t .  
The nose and main landing gears separated from the a i r c r a f t  during 
impact. 

The s e t t i n g s  of cockpit instruments were documented before 
t he  a i r c r a f t  was removed from the bay; the cockpit was p a r t i a l l y  f i l l e d  
with water. The following per t inent  readings, s e t t i ngs  and switch and 
control  pos i t ions  were noted: 

Alt i tude alerter-2,000 f t ,  barometer 29.94 in. 

Captain's Instrument Panel 

Radio altimeter--MBA bug-380 f t ,  indicated al t i tude-0 
Barometric altimeter-Altimeter setting-29.94 in. MDA bug- 

480 f t .  indicated altitude-minus 920 f t  
Airspeed i n d i c a t o r ~ ~ u t s i d e  bugs-124 toi and 145 to. Inside 

bug-138 tat 
S t a t i c  nource--No& 
Fl ight  director-Heading node 

F i r s t  Officer 's  Instrument Panel 

Radio altimeter--MBA bug 375 f t ,  indicator  - no se t t i ng ,  
pointer was out of view 

Barometric altimeter-Altimeter setting-29.94 In; MDA 
bug-480 f t .  indicated altitude-315 f t  

Airspeed indicator--Outside bugs-124 to and 143 kn. Inside 
bug-138 kn 

S t a t i c  sourceÃ‘Norma 
Fl ight  director-Heading node 



Center Console - 
Engine f i r e  switches--All pulled 
Landing gear lever-Down 
Speed brake lever-Down and i n  de tent  
F l ight  directors--Both heading mode 
Flap handle--25' detent  
S t ab i l i ze r  trim indicator-4' a i r c r a f t  noseup 

=Flight RIuineer's Panel 

E lec t r i ca l  panel--Normal configurat ion 
Essential power selector-No. 3 generator 

Lover F l ight  Engineer's Panel - 
GPWS i nh ib i t  switch--Guarded and armed - safety v i r e  broken 
GPWS c i r c u i t  breakers--Both i n  
Al t i tude  a l e r t e r  c i r c u i t  breaker--In 

Several components were removed from the a i r c r a f t  a t  Pensacola, 
and transported t o  Miami, Florida. On May 31, 1978, they were examined 
a t  National Air l ines '  and Barfield Instrument Corporation's f a c i l i t i e s ,  
Theme components were: The p i l o t ' s  and f i r s t  o f f i c e r ' s  a l t imeters ,  
rad io  a l t imeters ,  end radio  a l t imeter  t ransmitters/receivers;  t he  No. 1 
air da ta  computer; t he  a l t i t u d e  a l e r t  cont ro l le r  and computer; and the 
GPWS warning box. Except f o r  the two radio  altlffleter/tranaTnitters/receivers 
which could not he functionally tes ted  because of i n t e rna l  contamination, 
t he  functional  t e s t i n g  did not d isc lose  any evidence of prelmpact 
malf unc t ions.  

When tes ted ,  t he  MDA l i g h t s  i n  t he  radio a l t imeters  operated 
normally. The l i g h t  bulbs from the MDA annunciator were removed from 
the p i l o t ' s  and f i r s t  o f f i c e r ' s  f l i g h t  d i r ec to r  indica tors  and examined 
a t  t he  S s f e t y k a r d ' n  f a c i l i t i e s  i n  Ua~hington. D.C. There was aome 
d i s t o r t i o n  of the bulb filaments, but a poait lve conclusion as t o  
whether the bulbs were illuminated a t  Impact could not be reached. 

1.13 - Hedicftl and Patholoaical I n f o n u t i o n  

Poat-n~ortcm examination of the three d u d  passengers dieclosed 
t h a t  i n  each cane the  cause of death vaa drovning. None of t he  bodies 
had sumtained traumatic injuries. A u l y s e s  of blood m d  t iasue  umples  
taken from the  three  vict ims Mere negative f o r  carbon monoxide. f o r  
basic,  ac id ic ,  and neu t r a l  drugs. and fo r  e thy l  alcohol. 

Two piisseagerm in the coach ~ e c t i o n  sod two aft f l i g h t  a t t endmta  
suffered serioun impact in jur ies .  The two puseoxerm Buffered lover 
back f rac tures ;  one f l i g h t  s t t e n d u t  received atdoalml In jur ies ;  and 



the o ther  at tendant  received a concussion and a separated shoulder. The 
other seven in ju r i e s  were c l a s s i f i ed  serious,  because they were hospitalized 
fo r  more than 48 houra. 

The remaining 44 passengers and crewmembers e i t he r  were not 
injured o r  suffered minor aprains,  lacera t ions ,  contusions, and skin 
i r r i t a t i o n s  from exposure t o  fue l  i n  t he  water. 

1.14 F i r e  - 
There was no evidence of f i r e .  

1.15 Survival Aspects 

The a i r c r a f t  s t ruck  the water about 200 t o  300 yds from a 
barge. The tw-man crew sa id  t ha t  the a i r c r a f t  entered the water "l ike 
a seaplane landing" and stopped within about "one a i r c r a f t  length 
(150 f t ) . "  The water temperature was moderate, and the wind, wave, and 
current  act ion was minha l .  

The f l i g h t  at tendants and passengers were not warned before 
impact. The passengers were seated with s ea tbe l t s  fastened, seatbacks 
upright ,  and t rays  stowed. Most passengers reported tha t  they had been 
thrown forward o r  downward, o r  both; many sa id  tha t  they had struck the 
seatback in front  of them; and severa l  s t a t ed  tha t  t h e i r  eyeglasses 
were not dislodged by the Impact forces. Several passengers compared 
the Impact forces  t o  a "regular hard landing." 

Except f o r  damage t o  the a f t  port ion of the fuselage, the 
cockpit f l i g h t  deck and passengers compartment and i ts  furnishings were 
la rge ly  i n t ac t .  

The cockpit en t ry  door separated inward but did not impede 
egress t o  t he  cabin. The l e f t  forward c lo thes  c lose t  In thepassenger  
cabin became dislodged, sh i f t ed  forward, and. according t o  the crew. 
delayed the  opening of t he  forward passenger door. A f loor  access panel 
(about 33 in by 15 in )  in the  f i r s t - c l a s s  cabin a i s l e  between the 
forward passenger and galley door came loose on Impact. The forward 
f l i g h t  at tendant  and the f i r s t  o f f i ce r  f e l l  i n to  t h i s  hole while helping 
passengers out of the a i r c r a f t .  

A l l  gal leys remained secured. Except f o r  several l i g h n e l g h t  
t r im panels and a ce i l i ng  panel i n  the rear of the cabin. all overhead 
storage racks and ce i l i ng  panels remained secured. 

The only passenger meat damage was at rows 26, 27, and 28 
where the s e a t s  and s e a t  r o w  had e i t h e r  canted, pivoted, o r  separated. 
No sea tbe l t  f a i l u r e s  were noted. Only three  persons vere known t o  have 
been seated i n  these rows-a passenger i n  seat 26D received a serious 
lower back f rac ture ;  a p a ~ e n g e r  i n  seat 26E received only minor i n j u r i n ,  
and a f l i g h t  attendant in s e a t  27D suffered ser ious  abdominal in jur ies .  



The cabin f loor  a f t  of row 26 and t o  the r i gh t  of the a f t  
ga l ley  was e i t he r  destroyed o r  missing. The a f t  entry door on the  r ea r  
pressure  bulkhead was off  i t s  hinges and damaged extensively, and the  
unoccupied f l i g h t  a t tendant ' s  jumpseat counted on t h i s  door was damaged 
badly. 

The a i r c r a f t  was not equipped with, nor was it required t o  be 
equipped with, l i f e r a f t a  and approved f lotat ion-type sea t  cushions. 
Twenty-four passengers and the crew believed tha t  the seat cushions were 
f l o t a t i o n  devices. fourteen passengers t r i e d  t o  use them fo r  f l o t a t i on ,  
and severa l  survivors indicated tha t  t he  cushions.came apar t  and were 
not buoyant. 

Since, by regulation, the Mobile t o  Penencola port ion of the 
f l i g h t  was na t  an extended overwater f l i g h t ,  the passenger br ie f ing  did 
not include the loca t ion  and use of water survival  equipment. Therefore. 
many passengers were not aware of t he  location of the l i f e  ves ts ,  how t o  
don them, hod t o  use then. and the location and use of the l i f e  ves t ' s  
emergency l i g h t s .  Those passengers vho knew o r  were to ld  tha t  the l i f e  
ves t s  were stowed i n  compartments beneath the s ea t s  had d i f f i c u l t y  
ext rac t ing  them. Rising water In the  cabin compounded the problems of 
loca t ing  and removing the ves ts  from the underseat compartments. 

The a i r c r a f t ' s  emergency l i g h t s  operated immediately a f t e r  
Impact, and it least one uni t  was removed and used a s  a f l a sh l igh t .  In 
addit ion,  t he  senior f l i g h t  at tendant  used the portable emergency 
megaphone t o  d i r e c t  t he  passenger evacuation. 

The a i r c r a f t  began t o  f i l l  with water Immediately a f t e r  
impact. Water and fuel-frum e i t h e r  ruptured f u e l  l i n e s  o r  tanks-- 
entered the  cabin through the damaged a f t e r  sec t ions  of the fuselage,  
and the a i r c r a f t  began t o  s ink  t a i l  f i r s t .  By the time the f l ightcrew 
exi ted  the cockpit t he  water i n  the forward cabin was about 1 f t  deep 
and r i s ing .  

N474i was equippedwith four  door-mounted i n f l a t a b l e  emergency 
evacuation s l i des ,  however, only one-the a f t  emergency door s l i d e a s  
Â¥utOmaticall inf la table .  None of these s l i d e s  were inf la ted .  

The crew opened the forward passenger and ga l ley  doorn. The 
evacuJtion s l i d e  pick on the forward door ms p a r t i a l l y  submerged and 
t h e  c r m e a b e r a  could not f ind  the i n f l a t i on  handle. However, because 
of t he  debr is  and the  hole in the  aisle, t h i s  door was not used during 
t h e  initidl s tages  of the evacuation. When the  f l i g h t  engineer opened 
the forward ga l ley  door, i ts evacuation s l i d e  pack was p a r t i a l l y  submerged. 
The ensineer MW tk barge approaching and elected not t o  t r y  t o  find 
t h e  i n f l a t i o n  handle and i n f l a t e  the s l i de .  Rather, he returned t o  t he  
cabin t o  expedite passenger evacuation. 



The a f t  emergency door was opened p a r t i a l l y  by a passenger who 
muuged t o  e x i t  through tha t  door; however, he did not open It wide 
enough t o  i n i t i a t e  the s l i d e ' s  automatic i n f l a t i o n  sequence. The l e f t  
forward and r i g h t  forward a f t  overving e x i t s  were opened by passengers. 
About 33 of the 52 passengers l e f t  through the 3 overwing ex i t s ,  13 used 
the forward galley door, and 1 used the a f t  emergency door. 

During and a f t e r  the passenger evacuation, crewmeabera entered 
and traversed the  coach cabin-somethe8 swimming underwater-to Insure 
that the passengers were out of the a i r c r a f t  and t o  obtain l i f e  ves t s  
f o r  those passengers who had l e f t  the cabin without them. The crewmembers 
l a t e r  swam out t o  d i s t r i bu t e  ves t s  and t o  assist the passengers. 

Several able-bodied passengers helped other passengers t o  
leave the  a i r c r a f t ,  t o  obtain and don l i f e  ves ts ,  or  t o  s tay  a f loa t  
awaiting rescue. 

The a i r c r a f t  sank t o  the bottom of the Bay with the top of the 
fuselage awash and the water i n  the forward cabin a t  about the leve l  of 
the forward galley counter. Once the captain determined the a i r c r a f t  
would not s ink f a r the r ,  he d i rec ted  some passengers t o  return t o  the 
cabin and placed the severely injured persons on top of the fuselage t o  
await rescue. 

The barge captain maneuvered h i s  vesse l  toward the l e f t  s ide  
of the fuselage and began picking up passengers. Most of the passengers 
were picked up by the  barge's crew within 30 min of impact. 

The bodies of the three  drowned passengers were found outside 
t he  cabin, two were near the a f t  fuselage. 

1.16 Tests  and Research 

A perfoxmance an8lysis  of N4744's f i n a l  2 min of f l i g h t  was 
conducted t o  determine a i r c r a f t  configuration, engine thrus t  leve ls ,  and 
p i tch  angles during the f i n a l  descent t o  Impact. 

The analys is  shoved tha t  the f l a a l  descent from 1,700 f t  was 
begun with the landing gear re t rac ted  and the f l aps  extended t o  15'. 
The descent was begun with a t h rus t  reduction t o  25 percent of takeoff 
ra ted  thrus t .  (All thrus t  s e t t i n g s  a r e  expressed a s  a percentage of 
takeoff ra ted  thrus t . )  Tventy-five percent m a  maintained u n t i l  about 
1.400 f t  when the f l aps  were extended t o  2Se. Over the next 21 sec of 
the descent, the thrust  was reduced, and it reached 12.5 percent at  
1,250 f t .  Thrust was maintained a t  12.5 percent fo r  about 8 t o  9 sec 
and then reduced t o  f l i x h t  idle.  ~t 940 f t ,  when the landing gear was 
extended, the thrus t  had been retarded to f l i g h t  id le .  and i t  remained 
a t  tha t  s e t t i n g  throughout the f i n a l  35 aec of the f l i gh t .  



The h i s to ry  of t he  a i r c r a f t  p i t ch  a t t i t udes  shoved tha t  the 
a i r c r a f t  descended from 1,700 f t  t o  1,500 f t  a t  a p i tch  a t t i t u d e  of 
about 3* noteup. Short ly a f t e r  leaving 1,500 f t  the f l aps  were extended 
t o  25'. and from Chat point  down t o  1,300 f t  the p i tch  a t t i t u d e  decreased 
t o  about 0". Between 1,300 f t  and about 1,250 f t  the a i r c r a f t ' i  nose 
was lowered t o  a p i t c h  a t t i t u d e  of about 3' noaedovn. and t h i s  a t t i t u d e  
was aainta:Lned from 1,250 f t  down t o  about 500 f t .  ~t 500 it, a loos t  
simultaneous with t he  GPUS warning, the p i tch  a t t i t u d e  decreamed t o  4' 
nomedown and remained there  u n t i l  about 2 sec before the G7WS warning 
stopped. A t  t h i s  time the  a i r c r a f t ' s  note was raised,  and over the l a s t  
10 sec of ,:he f l i g h t .  the p i tch  a t t i t u d e  was increased, reaching about 
0.5' noseu'a a t  Impact. The GPWS warning began about 18  see before 
impact and ended about 9 sec before impact. 

The airspeed remained f a i r l y  constant between I50 and 160 KIAS 
from the  a t a r t  of descent u n t i l  the landing gear was extended a t  156 
KIAS. Fro-n gear extension u n t i l  impact, the airspeed decreased a t  a 
f a i r l y  constant r a t e  and reached 137 KIAS a t  Impact. 

The a i r c r a f t ' s  descent recovery time and capabil i ty were 
computed using an en t ry  airspeed of 145 kns equivalent airspeed (KEAS) 
and descent r a t e s  of 1,600 fpm and 2.000 fpm. Thrust was not used t o  
i n i t i a t e  the go-around, and the load f ac to r  resul t ing  from the applied 
s t i c k  forces  during the  go-around ranged from 1.2 times the force of 
gravi ty  (1.2 G) t o  the onset of the st icluhaker a t  1.62 G. Timing was 
begun when column force  was f i r s t  applied and ended with a zero descent 
r a t e .  Al t i tude  l o s s  during the maneuver was a lso  measured. 

When s t i c k  forces  were applied and a load fac tor  of 1.62 G 
produced, l e v e l  f l i g h t  from both the 1,600 fpm and 2,000 fpm descent 
r a t e s  would have been a t ta ined  i n  about 4.2 sec; however, the a l t i t u d e  
losaes  would have been about 78 f t  and 86 f t .  respectively. At 1.2 G,  
l e v e l  f l ig;ht  would have been a t ta ined  i n  about 6.4 see; however, the 
a l t i t u d e  losses  would have been about 128 f t  and 158 f t ,  respectively.  

The performance parameters of o ther  a i r c r a f t  systems a l s o  were 
examined. Extension of t he  wing f l a p s  o r  landing gear, or  retarding 
engine th rus t  w i l l  cause the a i r c r a f t  t o  p i tch  down. The captain s a id  
he knew of t he t e  charac ter i s t ics .  Since the  r e c o v a d c d  procedures fo r  
f ly ing  the  a i r c r a f t  c a l l  for  the p i l o t  t o  trim out excessive s t i c k  
forces,  nnseup s t a b i l i z e r  t r im would be required t o  counteract t h e  
pi tching moments generated by these changes during the  descent. The 
l a s t  sounds of n t ab i l i ze r  trim ac tua t ion  were recorded a t  1,250 f t ,  o r  
about 16 nec a f t e r  t he  f h p e  Mere extended t o  25'. 

According t o  t he  oonufacturer, the wing t r a i l i n g  edge f l aps  
w i l l  move from 0" t o  4.5' i n  16 ee.c un) from 6.5' t o  30' In 8.6 see. 
The f l a p s  vlll extend from 15' t o  25' i n  3.4 aec. 



According t o  National N r l l n e s ,  the nicrosvltches which 
ac t iva t e  t he  landing gear wamlng horn a r e  positioned on the thrus t  
l eve r  races about 314 in. above the f l i g h t  i d l e  s top  o r  s l i gh t ly  Â¥bor 
t he  f l i g h t  i d l e  engine rpm (57 percent N2). Rfttardiug any one o r  a l l  
t h r e e  t h rus t  levers  t o  t h i s  point  on the race with the landing gear 
re t rac ted  w i l l  u u a e  the landing gear warning horn t o  sound. 

National N r l i n e s  a l s o  estimated t h a t  25 percent of takeoff 
ra ted  th rus t  corresponds t o  about 1.4 EPR; 12.5 percent correoponds t o  
about 1.2 EPR. 

1.17 Other Information 

1.17.1 ATC Procedures 

The prescribed ASR procedures f o r  t he  Pensscola Regional Air- 
por t  a r e  contained i n  FAA Form 8260-4, Radar-Standard Instrument Approach 
Procedure (SUP), dated October 20. 1977. The form contains the miniounis 
f o r  the approaches and s t a t e s  tha t  t he  f i n a l  approach f b e a  are 5 mi 
from the thresholds of a l l  runways, chat the minimum descent a l t i t u d e  a t  
t he  f i xes  is  1.500 f t ,  and tha t  the descent t o  t he  MDA begins a t  t he  
f i n a l  approach f i x  (FAT). 

Air t r a f f i c  cont ro l le rs  a r e  required t o  follow the procedures 
contained i n  Air Traf f ic  Control Handbook 7110.65A. The pert inent  
handbook procedures c i t ed  below a r e  based on the exis t ing  weather a t  
Pensacola a t  t he  time of the accident. 

The approach gate is  defined in  t he  ATC Handbook's P i l o t /  
Controller  Glossary a s  "The point  on the f i n a l  approach course which is 
1 mile from the f i n a l  approach f i x  on the s ide  away from the a i rpo r t  o r  
5 miles from the landing threshold, whichever is fa r the r  from the 
landing threshold...." Based on t h i s  def in i t ion ,  the approach gate fo r  
runway 25 was 6 m i  from i ts  threshold. 

PÃˆragrap 790 requires the cont ro l le r  t o  vector a r r iv ing  
a i r c r a f t  t o  in tercept  the f i n a l  approach course... 

' c .  A t  l e a s t  2 miles outs ide  the approach gate. .. and... 
, 

* * * *  
' e .  A t  an a l t i t u d e  which will allow descent in accordance 

with the published procedure, fo r  a nonprecision approach." 

Bued on t h i s  paragraph, the in tercept  point on the  f i n a l  approach 
course t o  n m n y  25 i s  8 m i  from its threshold. 



Paragraph 1190 requires the cont ro l le r  t o  provide recommended 
a l t i t u d e s  on f j n a l  approach only if t h i s  service is requested by the 
p i l o t .  The f l i~zhtcrew of National 193 did not request t h i s  service.  

Parag:raph 1192 requires the cont ro l le r  t o  i ssue  "advance 
no t i ce  of when! descent w i l l  begin and i ssue  the s t ra ight - in  MDA pr io r  
t o  i ssu ing  f i n a l  descent f o r  the approaches." It a l s o  Includes the 
following recamended phraseology fo r  accomplishing th i s :  "Prepare t o  
descend i n  (nunber of miles) milels." 

According t o  paragraph 1195 the cont ro l le r  can discontinue an 
ASR approach when.. . 

. . (2) In. your opinion. continuation of  a s a f e  approach 
t o  the MAP is  questionable." 

According t o  the evidence, the f l i g h t  was about 5 mi from 
t h e  runway before the cont ro l le r  issued the turn t o  the f i n a l  approach 
heading. The cont ro l le r  s ta ted  tha t  he knew the turn t o  f i n a l  was 
within 8 mi from the  runway, and tha t  it was not a s  f a r  out a s  he would 
have l iked .  However, he never questioned the safe ty  of the approach and 
e lec ted  t o  continue the  approach. 

The controller  a l so  furnished National 193 with s i x  posi t ion 
repor ts ;  t he  f i r s t  two were based on the a i r c r a f t ' s  distance from the 
a i r p o r t ,  and the  l a s t  four on i t s  distance from the runway. 

The cont ro l le r  sa id  tha t  he knew he was required t o  give the 
p i l o t  advance notice of the descent point. Since the  f l i g h t  was already 
descending and since he had issued clearance t o  descend t o  the HDA 
before the a i r c r a f t  reached the descent point ,  he " f e l t  t ha t  would not 
apply; he was already i n  a descent." 

The Pensacola cover t ra in ing  o f f i ce r  t e s t i f i e d  tha t  i n  IFR 
v a t h e r  he wou.ld i n s t ruc t  t ra inees  t o  cum an a i r c r a f t  on the f i n a l  
approach course a t  l e a s t  2 miles outside the approach gate. However, he 
s t a t ed  tha t  if he was working the a i r c r a f t  and misjudged the d is tance  
and turned It "inside the 8 miles, and ... f e l t  everything e l s e  was 
8a t l s fac tory .  then (he) would have continued the approach." 

The captain sad f i r a t  o f f i c e r  of National 193 cemented on 
t h e i r  iBpreasl.ona of the approach and the Banner la which they were 
vectored toward the f i n a l  approach course. 

The f i r s t  o f f i ce r  t e s t i f i ed  t ha t  the e n t i r e  crew was busy 
a f t e r  they dencended from 1.700 f t .  "but not  t o  t he  point  where i t  was 
of g rea t  concern t o  me." Bowver, he a l s o  noted t h a t  "the checkl i s t  was 
delayed beeauae we were not aware t h a t w e  were a t  t he  f i n a l  approach 
f i x ,  u n t i l  we received clearance down to our minifflun descent a l t i t ude ; "  
and fur ther ,  "we were de f in i t e ly  not In the configuration over the f i n a l  
approach f i x  chat we had desired." 



The f i r s t  o f f i c e r  bel ieved t h a t  t h e  approach was "normal" 
u n t i l  t h e  f l i g h t  was vectored to 250'. Be s a i d  t h a t  had he been f l y i n g  
t h e  a i r c r a f t  he would have, at  t h a t  point ,  considered a missed approach. 
However, he "...felt at  t h a t  time, as I f e e l  now, t h a t  a missed approach 
a t  t h a t  po in t  was no t  appropriate." 

The cap ta in  s t a t e d  t h a t  he expected t h e  c o n t r o l l e r  t o  vector  
him t o  i n t e r c e p t  t h e  f i n a l  approach course and give him a warning of the 
f i n a l  approach f i x  s o  t h a t ,  he "...could have t h e  a i r c r a f t  i n  t h e  landing 
configurat ion a t  the  time (he) a r r i v e d  over t h e  f i n a l  fix." 

He s a i d  he did not  rece ive  the  information he needed; In 
p a r t i c u l a r  he d id  not  rece ive  t h e  d i s t a n c e  t o  t h e  f i n a l  approach f i x  o r  
t h e  descent  point ,  although he knew t h a t  i t  was 5 ml from the  runway. 
He s a i d  t h a t  i f  he had received t h i s  d i s t a n c e  information the  a i r c r a f t  
would have been s t a b l i z e d ,  t h e r e  would have been "ouch l e s s  t o  do a f t e r  
passing t h e  f i n a l  approach f ix" ,  and "more a t t e n t i o n  (would have been) 
d i rec ted  t o  f l y i n g  and l e s s  a t  accomplishing o t h e r  functions." The 
cap ta in  t e s t i f i e d  t h a t  he f e l t  a l i t t l e  rushed, but  "... d i d n ' t  f e e l  
rushed enough t o  execute a go-around st t h a t  point." I n  response t o  the  
question. "At  any time d id  you th ink  t h e  approach should be abandoned or  
refused?" h e  answered "If I had thought so,  I would have gone around." 

The f l i g h t  engineer t e s t i f i e d  t h a t  a f t e r  they were cleared t o  
t h e  IDA he had "a s l i g h t  f e e l i n g  of rush." He s a i d  t h a t  the c o n t r o l l e r  
gave them a c u m  about the sane time they were cleared t o  the  MDA, and 
he " . . . fe l t  l i k e  we were a l i t t l e  b i t  rushed due t o  where we were a t  i n  
t h e  c h e c k l i s t  and everything,  but  I d i d n ' t  th ink  i t  was t h a t  ser ious."  

1.17.2 Ground Proximity Warning System 

National A i r l i n e s  F l i g h t  Operations B-727 B u l l e t i n  No. 8-76, 
dated September 27, 1976, contained a d e s c r i p t i o n  of the  GPWS, its 
operat ion,  and the  company's p o l i c i e s  concerning i ts  use. 

The system is operable  when e l e c t r i c a l  power is on the  a i r -  
c r a f t  and the  e s s e n t i a l  bus is powered. Large. undlJBnable red pullup- 
l i g h t s  located on the  lover  right-hand c o m e r  of t h e  cap ta in ' s  and f i r s t  
o f f i c e r ' s  instrument panela provide a v i s u a l  warning; a u r a l  warning is 
provided by a speaker loca ted  i n  the  cockpit  c e i l i n g .  The GPWS i n h i b i t  
switch,  which deac t iva tes  the  system, is  located on the  f l i g h t  engineer 's  
lower panel. The a v l t c h  is s a f e t y  wired in t h e  armed posi t ion.  If the  
system is inh ib i ted  and t h e  switch is then returned t o  the  armed pos i t ion ,  
t h e r e  is  a 4-sec de lay  before the  system will resume normal operation. 

Although t h e  GTWS ha8 f i v e  warning modes, only t w  were 
p e r t i n e n t  t o  t h i s  accident.  and they functioned a s  follows: 



Node 1 - Excessive descent r a t e  b e l w  2,500 i t  above the -- 
ground. Mode 1 does not depend on a i r c r a f t  configuration and 
functions a l l  the time. The warnlag i s  triggered by a descent 
rn t e  of 1,700 fpm a t  700 f t  a.g.1. The descent r a t e  decreases 
l i n e a r l y  t o  about 1,400 fpm a t  0 f t  a.g.1. 

Node 4 - Nonlanding configuration b e l w  500 f t  a.g.1. With -- 
the gear down and f l aps  s e t  a t  2S0. a mode-4 warning w i l l  be 
tr iggered a t  500 f t  a.g.1. a t  a s ink r a t e  of about 1,420 f p .  

Nodes 1 and 4 w i l l  a c t i va t e  a v isua l  alert-flashing red pul l  
up lights-and an au ra l  alert-"whoop-whoop"--followed by a verbal 
a n d - " p u l l  up-pull up". The warnings a r e  continuous u n t i l  the 
condit ion i n  corrected. 

If! a GPWS warning is sounded on descent, the company bu l l e t i n  
provides t he  following guidance t o  the f l ightcrev:  

"It is  not intended tha t  a missed approach be conducted i n  
each case involving a GPWS warning. The CPUS a l e r t  is a warning tha t  
t he  crew m!;t h e d i s t e l y  focus t h e i r  a t t en t ion  on t e r r a i n  proximity and 
make a determination as t o  whether the warning is valid.  I f  there  is 
any doubt a s  t o  the va l id i t y  of the warning, pos i t ive  act ion t o  a l t e r  
t he  f l i gh tpa th  t o  atop the warning should be i n i t i a t e d  immediately. 
This ac t ion  i s  pa r t i cu l a r ly  appropriate under the following conditions: 

(41) While maneuvering f o r  an approach at  night o r  in instrument 
conditions. 

(1)) When established on an approach where v e r t i c a l  guidance 
i s  unreliable...." 

Tile captain t e s t i f i e d  t ha t ,  when the GPWS warning sounded, he 
looked at h i s  a l t imeter  and instantaneous ve r t i ca l  speed indicator  
( I V S I )  and "...misread the al t imeter .  I had 1,500 Instead of 5 
(500 f t ) ,  aad my r a t e  of descent was i n  the v i c in i ty  of 2,000 (fpm)." 

The f i r s t  o f f i c e r  t e s t i f i e d  tha t .  when the GPWS activated.  he 
thought the a i r c r a f t  vae still above 1.000 i t. H e  sa id  tha t  he "noticed 
an excessive descent rate,"  ident i f ied  tha t  M the cause of the alarm, 
and brought t h i s  t o  the captain 's  a t ten t ion .  He thought tha t  t he  captain 
bad acknowledged the information; he uw the captain i n i t i a t e  back 
pressure on the yoke; he f e l t  the a i r c r a f t  rempond; and "at t ha t  point  
t h e  ground proxluity warning system ceased." 

Tie  captain said tha t  s ince  he believed he wan a t  1,500 f t  
when the  G P ' S  warning began. he did not m k e  any d r a s t i c  correct ions.  
became he "...wanted t o  make it a s  t o o t h  a* possible." Be ju s t  "used  



t he  yoke back and I think I used a l i t t l e  cru ise  trim I/ .. .." He did 
not add power.. He said,  ' m e n  I s t a r t e d  shallowing the descent, the 
warning vent off  and I thought the problem had been solved." 

The captain t e s t i f i e d  t ha t  when the GPWS warning began he made 
a determlnxtion a s  t o  t e r r a i n  proxloity. He s ta ted ,  "I looked fo r  
te r ra in .  There was none t o  see." He sa id  he could have used his radio 
a l t imeter  but he did not do so. "because I was mentally above a thousand 
( f t )  and I don't normally use i t  on this type of approach un t i l  a f t e r  I 
have passed a thousand." 

The f l i gh t c rev  s ta ted  that the  loudnean of the aural  warning 
made verbal  communications between crevmembers d i f f i c u l t .  Although the 
remark, "Did you (get) your thing," was recorded on the CVR, the captain 
did not r e c a l l  making the remark and the f i r s t  o f f i ce r  did not r eca l l  
hearing it. A s imi lar  GFWS on another National Airl inea Boeing 727 vaa 
measured f o r  loudness; i t  produced a l eve l  of about 100 dB. According 
t o  acous t ica l  experts, t h i s  noise l eve l  would impede normal verbal 
communication. 

The f l i g h t  engineer thought he saw 700 f t  on the al t imeter  
when the CPUS activated.  He heard the remark, "Did you (get) your 
thing," and believed i t  was the captain ta lk ing;  however, because of the 
noise of the GPUS warning, he was not pos i t ive  of the exact words or  who 
the captain was addressing. He t e s t i f i e d  t ha t  he then asked i f  the 
captain wanted the GPUS shut  o f f ;  however, the CVR t ranscr ip t  does not 
corroborate t h i s  statement. He said he heard the f i r s t  o f f i ce r  say that  
t he  descent r a t e  was "keeping i t  up" and replied,  "I am disconnecting 
t h i s .  Okay, j u s t  a second." He ident i f ied  the words, "Okay, jus t  a 
second." a t  2120:25 on the CVR t r ansc r ip t  a s  the l a t t e r  part  of h i s  
statement informing the p i l o t s  t ha t  he was turning the GPWS system o f f .  

The f l i g h t  engineer broke the s a f e t y  wire and turned off the 
GPUS. The f l i g h t  engineer l a t e r  returned the switch t o  the armed position. 
He thought tha t  the system would reac t iva te  i f  the a i r c r a f t  wan s t i l l  
being operated "v i th in  the alarm parameters of any w d e  of the system." 
The CPUS alarm did not sound again. 

1.17.3 AltliMtry 

Three a i r c r a f t  systems concerned with the reporting or  w n i -  
toring of a l t i t u d e  were the a l t i t u d e  alert, barometric al t imeter ,  and 
radio a l t imeter  system. 

31 The s t a b i l i z e r  trim is ponitioned by ac t iva t ing  e i t h e r  the snitches - 
on the p i l o t ' s  and f i r s t  o f f i c e r ' s  control  wheel (rapid r a t e )  or  the 
cru ise  trim switch on t he  control  pedestal  (nlow ra t e ) .  



The a l t i t u d e  a l e r t  system controls  a r e  located on top of ,  and 
i n  t he  center o f ,  the glareshield.  The system is progrumed by in se r t i ng  
t h e  proper al t imeter  s e t t i n g  and t a rge t  a l t i t ude .  Once programmed, the 
a l t i t u d e  a l e r t  aywtem vlll provide v isua l  and a u r d  vamings t o  t he  crew 
a s  t he  a i r c r a f t  e i t h e r  climbs o r  descends toward or  beyond the selected 
a l t i tude .  During a descent t he  a l t i t u d e  a l e r t  system w i l l  provide the  
following warnings: About 800 f t  above the selected a l t i t u d e  the 
mymtem's yellow warning l i g h t  w i l l  i l l ~ ~ t e  and remain on uuless the 
p i l o t  premses the l i gh t  t o  cancel i t .  I f  the l i gh t  is not canceled, i t  
a l a s  l i t  u n t i l  the a i r c r a f t  descends t o  200 t o  250 f t  above the 
se lec ted  a l t i t ude .  A t  t ha t  clue t he  l i gh t  goee out and a 2-aec tone 
s igna l  begins. 

About 200 t o  250 f t  below the se lec ted  a l t i t u d e ,  the 2-sec 
tone s ignal  begins again. Simultaneous v l t h  t he  tone, the yellow warning 
l i g h t  begins t o  f l a sh  and cannot be canceled. The l i gh t  sequence can be 
stopped e i t h e r  by climbing back t o  the selected a l t i t u d e  or  by reprograming 
the  a l e r t  system. 

National Airl ines '  B-727 procedures do not recommend tha t  the 
f l ightcrew i t . ser t  t he  MDA i n t o  the a l t i t u d e  a l e r t  ~ystem.. They reconmend 
t h a t  t he  flig;htcrev, upon i n i t i a t i n g  the f i n a l  descent from the i n i t i a l  
approach a l t i t u d e  t o  the KOA, i n se r t  the missed approach procedure's 
i n i t i a l  leveloff  a l t i t u d e  i n t o  the a l t i t u d e  a l e r t  system. 

The: f i r s t  o f f i c e r  t e s t i f i e d  t ha t .  i n  response t o  the ATC 
a l t i t u d e  clearances, he inser ted  1,700 f t  and then 1,500 f t  in to  the 
a l t i t u d e  a l e r t  tystem. When the f l i g h t  was cleared t o  the KOA, he 
acknowledged the clearance and then s e t  the a l t i t u d e  a l e r t  system t o  
2,000 f t .  HI! did not hear. and could not  account fo r ,  the a l e r t  a t  700 
f t .  

The captain t e s t i f i e d  t h a t  he s a w  the f i r s t  o f f i ce r  s e t  the 
a l t i t u d e  alert system t o  1,700 f t  and 1,500 f t .  Be sa id  t ha t  the I D A  
was not  s e t  la  the a l t i t u d e  a l e r t  system and t h a t  the f i r s t  o f f i c e r  s e t  
2,000 f t  I n  the system a f t e r  they descended below 1,500 f t .  The captain 
a lÃ§  a ta ted  that  he did not hear t he  audio a l e r t s  a t  1,300 f t  and 700 f t .  

The csptain 'a  and f i r s t  o f f i c e r ' s  ins tnment  p m e l s  were equipped 
with Fhllimaa P/NA-U869-10. 2 1  drum-pointer type barometric a l t lmeters .  
(See f igure  1.) This a l t imeter  hu a r u g e  from +50.000 f t  t o  -1,500 f t .  
Hundreds of f ee t  a r e  indicated by a r ad i a l  pointer ,  and thouaands of 
f e e t  a r e  indicated on a ro t a t i ng  drum v i t i b l e  through a s l o t  on the face 
of the i n s t r u a n t .  A white c r o s ~ h a t c h  is painted on t he  l e f t  aide of 
t h e  d m a  adjacent t o  t he  numbers from +1,000 it to -1,500 f t  t o  increase 
t h e  coimpicuicy of t he  lower a l t i t u d e  values. 

The captain a d  f i r s t  o f f i c e r  t e s t i f i e d  t h a t  they misread 
t h e i r  baromeceric a l t l a e t a r s  during the  l a t t e r  atages of t he  descent 
a f t e r  they were cleared t o  descend from 1.700 f t .  



Figure 1. Kollsman Drum Pointer  Al t ine te r  

The cap ta in  s a i d  t h a t  he  misread h i s  a l t ime te r  a t  500 f t  . 
and believed he eav 1,500 f t .  He s t a t e d  t h a t  '%en t h a t  f i g u r e  got on 
my mind &e I ran my scan a f t e r  t h a t ,  I was seeing 400 and 300 and they 
were 14 and 1 3  i n  my mind. I was looking a t  t he  needle ins tead of 
looking a t  t he  1,000-foot marker i n  it. I d idn ' t  ac tua l ly  look a t  t he  
thousand-foot pointer  a t  t h a t  t i ne .  I j u s t  glanced down a t  t h e  hundred- 
foo t  pointer." 

The f i r s t  o f f i c e r  s t a t e d  t h a t  a f t e r  being cleared t o  t h e  M I A  
he r e s e t  t h e  a l t i t u d e  a l e r t  system and sh i f t ed  h i e  v i s ion  ou t s ide  the  
cockpi t  t o  seek ground cues. He s ighted a red l i g h t  which he was unable 
t o  iden t i fy .  Hia a t t e n t i o n ,  was d i rec ted  ou t s ide  the  a i r c r a f t  u n t i l  t he  
GFWS alert began. Af ter  the a l e r t  was s i lenced,  he "referenced (h i s )  
al t imeter-in prepara t ion f o r  ... one-thousand-foot call. That was when 
(he) not iced 1,100 fee t ."  He s a i d  h i s  procedure f o r  reading the  a l t i m e t e r  
ie t o  read t h e  po in te r  f i r s t .  "That is  the  most obvious, because the  
hand is  point ing t o  a number." Next h i s  eyes go t o  t h e  window, and he  
note* t h e  thousand t h a t  is  associa ted  with the  previously observed 
hundred foot.  and i n  h i s  mind computesvhat the a l t i t u d e  is. 



The f i r s t .  o f f i c e r  s t a t e d  t h a t ,  "each p i l o t  has a bu i l t - in  time 
clock, SO t o  speak, where you a r e  i n  a hab i t  of doing c e r t a i n  things-- 
s e l e c t i n g  f l a p s ,  whatever, and looking back a t  your instruments. According 
t o  the  f i r s t  o f f i ce r .  a c e r t a i n  amount of a l t i t u d e  on a normal descent 
w i l l  have gone by. He believed t h a t  because the  a i r c r a f t  had a t t a i n e d  a 
h igher  descent r a t e  than normal, a r a t e  which he was "not aware of a t  
t h e  time." He s t a t e d ,  "When I looked back referencing my instruments 
expecting t o  see  1,000 f t ,  i n  my own i n t e r n a l  time clock, t h a t  was where 
I expected t h a t  we would be, approximately 1,000 f t .  That was confirmed 
when I saw the  '1'. I i n i t i a l l y  read t h a t  a s  1,100 f t  because t h a t  is  
what I expected t o  see." 

The f i r s t  o f f i c e r  sa id  tha t  he f a i l e d  t o  make the  required 
a l t i t u d e  c a l l o u t s ,  because he was never aware of the  f a c t  t h a t  the  
a i r c r a f t  was below 1,000 f t u n t i l  j u s t  before Impact. According t o  the  
CVR, the  on::y a l t i t u d e  ca l lou t  he made was a t  50 f t .  

The capta in  alluded t o  a s i m i l a r  sensing of time passage 
dur ing the  descent. In response t o  a question regarding what nay have 
l ead  t o  misreading h i s  a l t ime te r  he answered, "...normally when you 
s t a r t  t o  descend, you don't  expect t o  go through t h i s  great  an a l t i t u d e  
t h i s  quickl:7, and a t  the completion of these things you j u s t  normally 
expect t o  be a t  a higher a l t i t u d e  than we were...." 

The radio  a l t ime te r  system provides the  f l ightcrew with the  
a i r c r a f t ' s  height above the  t e r ra in .  The cap ta in ' s  and f i r s t  o f f i c e r ' s  
radio  a l t ime te r s ,  located t o  the  r i g h t  and next t o  t h e i r  a t t i t u d e  
ind ica to r s ,  provide absolute a l t i t u d e  data  from 2,500 f t  a.g.1. t o  the  
surface .  The evidence disclosed t h a t  both were s e t  t o  the  proper MDA 
f o r  the  approach, and therefore ,  the  MDA warning l i g h t s  on t h e i r  f l i g h t  
d i r e c t o r s  and above t h e i r  radio  a l t i m e t e r s  should have i l luminated vhen 
t h e  a i r c r a f t  descended below the  MDA. However, these  l i g h t s  a r e  smaller 
than t h e  GPWS warning l i g h t s .  

The capta in  and f i r s t  o f f i c e r  could not s t a t e  whether the  UDA 
l i g h t s  were i l luminated; they could only say t h a t  they could not r e c a l l  
observing these  l igh t s .  They sa id  t h a t  they d id  not r e c a l l  ever  looking 
a t  t h e i r  radio  a l t ime te r s .  They s a i d  chat the radio  a l t ime te r  i s  a 
backup instrument u n t i l  the  a i r c r a f t  is  below 1,000 f t ;  and t h a t  the re  
i s  no need I:O include i t  i n  t h e i r  monitoring scan u n t i l  t he  a i r c r a f t  was 
below 1,000 f t .  Since, i n  t h e i r  minds, they never reached t h a t  a l t i t u d e .  
they did  no-: expand t h e i r  scan pa t t e rn  t o  include the  instrument. 

1.17.4 &timetry and Instrument Display Studies  

The research l i t e r a t u r e  concerning the  readab i l i ty  of var ious  
types  of a l t i m e t e r s  has  been suimarized i n  an FAA study completed in 
1972.&/ The l i t e r a t u r e  on the  d n m  po in te r  a l t ime te r  auggests t h a t ,  in 

41 A1timet:ry Display Studies.  Report No. FAA-W72-46, May 1972. - 



terms of speed of reading  and number of e r r o r s  made, i t  is f a r  supe r io r  
t o  t h e  o ld-s ty le ,  three-poin ter  al t imeter--a d i s p l a y  us ing  a l a r g e  
p o i n t e r  t o  i n d i c a t e  hundreds of  f e e t ;  a n  i n t e rmed ia t e  p o i n t e r  t o  i n d i c a t e  
thousands of  f e e t ;  and a small po in t e r  to  i n d i c a t e  t e n s  of thousands of 
f e e t .  However. i t  is gene ra l ly  i n f e r i o r  to  t h e  d i g i t a l  counter-pointer  
o r  counter-drum po in t e r  d i sp l ays ,  which i n  a d d i t i o n  t o  a po in t e r  p re sen t  
a  complete d i g i t a l  a l t i t u d e  readout  t o  t h e  p i l o t .  

The FAA r e p o r t  a l s o  inc luded l i t e r a t u r e  concerning s t u d i e s  of 
p i l o t  eye scanning behavior dur ing  t h e  approach and landing phase of 
f l i g h t  opera t ions .  The percentage of time spen t  on each instrwnenr and 
t h e  eye-scanning p a t t e r n  between ins t ruments  were p l o t t e d  f o r  a  manual 
I L S  con f igu ra t ion  and a f l i g h t  d i r e c t o r  ILS conf igura t ion .  During t h e  
approach i n  t h e  manual ILS conf igura t ion ,  t h e  p i l o t  devoted 35 percent  
of h i s  s can  time t o  t h e  a t t i t u d e  i n d i c a t o r ,  55 percent  t o  h i s  ho r i zon ta l  
s i t u a t i o n  ind i ca to r  and g l i d e  s lope  d e v i a t i o n  ind i ca to r ,  3 percent  t o  
h i s  a i r speed  ind i ca to r ,  3 percent  t o  h i s  a l t i m e t e r ,  and 1 percent  t o  h i s  
IVSI. 

In t h e  f l i g h t  d i r e c t o r  mode, t h e  p i l o t  devoted 74 percent  of 
h i s  scan  t i m e  t o  h i s  f l i g h t  d i r e c t o r  a t t i t u d e  ind i ca to r ,  10 percent  t o  
h i s  ho r i zon ta l  s i t u a t i o n  i n d i c a t o r  and g l i d e  s l o p e  dev ia t i on  ind i ca to r ,  
6 percent  t o  h i s  a i r speed  i n d i c a t o r ,  5 percent  t o  h i s  a l t i m e t e r ,  and 2 
percent  t o  h i s  IVSI. 

These scan p a t t e r n  f i g u r e s  a r e  confirmed gene ra l ly  i n  a l a t e r  
Study conducted by Amos A. Spady. Jr.. of t h e  NASA Langley Research 
Center. Hampton, V i rg in i a  21. 

1.17.5 F l i g h t  D i r ec to r  

N4744 was equipped wi th  a Co l l i n s  TO 109 F l igh t  D i r ec to r  
System. This  system provides a three-dimensional d i sp l ay  of l a t e r a l  and 
v e r t i c a l  s t e e r i n g  conmands and a r e a l i s t i c  p r e s e n t a t i o n  of a i r c r a f t  
a t t i t u d e  on a s i n g l e  instrument,  t h e  f l i g h t  d i r e c t o r  i n d i c a t o r  (FDI). 
S t ee r ing  commands f o r  t h e  s e l ec t ed  func t ion  a r e  presented t o  t he  p i l o t  
by V-shaped command b a r s  which, when i n  use, a r e  superimposed over t h e  
a t t i t u d e  ind i ca to r  of t h e  FDI. I n  order  t o  s a t i s f y  t h e  s t e e r i n g  command, 
t h e  p i l o t  maneuvers h i s  a i r c r a f t  t o  f l y  t h e  f i xed  delta-shaped a i r c r a f t  
symbol i n t o  t he  command bars .  

With t he  f l i g h t  d i r e c t o r  system i n  heading mode, l a t e r a l  
s t e e r i n g  inpu t s  can be i n s e r t e d  i n t o  t h e  system by r o t a t i n g  t h e  heading 
c o n t r o l  knob and s e t t i n g  t h e  heading marker on t h e  ho r i zon ta l  s i t u a t i o n  
i n d i c a t o r  (HSI) t o  t h e  new heading. The command ba r s  w i l l  command t h e  
t u r n  t o  t h e  des i r ed  heading. 

51 A i r l i n e s  P i l o t  Scanning Behavior During Approaches and Landings I n  - 
a Boeing 737 Simulator. October 20, 1977. 



The commandbars a l s o  can be used f o r  v e r t i c a l  guidance when 
heading mode i s  se lected.  The p i l o t  can use e i t h e r  of two methods t o  
s e l e c t  h i s  des i red p i t ch  reference.  He can place  the  command b a r s  t o  
t h e  des i red p i t c h  reference by r o t a t i n g  the  p i t ch  control  knob; o r  i f  
t h e  a i r c r a f t  i s  being flown a t  a p i t c h  a t t i t u d e  t h a t  he wants t o  maintain, 
he  can press  the  synchronize button on the  pi tch  control  knob. I n  the 
l a t t e r  case ,  the  f l i g h t  d i r e c t o r  system w i l l  d r ive  the command ba r s  t o  a 
pos i t ion  which w i l l  cornnand the  ex i s t ing  p i t c h  a t t i tude .  In e i t h e r  case  
the  command ba r s  w i l l  remain i n  the  se lected pos i t ion  u n t i l  the  p i l o t  
r e s e t s  them. 

1.17.6 Nat ional  Ai r l ines  Operational Procedures 

The recommended procedures f o r  operat ing the  Boeing 727 a r e  
contained i n  the  company's "B-727 F l igh t  Manual." The f l i g h t  manual's 
F l igh t  Pa t t e rns  and k n e u v e r s  sec t ion  presents  p i c t o r i a l l y  the  recotmended 
procedures f o r  f l y i n g  instrument approaches and accompanies the  presenta- 
t i o n  with t e x t .  

The procedures f o r  the  "VOR-LOC-ADF-ASR KDA Approaches" 
recommend t h a t  t h e  crew plan a 30' f l a p  landing and complete the  before- 
landing i n i t i a l  check l i s t  before  s t a r t i n g  t o  configure the a i r c r a f t  fo r  
landing. Flaps  a r e  t o  be extended t o  15' and the  15- f l a p s  maneuvering 
speed is t o  be es tabl ished before in te rcep t ing  the f i n a l  approach course. 
The i l l u s t r a t i o n  shows the  a i r c r a f t  es tabl ished on the  f i n a l  approach 
course ou t s ide  of the  FAF. After the  f i n a l  approach course i s  intercepted.  
t h e  f l a p s  should be extended t o  25' and the  25' f l a p  maneuvering speed 
should be a t t a ined .  The landing gear i s  t o  be extended before reaching 
the  FAF and landing f l a p s  (30') should be extended a t  the f i x  o r  s t a r t -  
descent point .  (See Appendix G.) 

An 800 t o  1,000 fpm r a t e  of descent should be es tabl ished a t  
t h e  FAT o r  f i n a l  descent p o i n t , a n d  t h r u s t  should be adjusted t o  maintain 
an airspeed Â¥withi 5 KIAS of the  corrected Vref. The maximum descent 
r a t e  is  1,000 fpm. According t o  a company check airman, i f  a t a r g e t  EPR 
of about 1.4 i s  es tabl ished at the  beginning of the  descent as the  f l a p s  
and gear  a r e  lowered, the  a i r c r a f t  w i l l  dece le ra te  t o  a descent r a t e  and 
a i rspeed t h a t  i s  c lose  t o  these  parameters. The captain s t a t e d  t h a t  he 
was t r y i n g  t o  hold about 140 t o  145 KIAS on the descent t o  the  MDA. 

The f l i g h t  manual caut ions  t h e  p i l o t ,  "Under normal conditions 
t h e  gear  handle should not be operated while the  f l a p s  are In t r a n s i t . "  
The purpose of t h i s  r e s t r i c t i o n  i s  t o  Insure t h a t  maximum hydraulic 
system pressure  i s  ava i l ab le  t o  t h e  nose gear lock operating mechanism 
when the  gear  handle i s  operated. 

~ c c o r d i n g  t o  the  a i r p l a n e  f l i g h t  manual, the  pilot-not-flying 
l a  required t o  c a l l  out the  following: 



"1,000 f t  - (SPEED) and (SINK RATE), 
200 f t  above (MDA), 
100 f t  above, 
m.4. 
Runway i n  s i g h t  o r  Missed Approach Point" 

He is  a l s o  required t o  c a l l  out  any excessive devia t ions  f r o m  the des i red  
s i n k  r a t e  and t a r g e t  indica ted  airspeeds.  

The a i rp lane  f l i g h t  manual does not  a s s ign  the f l i g h t  engineer 
any s p e c i f i c  a l t i t u d e  awareness tasks .  He is di rec ted  t o  monitor h i s  
panel;  "however, e spec ia l ly  i n  t h e  lower a l t i t u d e  por t ion  of a n  instrument 
approach, he w i l l  a s s i s t  t h e  p i l o t s  i n  monitoring and c ross  checking the 
forward panel c a l l i n g  any abnormal condi t ions  t o  the  cap ta in ' s  a t t en t ion . "  

The t e x t  descr ib ing the  nonpreciston approach conta ins  the  
following: 

"ASR - Verify the MDA. The Control ler  provides navigat ional  
guidance i n  azimuth only. The P i l o t  is  furnished headings t o  
a l i g n  the  a i rp lane  with the  extended cen te r l ine  of the landing 
runway. The P i l o t  w i l l  be advised when t o  s t a r t  descent,  but  
e l eva t ion  guidance is  not  avai lable .  In  addi t ion ,  t he  P i l o t  
w i l l  be advised of h i s  d i s t ance  from the runway and, upon 
request ,  t he  Control ler  w i l l  give recommended a l t i t u d e s  each 
mile before reaching the  published MDA. Navigational guidance 
i s  provided u n t i l  the a i rp lane  reaches the  Missed Approach 
point  o r  a point  one mile from the approach end of the runway." 

The a i rp lane  f l i g h t  manual a l so  advises  the  p i l o t s ,  "IF AT ANY 
TIME during the  approach the  a i r c r a f t  alignment, a l t i t u d e ,  speed, s ink 
r a t e ,  o r  any other  f ac to r  s e t s  out of bounds t o  the  point  t h a t  excessive 
maneuvering is necessary t o  achieve the proper re-alignment, a MISSED 
APPROACH s h a l l  be commenced." 

The f l i g h t  manual s t a t e s  t h a t  the use of the f l i g h t  d i r e c t o r  
on an  KDA-type approach is opt ional  and recommends " that  the  F l igh t  
Director  not  be used f o r  the descent por t ion  of the ADF o r  ASR Approaches, 
due t o  t h e  work load added by manual control  and the confusion t h a t  
r e su l t s . "  

The capta in  t e s t i f i e d  t h a t  he used h i s  f l i g h t  d i r e c t o r  during 
t h e  approach. He s a i d  he used the  command ba r s  f o r  p i t ch  a t t i t u d e  
reference  whi le  they were i n  l e v e l  f l i g h t  a t  1,700 f t ,  and he est imated 
t h a t  they were referencing an  a i r c r a f t  p i t ch  a t t i t u d e  of "two o r  th ree  
degrees noseup probably." After being c leared out of 1,700 f t ,  he sa id  
t h a t  he only used t h e  f l i g h t  d i r e c t o r  system f o r  heading reference ,  and 
t h a t  he did not  make any f u r t h e r  p i t ch  adjustments t o  the command bars.  



1.17.7 Jhe Tugboat and Barge 

The tugboat and barge which a s s i s t e d  in the  rescue operation 
had been proceeding on a nor ther ly  heading t h a t  was almost perpendicular 
t o  the  extended zen te r l ine  of runway 25. The tug was pushing the  barge. 
Both vessel:; were s l i g h t l y  north of the runway extended cen te r l ine  when 
the  a i r c r a f t  passed a s t e r n  of them and crashed. The Impact s i t e  was 
about 200 t o  300 yards t o  the  l e f t  and a f t  of the  vesse l s  posi t ion.  

The tug was about 30 f t  long and 8 i t  vide ,  and the  barge was 
about 70 f t  long and 30 f t  wide. The tug had a white masthead l i g h t ,  
red  running l i g h t s  on the  port  s ide ,  and green running l i g h t s  on the  
s tarboard s ide .  The navigation l i g h t s  were "low Intensity." Although 
the re  was a por table .  "Q-beam" high- intensi ty  spo t l igh t  about 5 i n .  i n  
diameter aboard the  tug,  i t  was not turned on u n t i l  a f t e r  t h e  plane h i t  
the  water.  

The barge a l s o  was equipped with standard red (port  s ide)  and 
green (starnoard s ide )  running l i g h t s  mounted on i t s  forward end. I n  
addi t ion,  t i e  barge was equipped with a f l a sh ing  amber l i g h t  mounted on 
t h e  forward end a t  the  midbeam posi t ion.  The barge l i g h t s  were por table  
lov-intensity l i g h t s  powered by dry c e l l  b a t t e r i e s .  

Based on t h e  r e l a t i v e  pos i t ion  of the a i r c r a f t  and the  boats  
during the  accident sequence, the  starboard s i d e s  of the vesse l s  would 
have been facing National 193 u n t i l  i t  passed a s t e r n  of them. 

The f i r s t  o f f i c e r  and f l i g h t  engineer s t a t e d  tha t  they sav a 
red l i g h t  i n  f r o n t  of the a i r c r a f t  during the  f i n a l  descent. The f i r s t  
o f f i c e r  saw the  l i g h t  a f t e r  the  a i r c r a f t  " l e f t  the  1,700 t o  1,500-ft 
region." He thought i t  was i n  the  v i c i n i t y  of the  a i r p o r t ,  and he 
continued t o  watch i t  i n  the hopes of iden t i fy ing  the  runway environment. 
It  was a s i n g l e  red l i g h t ,  and he did not bel ieve  i t  t o  be one of the  
VASI l i g h t s .  Neither man could i d e n t i f y  the  l i g h t  when shown photographs 
of the  a i r p o r t  a rea  taken a t  n ight  from a he l i cop te r  posit ioned along 
t h e  f i n a l  approach course. 

2. ANALYSIS AMD CONCLUSIONS 

2.1 Analysis - 
The p i l o t s  were c e r t i f i c a t e d  properly and were qua l i f i ed  f o r  

the  f l i g h t .  There was no evidence t h a t  medical o r  psychological problem6 
a f fec ted  t h e i r  performances. 

The c o n t r o l l e r s  i n  t h e  Pensacola tower were c e r t i f i c a t e d  
properly and were qua l i f i ed  t o  handle the  f l i g h t .  



The a i r c r a f t  was c e r t i f i c a t e d ,  equipped, and maintained i n  
accordance wi th  regula t ions  and approved procedures. Except f o r  the 
r epor t  t h a t  t h e  engines were "slow t o  spool up," t h e r e  was no evidence 
of a f a i l u r e  o r  a malfunction of t h e  a i r c r a f t ' s  s t ruc tu re ,  f l i g h t  
con t ro l s ,  powerplants, o r  systems. Since the  accident  cannot be a t t r i b -  
uted t o  a f a i l u r e  of any engine t o  respond t o  a request  f o r  t h r u s t ,  t h e  
repor ted  engine d i f f i c u l t i e s  cannot be considered contributory.  Although 
t e s t s  d id  not prove t h a t  the  MDA l i g h t s  were I l luminated a t  Impact, they 
d id  d i sc lose  t h a t  t he  system was capable of normal opera t ion before the  
crash .  

The evidence disc losed some confusion on the  pa r t  of t h e  crew 
a s  t o  what instrument approaches were ava i l ab le  f o r  t h e i r  use at Pensacola. 
Af ter  t h a t  was resolved, t h e r e  was f u r t h e r  confusion concerning some of 
t h e  procedures involved i n  the ASR approach. Since the company had 
provided t h e i r  f l ightcrews with ma te r i a l  descr ib ing the f a c i l i t i e s  
a v a i l a b l e  a t  Pensacola and s ince  they knew t h a t  an ASR approach would 
have to  be flown, t h e i r  l ack  of knowledge can only be a t t r i b u t e d  t o  
inadequate p r e f l i g h t  preparation.  

The evidence showed t h a t  t h e  r ada r  con t ro l l e r  d id  not  adhere 
t o  procedures contained i n  FAA Handbook 7110.65A which were designed t o  
a i d  the  f l ightcrew i n  the  proper pacing of t h e i r  cockpit d u t i e s  during 
t h e  ASR approach. One procedure required the  c o n t r o l l e r  t o  pos i t ion  the  
a i r c r a f t  on the  f i n a l  approach course a t  l e a s t  8 mi from the  runway. 
The evidence disc losed t h a t  the  c o n t r o l l e r  gave National 193 i t s  vector  
t o  the  f i n a l  approach course about 5 nmi from t h e  runway, and t h a t  t h e  
f l i g h t  completed the tu rn  about 6 sec  a f t e r  they were to ld  they were 4 
nmi from t h e  runway. 

Since the  ASR approach is not based on  a navaid which provides 
a po r t r aya l  of pos i t ion  da ta  on the  a i r c r a f t ' s  navigat ional  instruments,  
t h e  p i l o t  must depend on the  c o n t r o l l e r  f o r  t h i s  information. Based on 
t h i s  information,  he should be cognizant of h i s  a i r c r a f t ' s  pos i t ion  
r e l a t i v e  t o  the  a i r p o r t  a t  a l l  times. He is p a r t i c u l a r l y  dependent on 
t h e  c o n t r o l l e r  t o  supply him with p rec i se  pos i t ion  information concerning 
h i s  d i s t ance  from the  f i n a l  approach descent point ,  s o  t h a t  he can 
conf igure  h i s  a i r c r a f t  fo r  the  approach i n  a t imely manner. Although 
t h e  c o n t r o l l e r  d id  provide National 193 with pos i t ion  information r e l a t i v e  
t o  the  a i r p o r t  and runway on seve ra l  occasions,  he did not provide i ts  
f l ightcrew with the "advance not ice  of where descent w i l l  begin," a s  
required  i n  paragraph 1192 of the  Handbook. The radar  c o n t r o l l e r  contended 
t h a t  t h i s  n o t i c e  was no longer required,  s ince  he had c leared the a i r c r a f t  
t o  descend t o  t h e  MDA before it reached the  FAF. The provis ions  of the  
paragraph however r e f u t e  h i s  contention. The i n t e n t  of paragraph 1192 
is t o  insure  t h a t  the c o n t r o l l e r  a f fo rds  the  p i l o t  preparation t i n e  t o  
configure h i s  a i r c r a f t  f o r  the  impending f i n a l  descent. Clearing 
National 193 t o  descend t o  the  MDA 1/2  mile before the descent point  d id  
no t  comply with e i t h e r  the i n t e n t  o r  recommended phraseology of the  
Paragraph. 



The con t ro l l e r  sa id  t h a t  he had misjudged the  a i r c r a f t ' s  
d i s t ance  find turned it t o  f i n a l  i n s i d e  the  recommended dis tance.  
However, he knew t h a t  the  a i r c r a f t  was i n  a "descent configuration," 
t h a t  he had c leared It t o  the  i n i t i a l  approach a l t i t u d e  about 6 mi from 
t h e  runvay, t h a t  he had cleared i t  t o  the  MDA outs ide  of 5 mi from the 
runway, and t h a t  i t  was in te rcep t ing  the  f i n a l  approach course about 4.5 mi 
from the  runway. Since the con t ro l l e r  had received no information from 
t h e  p i l o t  t o  i n d i c a t e  he was having d i f f i c u l t i e s ,  the re  was no reason 
f o r  him t o  terminate the  approach. 

Because t h e  con t ro l l e r  d id  not pos i t ion  National 193 on the  
f i n a l  approach course outs ide  the  approach gate ,  he had created a s i t u -  
a t i o n  that. would make i t  impossible f o r  the  capta in  t o  configure h i s  
a i r c r a f t  i n  t h e  manner spec i f i ed  i n  the  f l i g h t  manual. I n  order t o  
p lace  h i s  a i r c r a f t  i n  the  des i red conf igurat ion a t  the FAT, he would 
have t o  lover  the  f l a p s  t o  25' and extend the  landing gear e i t h e r  a s  he 
was approaching the  f i x  o r  on t h e  In te rcep t  turns  t o  the  f i n a l  approach 
course. 

At 2117:05, while on a 1 1 O 0  heading, a heading which was 
wi thin  40' of what would c o n s t i t u t e  a downwind leg  t o  runway 25, the  
capta in  vs.s t o l d  t h a t  h i s  a i r c r a f t  was 6 mi nor theas t  of the  f i e l d ;  34 
sec  l a t e r  he was turned t o  a heading of 16O0. He should have recognized 
t h a t  t h i s  heading approximated a base l e g  t o  runway 25, and tha t  i t  
would keep h i s  a i r c r a f t  within 6 nmi t o  8 nmi of the  f i e l d  u n t i l  he was 
turned t o  the  f i n a l  approach course and f i x .  Since the capta in  knew 
t h a t  the  FAF and the  start-descent point  were 5 mi from the  nmway. he 
should have recognized. that  the  i n t e r c e p t  tu rn  o r  turns  from the  16O0 
heading t o  t h e  f i n a l  approach course would place  h i s  a i r c r a f t  on t h a t  
course a t ,  o r  possibly inside.  the  FAF. Thus, he should have knovn t h a t  
he would tmve t o  be ready t o  extend the  f l a p s  t o  25O and lower the 
landing gcar e i t h e r  on t h i s  l e g  o r  on the  turn  t o  Intercept  the  f i n a l  
approach c:ourse. The evidence shoved t h a t  he e i t h e r  did not recognize 
what was happening, o r  he w a s  unable t o  make these  adjustments t o  the  
recommended procedures. 

A t  2118:25. National 193 was turned t o  220'. Although t h i s  
was a n  i n t e r c e p t  heading t o  t h e  f i n a l  approach course, the  capta in  did  
nothing t c i  f u r t h e r  configure h i s  a i r c r a f t .  A t  2119:04, they were 
c leared t o  1,500 f t ;  a t  2119:20. they were c leared t o  the HDA; and a t  
2119:29, the  cap ta in  requested "twenty-five f laps ."  The landing gear  
was not  extended u n t i l  2120:00, 4 s e c  a f t e r  the  landing gear warning 
horn sounded. When t h e  gear was extended, the  a i r c r a f t  was completing 
i t s  t u r n  t o  the  f i n a l  approach course and was descending through about 
940 f t .  

The cap ta in  t e s t i f i e d  t h a t  he f a i l e d  t o  extend the  landing 
gear  immediately a f t e r  lowering the  f l a p s  t o  25'. because he wanted t o  
avoid plac.ing a simultaneous demand on the  hydraulic system while the  



f l a p s  were i n  t r a n s i t .  However, t h e  f l a p s  would have reached 25' I n  3 
t o  4 sec; he  d i d  no t  c a l l  f o r  t h e  gea r  f o r  another  27 sec. Based on t h e  
v e c t o r s  and c l ea rances  given t o  t h e  f l i g h t ,  e s p e c i a l l y  t h e  c learance  t o  
KDA, t h e  c a p t a i n  should have r e a l i z e d  t h a t  h i s  a i r c r a f t  was a t ,  o r  about 
t o  pas s ,  t h e  PAP. The evidence ind i ca t ed  t h a t  he was r e l u c t a n t  t o  lower 
t h e  gea r  u n t i l  he was e s t ab l i shed  on t h e  f i n a l  approach heading. 

Because of  t h i s  de lay ,  t h e  landing f l a p s  were not  extended. 
Both of  t h e s e  de l ays  increased  t h e  c a p t a i n ' s  workload dur ing  the  descent  
and con t r ibu t ed  t o  producing t h e  major causa l  a r e a  of t h e  accident--a 
l a c k  of a l t i t u d e  awareness. The de l ay  i n  extending t h e  landing gear and 
t h e  r e s u l t a n t  de lay  i n  beginning the  before-landing f i n a l  c h e c k l i s t  a l s o  
con t r ibu t ed  i n  p a r t  t o  t he  f i r s t  o f f i c e r ' s  f a i l u r e  t o  provide t h e  cap ta in  
wi th  some of h i s  required a l t i t u d e  c a l l o u t s .  

Except f o r  monitoring, crosschecking,  and  c a l l i n g  abnormal 
cond i t i ons  t o  t h e  cap ta in ' s  a t t e n t i o n  "in t h e  lower a l t i t u d e  po r t i ons  of 
a n  instrument approach," no s p e c i f i c  a l t i t u d e  awareness r e s p o n s i b i l i t i e s  
were ass igned t o  t he  f l i g h t  engineer.  The evidence  showed t h a t  he was 
busy wi th  h i s  assigned check l i s t  d u t i e s  a f t e r  t he  a i r c r a f t  descended 
through 1,000 f t .  The cap ta in  c a l l e d  f o r  "gear down" a t  940 f t  and f o r  
t h e  before-landing f i n a l  c h e c k l i s t  1 t o  2 s e c  l a t e r .  Since t h e  f i r s t  
f o u r  i tems on t h e  check l i s t  were accomplished by t h e  f l i g h t  engineer and 
s i n c e  he challenged t h e  f i r s t  o f f i c e r  wi th  t h e  f i f t h  item, "landing gear 
and lever ,"  10  s e c  l a t e r ,  he  obviously was involved i n  accomplishing t h e  
c h e c k l i s t .  The GPWS a l e r t  sounded about 3 s e c  a f t e r  t he  f i r s t  o f f i c e r  
responded t o  t he  "landing gear and l eve r "  c h e c k l i s t  challenge.  

With regard  t o  t h e  f i r s t  o f f i c e r ,  t h e  evidence d i sc lo sed  t h a t  
e i t h e r  he  d i d  no t  look a t  h i s  a l t i m e t e r  o r  he d i d  no t  perceive what he 
saw u n t i l  t h e  a i r c r a f t  was a t  100 f t .  A t  t h i s  po in t ,  t he  a i r c r a f t  was 
descending at  20 fps.  Although he claimed he thought the a l t i m e t e r  read 
1,100 f t ,  he  was a b l e  t o  r e so lve  t h e  e r r o r  qu i ck ly  s ince  he made a 50-ft 
c a l l o u t .  

The evidence a l s o  indica ted  t h a t ,  except  f o r  r e s e t t i n g  t h e  
a l t i t u d e  a l e r t e r  and extending the  Landing gear ,  t h e  f i r s t  o f f i c e r ' s  
a t t e n t i o n  was d i r e c t e d  ou t s ide  the cockpit  u n t i l  he was required t o  
respond t o  t h e  f l i g h t  engineer ' s  check l i s t  cha l lenge ,  "landing gear and 
l e v e r .  " 

Since  t h e  con t ro l s  of t he  a l t i t u d e  a l e r t e r  a r e  loca ted  on top  
of t h e  instrument panel 's  g l a r e  sh i e ld ,  i ts use  r e q u i r e s  t h a t  t he  crew- 
member's a t t e n t i o n  be d i r ec t ed  away from t h e  f l i g h t  instruments whi le  he 
i s  manipulat ing t h e  cont ro ls .  According t o  t h e  f i r s t  o f f i c e r  and capta in ,  
t h e  a l e r t e r  was r e s e t  t o  t he  new missed approach a l t i t u d e  of 2,000 f t  
a f t e r  t h e  a i r c r a f t  l e f t  1,300 f t .  A f u l l  2-sec a l t i t u d e  a l e r t  sounded 
a s  t h e  a i r c r a f t  passed through 700 f t ,  the he ight  which would approximate 



t h e  upper au ra l  warning a l t i t u d e  had the  system been s e t  t o  the MDA. 
Since the  f i r s t  o f f i c e r  and capta in  denied tha t  it was s e t  t o  the  HDA, 
i t  i s  poss ible  t h a t  the  s i g n a l  was spurious;  i t s  cause could not be 
determined by the  evidence. 

The f i r s t  o f f i c e r ' s  d u t i e s  a l s o  requ i re  him t o  seek ground 
cues during the  descent. Around 1,500 f t ,  he saw a red l i g h t  outs ide  
t h e  a i r c r a f t  and spent some time t ry ing  t o  determine i f  i t  was pa r t  of 
the  a i r p o r t  environment. The o r i g i n  of t h i s  l i g h t  was never determined. 
The loca t ion  of the  tug and barge i n  f ron t  of the f l i g h t  during i ts  
descent suggested tha t  t h e i r  l i g h t s  may have furnished the  source of the  
red l i g h t .  However, the  l i g h t s  on the  vesse l s  were low in tens i ty ,  and 
the  red running l i g h t s  on the  por t  s i d e s  would have been hidden from the 
f l ightcrew's  view. Regardless of the  source of the  l i g h t ,  the  f i r s t  
o f f i c e r ' s  preoccupation with it caused him t o  omit several  required 
c a l l o u t s .  He did  not c a l l  out a descent r a t e  and an airspeed which 
exceeded the  recommended parameters, and he did  not make the  required 
a l t i t u d e  c a l l o u t  a t  1,000 f t .  

The f i r s t  o f f i c e r  s t a t e d  t h a t  he did  not make the 1.000-ft 
c a l l o u t ,  because he never got t o  1.000 f t  mentally. His explanation f o r  
t h i s  f a i l u r e  was the  upset of h i s  "inner time clock" which was based on 
a normal descent r a t e .  

The f i r s t  p o s i t i v e  ind ica t ions  t h a t  the  f i r s t  o f f i c e r  had 
returned h i s  a t t e n t i o n  ins ide  the  cockpit was when he extended the  
landing gear and 11 s e c  l a t e r ,  when he responded t o  the  f l i g h t  engineer ' s  
check l i s t  challenge concerning the  condition of the  landing gear. The 
f i r s t  o f f i c e r  d id  not  r e c a l l  any a l t ime te r  o r  IVSI readings during t h i s  
11-sec i n t e r v a l .  He probably had e i t h e r r e d i r e c t e d  h i s  a t t en t ion  outs ide  
the  a i r c r a f t  o r  was monitoring the  landing gear  warning and posi t ion 
l i g h t s  t o  insure  the  proper o ~ e r a t l o n  of the  gear during the  extension 
cycle.  During t h i s  time the  a i r c r a f t  descended through 680 f t ,  and he 
did  not provide the  capta in  with the  required "200 f t  above MDA" c a l l .  

Three seconds a f t e r  the f i r s t  o f f i c e r  responded t o  the  checkl is t  
challenge the  GPUS warning began. I n  the  in ter im t h a t  the GFWS warning 
pe r s i s t ed  t h e  in t racockpi t  conversation t h a t  surmounted the  au ra l  
warning dis,closed t h a t  the  cap ta in ' s  and f i r s t  o f f i c e r ' s  a t t e n t i o n  was 
d i rec ted  Immediately t o  t h e i r  IVSI's and t h e  2,000-fpm descent rate; 
t h e i r  a t t e n t i o n  was not d i rec ted  t o  t h e i r  a l t ime te r s .  Neither man noted 
t h a t  the  K I A  had been reached and passed. 

While the  f i r s t  o f f i c e r ' s  f a i l u r e  t o  provide t h e  cap ta in  with 
a l t i t u d e  awareness aas l s t ance  dur ing the  upper por t ions  of the  approach. 
can be a t t r i b u t e d  t o  h i s  permit t ing himself t o  be d i s t r a c t e d  by ou t s ide  
v i s u a l  cues;, t h e  evidence shoved t h a t  another source of d i s t r a c t i o n  from 
about 1,000 f t  down t o  the  a c t i v a t i o n  of the  CPUS was the  workload 



imposed upon him by the  extension of t h e  landing gear  and the  associa ted  
c h e c k l i s t - w n i t o r i n g  t a sks  involved. Under normal circumstances these  . 
t a s k s  should have been completed before t h e  s t a r t  of the  descent t o  HDA. 
not  upon leaving 1,000 f  t. 

A review of the  capta in ' s  a c t i v i t i e s  from 1,700 f t  t o  the 
a c t i v a t i o n  of t h e  GPWS disc losed t h a t  during t h e  e a r l y  p a r t  of the  
descent-from 1,700 f t  t o  about 1.300 ft--he had es t ab l i shed  a s t a b l e  
approach path. The average r a t e  of descent was about 600 t o  800 fpm; 
t h e r e  was a s l i g h t  increase  i n  airspeed from 154 t o  160 KIAS; t h e .  
t h r u s t  was s t a b i l i z e d  a t  25 percent of takeoff r a t ed  t h r u s t ;  and, except 
f o r  a momentary p i t c h  down a s  the  f l a p s  were extended t o  25*, the  p i t c h  
a t t i t u d e  decreased slowly from 3' noseup t o  2' noseup. Had the  landing 
gear  been extended and f l a p s  lowered t o  30Â° the  a i r c r a f t  would have 
probably achieved t h e  des i red  parameters f o r  the  approach. However, t h e  
landing gear was not  extended f o r  another 25 t o  30 sec, and the  f l a p s  
remained a t  25'. Because of t h i s  nonstandard approach configuration,  
t h e  cap ta in  experienced added d i f f i c u l t i e s  in h i s  at tempts t o  a t t a i n  h i s  
des i r ed  descent r a t e  and a i rspeed during t h e  approach. 

Contrary t o  the  f l i g h t  manual's recotnendations,  t he  capta in  
continued t o  use  h i s  f l i g h t  d i r e c t o r  during t h e  approach, but only f o r  
heading guidance. Since he made no changes t o  the  p i t ch  reference  
p o s i t i o n  of the  command b a r s  during the approach, t h e  ba r s  would have 
remained posi t ioned throughout t h e  descent a s  they were when the  cap ta in  
was f l y i n g  l e v e l  a t  1,700 ft--commanding an a i r c r a f t  noseup p i t ch  of 
about 2' t o  3'. A t  1,300 f t ,  when t h e  cap ta in  began the  tu rn  t o  250'. 
he a l s o  increased the  r a t e  of descent t o  1,000 fpm. He decreased t h r u s t ,  
lowered t h e  a i r c r a f t ' s  nose, changed the p i t c h  a t t i t u d e  t o  about 3- 
nosedown, and maintained t h a t  p i t c h  a t t i t u d e  u n t i l  t h e  GPWS warning 
began. As a r e s u l t  of these  changes, t h e  horizon reference  l i n e  of the  
f l i g h t  d i r e c t o r  a t t i t u d e  ind ica to r  was now posi t ioned about 3' above the  
s t a t i o n a r y  a i rp lane  symbol and about 2. t o  3- below the  command bars.  
When he s e t  h i s  heading marker t o  250' f o r  t u r n  guidance, t he  command 
b a r s  would have t i l t e d  t o  the r i g h t  t o  reques t  a r i g h t  turn. Therefore, 
dur ing t h e  tu rn  and descent, t he  capta in  was In te rpo la t ing  t h e  Information 
from t h i s  presenta t ion t o  s t e e r  h i s  a i r c r a f t  and t o  maintain the  2' t o  
3' nosedown p i t c h  a t t i t u d e .  

During t h e  descent down t o  500 f t ,  t he  cap ta in  could not 
r e c a l l  observing any a l t i t u d e  readings; any a i rspeed reading o the r  than 
that h i s  des i red  speed on the approach was 140 t o  145 KIAS;  o r  any IVSI 
reading i n  excess of 1,000 fpm. The eye scanning s tud ies  note  t h a t  
dur ing a f l i g h t  d i r e c t o r  approach, 74 percent of the  p i l o t ' s  scan time 
i s  devoted t o  t h e  f l i g h t  d i r e c t o r  a t t i t u d e  ind ica to r .  These r e s u l t s  
were obtained whi le  using t h e  f l i g h t  d i r e c t o r  i n  i ts  optimum manner- 
f l y i n g  the  delta-shaped a i r c r a f t  symbol i n t o  the command bars.  I n  t h i s  
in s t ance ,  t h e  manner i n  which the  capta in  was using h i s  f l i g h t  d i r e c t o r  
a t t i t u d e  ind ica to r  required him t o  in t e rpo la t e  the por t r aya l  and probably 



caused him t o  devote a higher percentage of h i s  eye acan time t o  the  
f l i g h t  d i rec to r  indicator  and a much lover  percentage t o  the other 
f l i g h t  instruments. 

Since t h e  p i t ch  a t t i t u d e  remained constant ,  the  increase  in 
descent r a t e  was t h e  r e s u l t  of the  t h r u s t  reduction and the extension of 
t h e  landing gear. According t o  the  capta in ,  the  increase  i n  the  descent 
r a t e  was the  cumulative r e s u l t  of t h r u s t  reduction and a i r c r a f t  reconfigu- 
r a t ion .  However, the  capta in ' s  handling of the  t h r u s t  auggests t h a t  he 
did  observe the  airspeed ind ica to r  at some time during the  descent. He 
had es tabl ished an a t t i t u d e  which i n i t i a l l y  produced the  des i red r a t e  of 
descent;  however. he s t i l l  kept r e t a rd ing  t h r u s t  u n t i l  i t  reached 1 2 . 5  
percent of takeoff ra ted th rus t .  A t  t h i s  point ,  t h e  airspeed was about 
1 0  t o  1 5  KIAS over h i s  s t a t e d  des i red t a rge t  speed, and i t  appears t h a t  
the  t h r u s t  reduction was a n  attempt t o  reduce t h a t  speed while maintaining 
t h e  p i t c h  a t t i t u d e  which had produced the  1,000-fpm descent r a t e .  Since 
be did  not  alter the  p i t ch  a t t i t u d e ,  t h e  lower th rus t  s e t t i n g s  reduced 
the  airspeed and increased the  descent r a t e .  This trend continued a s  
t h r u s t  was reduced toward the  f l i g h t - i d l e  range where i t  remained u n t i l  
impact. Thus, the  f l i g h t  approached the  MDA with th rus t  a t  f l i g h t  i d l e  
and wi th  a descent r a t e  t h a t  was at o r  above 1,600 fpm. 

The evidence concerning t h i s  phase of the  f l i g h t  d isc losed 
t h a t  t h e  demands of t ry ing  t o  e s t a b l i s h  a s t a b i l i z e d  approach and of 
t r y i n g  t o  insure  t h a t  the  MDA was reached i n  s u f f i c i e n t  time and a t  a 
s a f e  airspeed may have contributed t o  a breakdown i n  the  capta in ' s  
instrument scan pat tern .  This breakdown was s i m i l a r  t o  tha t  noted on 
one of h i s  f l i g h t  checks. Based on h i s  testimony and other  evidence, 
t h e  cap ta in  evident ly  f ixed h i s  a t t e n t i o n  on h i s  f l i g h t  d i r e c t o r  ind ica to r  
and e i t h e r  excluded the  a l t ime te r  and I V S I  from h i s  acan, o r  placed them 
a t  t h e  outer  perimeter of h i s  a t t e n t i o n  span where he did  not perceive 
t h e i r  readings. Of paramount Importance t o  t h i s  phase of the  f l i g h t .  
were t h e  f i r s t  o f f i c e r ' s  required a l t i t u d e  awareness c a l l o u t s  t o  the  
capta in ,  which he f a i l e d  t o  make. 

The cap ta in  a l s o  t e s t i f i e d  t h a t  he experienced the  same sense 
of pace t h a t  misled t h e  f i r s t  o f f i c e r .  He s t a t e d  t h a t  s ince  he was not 
aware of any r a t e  of descent i n  excess of 1,000 fpm, he did  not expect t o  
go through " th i s  g rea t  a n  a l t i t u d e  t h i s  quickly." Thus, when the  GPWS 
ac t iva ted  he expected t o  be higher. and when he saw 500 f t  on h i s  a l t ime te r ,  
he believed i t  read 1,500 f t .  The evidence showed t h a t  t h e  capta in  was 
wel l  aware of h i s  a l t i t u d e  a t  1,700 f t ;  he knew he was c leared t o  descend 
t o  1,500 f t ;  he blew he w a s  c leared t o  t h e  MDA; he watched the  f i r s t  
o f f i c e r  r e s e t  t h e  a l t i t u d e  alerter a f t e r  receiving t h i s  clearance,  and 
he set up a 1,000-fpm descent rate sometime a f t e r  tha t .  The Board cannot 
determine how, under these  circumstances, the  cap ta in  could have read 
500 f t  and in te rp re ted  i t  t o  be  1.500 f t .  an a l t i t u d e  he know he had 
l e f t  almost 1 min e a r l i e r .  



The c a p m i n  a l s o  s a i d  t h a t  he misread h i s  a l t ime te r  two more 
times a f t e r  he made the  f i r s t  e r ro r .  Since the  capta in  knew he was 
descending toward the  MDA and he  could hear the  ground proximity warning, 
t h e  Board does not  bel ieve  it reasonable t h a t  he would repeat the  f i r s t  
e r r o r  two more times. However, while the  warning was i n  progress the 
c a p t a i n r e c a l l e d  the  N S I  reading correct ly .  H e  recal led  h i s  control  
Inputs,  t h e  manner i n  which they were made, and the  r e s u l t s  that these  
inputs  had on the  descent r a t e .  Based upon the  foregoing, the  Board 
concludes t h a t  t h e  capta in  focused h i s  a t t e n t i o n  on the N S I  and e i t h e r  
d id  not  look a t  h i s  a l t ime te r  o r  did not  perceive its 'reading. 

The Safety  Board bel ieves  t h a t  the  GPUS warning may have 
prevented the  p i l o t s  from seeing the  MDA l igh t s .  Although the  evidence 
disc losed t h a t  the  MDA warning l i g h t  system was operat ional  and tha t  the  
proper MDA value  had been inser ted i n t o  the  radio  a l t ime te r ,  ne i the r  
p i l o t  saw these  l i g h t s  i l luininate.  The evidence is  conclusive t h a t  the  
ac t iva t ion  of the  GPWS warning d i rec ted  both p i l o t ' s  a t t e n t i o n  t o  the 
GPWS pullup l i g h t s ,  which a r e  much b r igh te r  than the  MOA l i g h t s ,  and t o  
t h e i r  IVSI's. A s  a r e s u l t  ne i the r  p i l o t  saw the  l a s t  automatic warning 
tha t  might have a l e r t e d  him t o  h i s  a l t i t u d e .  

Because of the  a l t i t u d e  a t  which the GPWS warning began. i t  Is 
impossible t o  determine i f  mode 1 o r  mode 4 caused the system t o  ac t iva te .  
Regardless of the  mode, once the  a i r c r a f t  descended below 500 f t  the  
mode 4 system would have sus ta ined the  alarm u n t i l  the  f l i g h t  engineer 
inh ib i t ed  the  system. 

The f l i g h t  engineer believed he had been ins t ruc ted  t o  turn  
the  system o f f ;  the  CVR t r a n s c r i p t  subs tan t i a t e s  h i s  be l i e f .  After the 
GPWS was turned off the  f l i g h t  engineer r e s e t  the switch. However, he 
must have r e s e t  i t  within 4 sec  of Impact, s ince  the  system did  not have 
time t o  recycle.  

Once the  CPUS had sounded, the  capta in  concurred with the  
f i r s t  o f f i c e r ' s  ana lys i s  tha t  i t  was the excessive descent r a t e  which 
caused the  warning. H e  eased back on the  control  column, saw the  descent 
r a t e  lessen,  and heard the  alarm cease. However, the alarm ceased 
because the  system had been inhibi ted ,  not because of the change i n  the  
descent r a t e .  The capta in  erroneously concluded t h a t  the problem was 
solved. The r a t e  of descent had shallowed t o  1,600 fpm when the warning 
was s i lenced,  and the  cap ta in  continued t o  descend without checking h i s  
a l t ime te r .  I n  t h i s  case, h i s  f a i l u r e  t o  check h i s  a l t ime te r  was v i t a l  
t o  the  s a f e t y  of the  f l i g h t  s ince  the  performance analys is  disclosed 
t h a t  f o r  4 3ec t o  6 sec  a f t e r  the  warning was s i lenced the  capta in  could 
have a r r e s t e d  the  descent and avoided the  crash. Based on these data,  
had a go-around been i n i t i a t e d  while the 9-sec warning vas  i n  progress,  
the  crash a l s o  could have been prevented. 



Since t h e s k y  was dark and the  a i r c r a f t  was being flovn i n  
instrument meteorological conditions on an approach which afforded the  
p i l o t  no v e r t i c a l  guidance, a prudent capta in  would have i n i t i a t e d  a 
missed approach a t  the  onset of the  warning r a t h e r  than t r y  t o  determine 
the  v a l i d i t y  of the  warning. The procedures in the  company f l i g h t  manual 
s t a t e d  t h a t  under these  conditions pos i t ive  ac t ion  t o  a l t e r  the  f l igh tpa th  
would be "pa r t i cu la r ly  appropriate." Merely easing the  nose of the  
a i r c r a f t  up t o  reduce the  descent r a t e  without adding t h r u s t  cannot be 
c l a s s i f i e d  EIS such p o s i t i v e  act ion.  The f a c t s  t h a t  t h e  a i r c r a f t  entered 
t h e  warning regime i n  a 3' nosedown a t t i t u d e ,  a t  a 2.000-fpm descent 
r a t e ,  and with a l l  engines a t  o r  near f l i g h t  i d l e  should have cons t i tu ted  
added grounds t o  the  cap ta in  t o  pos i t ive ly  a l t e r  the  f l igh tpa th .  

The GPWS procedures a l s o  required t h a t  the  p i l o t s  "focus t h e i r  
a t t e n t i o n  on t e r r a i n  proximity" t o  determine the  v a l i d i t y  of the  warning. 
The beginning of the  GPWS a l e r t  const i tu ted.  i f  not  an emergency, ce r t a in ly  
an abnormal s i t u a t i o n  and should have made then check every ava i l ab le  
a l t ime te r  system t o  f i x  the  a i r c r a f t ' s  pos i t ion  r e l a t i v e  t o  the  t e r r a i n .  
The p i l o t s  knew they were a t  an a l t i t u d e  where the radio  a l t i m e t e r s  were 
operat ive;  they knew t h a t  t h e  approach was being made over water; and 
they knew that  the re  were no t e r r a i n  f ea tu res  present t h a t  would have 
made the  r a c i o  a l t ime te r  readout suspect.  Under t h e  circumstances, 
the  Safety  Board concluded t h a t  an experienced f l i g h t c r e v  should have 
checked t h e i r  r ad io  a l t i m e t e r s  s ince  the  a l t i m e t e r s  would have provided 
them with ar. immediate readout of absolute  a l t i t u d e .  

I n  summary, the  Safety Board concludes t h a t  the  ATC procedures 
a f fec ted  t h e  conduct of the  approach, and, the re fo re ,  contributed t o  the  
chain of events which l ed  t o  t h e  accident.  Although the  con t ro l l e r  had 
placed the  a i r c r a f t  i n  a pos i t ion  from which the  approach could have 
been completed sa fe ly ,  he a l s o  had placed i t  In a pos i t ion  where the  
cap ta in  had t o  a l t e r  t h e  t i d i n g  of h i s  check l i s t  procedures In order t o  
configure h i s  a i r c r a f t  more rapidly  than usual. While the  c o n t r o l l e r ' s  
handling of the  f l i g h t  d id  not p lace  the  a i r c r a f t  i n  a dangerous posi t ion.  
h i s  nonstandard procedures made the  approach more d i f f i c u l t  f o r  the  crew 
t o  accomplish. 

However, t h e  accident would have been aver ted had the  p i l o t s  
performed t c  the  es tabl ished standards expected of a i r l i n e  cockpit  
crews. This r epor t  documents a l a c k  of professionalism on t h e  crew's 
p a r t  which contributed t o  t h e i r  i n a b i l i t y  t o  recover f ron  a procedural  
e r r o r  on the. p a r t  of the  con t ro l l e r .  

The accident  was survivable  f o r  several  reasons: (1) The 
traumatic i r j u r i e s  sustained by the  passengers and crew indicated t h a t  
t h e  Impact fo rces  were n o t  s u f f i c i e n t  t o  produce f a t a l  I n j u r i e s ;  (2) 
s ince  the  water was not  deep enough t o  t o t a l l y  submerge the  a i r c r a f t ,  
ample time vas provided f o r  evacuation, and t h e  a i r c r a f t  acted a s  a 
platform fo r  those  awaiting rescue; (3) t h e  barge was immediately 



access ib le  t o  the  passengers; (4) the  a i r  and water temperatures were 
moderate; and (5) t h e  wind, wave, and cur ren t  a c t i o n s  were minimal. I n  
addi t ion,  the  a c t i o n s  of the  captain,  h i s  f l ightcrew, the  cabin crew, 
and able-bodied passengers played a major r o l e  in insur ing the  su rv iva l  
of the passengers u n t i l  they were rescued by the  tugboat and barge. 

The Safety  Board commends the  crew of the  tug and barge f o r  
t h e i r  a c t i o n s  during the  rescue. The combined ac t ions  of both the  
a i r c r a f t  and su r face  vessels '  crews contributed immensely t o  minimizing 
the  l o s s  of l i v e s  i n  t h i s  accident. 

3. CONCLUSIONS 

3.1 Findings 

The a i r c r a f t ' s  crew and the  c o n t r o l l e r s  were c e r t i f i c a t e d  
and qual i f  led. 

There were no a i r c r a f t  systems o r  a i r c r a f t  s t r u c t u r e s  
malfunctions. 

The con t ro l l e r  did not follow prescribed procedures; he 
d id  not vector the  a i r c r a f t  t o  in te rcep t  the  f i n a l  approach 
course 2 nmi outs ide  the  approach gate ;  and he did not 
provide the  capta in  v i t h  advance no t i ce  of the  f i n a l  
descent point .  Therefore he contributed t o  the f l l g h t -  
crew's delay i n  extending f l a p s  and beginning the  before- 
landing f i n a l  checkl is t .  

The capta in  f u r t h e r  delayed the  conf igurat ion of h i s  
a i r c r a f t  f o r  the  f i n a l  descent,  and he did  not complete 
t h e  process. The landing gear was extended a t  940 f t ;  
however, landing f l a p s  (30") were never extended. 

The capta in  was unable t o  e s t a b l i s h  a s t a b l e  descent 
p r o f i l e  a f t e r  descending below 1,300 f t .  

The capta in  and f i r s t  o f f i c e r  d id  not monitor t h e i r  
IVSI's f o r  an extended period before the  ac t iva t ion  of 
t h e  GPWS. 

The capta in  e i t h e r  misread o r  d id  not read h i s  a l t i m e t e r s  
during the  l a t t e r  s tages  of the  approach. 

The f i r s t  o f f i c e r  d id  not make any of the  required 
a l t i t u d e  c a l l o u t s  during the  f i n a l  descent. 

The f l i g h t  engineer 's  i n h i b i t i o n  of the  GPWS coincided 
wi th  the cap ta in ' s  r a i s i n g  the nose and reducing the 
descent r a t e .  The p i l o t s  were misled i n t o  bel ieving the  
problem was solved. 



Probable C a E  

The National Transportation Safety Board determines that the 
probable cause of this accident was the flightcrew's unprofessionally 
conducted r.onprecision instrument approach, in that the captain and the 
crew failed to monitor :he descent rate and altitude, and the first 
officer failed to provide the captain with required altitude and 
approach performance callouts. The crew failed to check and utilize 
all instruments available for altitude awareness, turned off the ground 
proximity warning system, and failed to configure the aircraft properly 
and in a timely manner for the approach. 

Contributing to the accident was the radar controller's 
failure to provide advance notice of the start-descent point which 
accelerated the pace of the crew's cockpit activities after the passage 
of the final approach fix. 

BY THE NATIONAL TRANSPORTATION SAFETY B0AP.D 

Is/ JAMES B. KING 
Chairman 

lei ELWOOD T. DRIVER 
Vice Chairman 

Is/ FRANCIS H. McADAMS 
Member 

I s /  PHILIP A. ROGUE 
Member 

November 9. 1978 
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APPB1DIX A 

11IVESTIGATION AND DEPOSITIONS 

The National TranBportatlon Safety Board was not i f ied  of the 
accident  about 2140 on May 8, 1978. The Safety Board Imed ia t e ly  
dispatched an inves t iga t ive  team t o  t he  Bcene. Inves t iga t ive  groups 
were eutabllshed fo r  operations, a i r  t r a f f i c  control ,  vicnesses, weather, 
human fac tors ,  s t ruc tures ,  powerplants, s y a t e a ~ ,  f l i g h t  data recorder,  
fnnintenance records, and cockpit voice recorder. 

P a r t i e s  t o  t he  inves t iga t ion  were: The Federal Aviation 
Adminiatra t lon ,  National Air l ines ,  Inc., Air Line P i l o t s  Association, 
Profesmiorial A i r  Traf f ic  Controllers  Organization. Transport Workers 
Union, P r a t t  and Whitney Divlaion of United Technologies Corporation, 
t h e  Boelnf; Aircraf t  Company, and t h e  Flight  Engineers In terna t ional  
Association. 

Deposition proceedings were held on June 29 and 30. 1978, i n  
Washington, D.C. Testimony was taken from the following pe r~ons :  the 
captain,  f i r s t  of f icer ,  and f l i g h t  engineer of National 193; National 
Air l ine '8  Director of Boelng 727 Fl ight  Standards; the approach con- 
t r o l l e r :  4in ATC crsinlog of f icer :  and two Federal AviAtion Administration 
wicneaoes concerning a i r p o r t  construction and tuvaide. 



APPENDIX B 

Captain Georee T. Kunz 

Captain Kunz, 55, was employed by Nat ional  A i r l i n e s ,  Inc.,  
November 12. 1956. He he ld  A i r l i n e  Transport P i l o t  C e r t i f i c a t e  No. 
408979 with an  a i r c r a f t  mult iengiae land r a t i n g .  He held type r a t i n g s  
f o r  the  Boeing 727 and Douglas DC-4, 6, 7. and 8 a i r c r a f t .  H i s  f i r s t -  
c l a s s  medical c e r t i f i c a t e  was i s sued  November 10, 1977, with the  l i m i t a t i o n  
t h a t  he  " s h a l l  possess  c o r r e c t i n g  g l a s s e s  f o r  near  v i s i o n  whi le  exerc i s ing  
t h e  p r i v i l e g e s  of h i s  a i rman's  c e r t i f i c a t e . "  The c a p t a i n  t e s t i f i e d  t h a t  
he was no t  wearing h i s  g l a s s e s  dur ing  the  approach. 

Captain Kunz was promoted t o  c a p t a i n  on t h e  Boeing 727 a i r c r a f t  
on October 23, 1967. H e  passed h i s  l a s t  p rof ic iency  check on October 31, 
1977, and h i s  l a s t  l i n e  check on November 5. 1977. He l a s t  completed 
r e c u r r e n t  t r a i n i n g  on May 3, 1978. The c a p t a i n ' s  most recen t  ASR approach 
check was given i n  t h e  Boeing 727 s imula to r  on Apr i l  22, 1977, and was 
s a t i s f a c t o r y .  

The review of t h e  c a p t a i n ' s  t r a i n i n g  f i l e  d i sc losed  one prof ic iency 
check upon which he experienced some d i f f i c u l t i e s .  The check f l i g h t  was 
given on January 9. 1976. when t h e  company resumed s e r v i c e  fol lowing the  
se t t l ement  of a f l i g h t  a t t e n d a n t  labor  d i s p u t e .  The c a p t a i n  had no t  
been a t  the  c o n t r o l s  of a Boeing 727 f o r  about 4 months. The check 
airman who gave the  p rof ic iency  check s t a t e d .  i n  p a r t :  

"The f l i g h t  took p lace  i n  n igh t  WR condi t ions  and t h e  a i r  work 
maneuvers were accomplished f i r s t ,  wi th  no p a r t i c u l a r  problems. 
Three n igh t  r e q u a l i f i c a t i o n  v i s u a l  touch and go landings were 
s a t i s f a c ~ o r i l y c o m p l e t e d  a t  t h e  Dade C o l l i e r  Training T r a n s i t i o n a l  
Airport .  The instrument hood was f i x e d  i n  place. obscuring Capt. - .  
~ u n z '  forward v i s ion .  Since t h e  t r a i n i n g  has no r a d a r ,  I 
provided simulated r a d a r  v e c t o r s  t o  p lace  the  a i r c r a f t  on an  i n t e r c e p t  
ang le  t o  the  f i n a l  approach course. I am n o t  s u r e  which approach 
was attempted f i r s t ,  i.e. l o c a l i z e r  on ly  ( g l i d e  s lope o u t )  o r  ADF 
approach. I am sure,  though, t h a t  no s imulated emergency o r  abnormal 
condi t ions  were presented. During base l e g  t o  f i n a l ,  Capt. Kunz 
l o s t  approximately 300 t o  400 f e e t  a l t i t u d e  and had t o  be reminded 
t h a t  we were wel l  below our intended l e v e l .  He d i d  c o r r e c t  back t o  
the  intended a l t i t u d e .  However, on l e v e l  o f f  a t  MDA he  again let 
t h e  a i r c r a f t  descend wel l  below t h e  des i red  a l t i t u d e .  I t o l d  
Capt. Kunz t o  execute  a missed approach. On our nex t  approach it 
was very obvious t h a t  Capt. Kunz was having instrument scan problems 
(sometimes r e f e r r e d  t o  a s  tunnel  v i s i o n ) .  He again demonstrated 
poor a l t i t u d e ~ c o n t r o l  by going w e l l  below the des i red  p a t t e r n  and 
MDA a l t i t u d e .  The hood was pu l led  and I had Capt. Kunz accomplish 
a VFR f u l l  s t o p  landing."  
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The captain was given addi t ional  t ra in ing  and flew a recheck 
successfully.  The company records disclosed that  188 captains had t o  
complete a proficiency check before scheduled on a t r i p  a f t e r  the f l i g h t  
at tendant  s t r i k e  ended; 14, including Capt. Kunz "required more than one 
f l i g h t  t o  successfully complete the checks.. . ." 

Captain Kunz has flown 18,109 hrs ,  of which 5,358 were in the 
Boelng 727 a i r c r a f t .  In t he  30-day and 24-hour periods preceding the 
accident ,  he flew 79 and 0 hours, respectively.  

F i r s t  Officer  Leonard G.  Sanderson, Jr. 

'First  Officer  Sanderaon, 31, vas  esployed by National Air l ines ,  
Inc., December 20, 1976. He held Air l ine  Transport P i lo t  Cer t i f ica te  
No. 1972432 with commercial pr iv i leges  and a i rp lane  s ingle  and multi- 
engine land ra t ings .  H i s  f i r s t - c l a s s  medical c e r t i f i c a t e  was iasued 
December 2, 1977, with no llmications. 

F i r s t  Officer  Sanderaon i n i t i a l l y  qual i f ied  is  a F i r s t  Officer 
on Boeing 727 a i r c r a f t  on January 24, 1977, and passed his last proficiency 
check on November 14. 1977. Be l a s t  completed recurrent t ra in ing  on 
January 12, 1978. 

T i r e t  Officer  Sanderson has flown 4,848 hours, of which 842 
were i n  the b e i n g  727. In t he  30-day and 24-hour periods preceding the 
accident  he flew 49 and 0 hours, respectively.  

Except f o r  ASR approaches given i n  the simulator during pro- 
f i c i ency  checks, ne i ther  p i l o t  could r e c a l l  having aade an ASR approach 
i n  t he  a i r c r a f t  recently.  

F l ight  Engineer James K. S t o c k v d l  

Flight  Engineer Stockuell,  47, was employed by Hatioual Air l ines ,  
Inc., June 2, 1969. He held t he  following ce r t i f i ca t e s :  Aircraf t  and 
Powerplant Mechanic Ce r t i f i ca t e  No. 1237882; Flight  Engineer Ce r t i f i ca t e  
No. 1726358 with reciprocating engine and turboje t  engine ra t lngc;  and 
Coamerclal P i l o t  Ce r t i f i ca t e  No. 1587778 with an Imtrumcnt ra t ing .  Bis 
f i r s t - c l a s s  medical c e r t i f i c a t e  was issued October 23, 1977 with no 
l h i U C i 0 n S .  

Flight  Engineer Stocfcwell I n i t i a l l y  qualif ied M a f l i g h t  
engineer on Booing 727 a i r c r a f t  i n  August 20, 1969. Be p i x e d  M a  h a t  
proficiency cheek on August 16, 1977, and him l i t  lint check on Bovaber 30, 
1977. Be lait completed recurrent  t r a in ing  on February 22, 1978. 

F l ight  Engineer StoekoeU hÃ f l m  9.486 houri u a f l i g h t  
engineer, of which 7,050 were in t h e  being 727. In  the  N-day and 
24-hour periods preceding the accident  he flew 53 and 0 taw, r s a p e c t i d y .  
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Fl igh t  Attendant Carol J. Crawford 

F l igh t  Attendant Crewford, 29. was employed by National Airl ines,  
Inc., March 16, 1968. She was qual i f ied  f o r  duty i n  the Boeing 727. 
Her t o t a l  f l i g h t  time i n  t he  Boelug 727 waa about 5.000 hours. 

P l ight  Attendant Crawford aucceaafully completed her =st 
recent  recurrent  t r a in ing  March 16. 1978. On March 28, 1977, >he d a m -  
s t r a t e d  her a b i l i t y  t o  operate the doors and ex i t8  of the Boeing 727 
a i r c r a f t .  

F l ight  Attendant Carl  E. Greenwood 

F l igh t  Attendant Greenwood, 23, was employed by National 
Air l ines ,  lac.. January 28, 1977. He was qual i f ied  for  duty on the 
Boeing 727. Hie t o t a l  f l i g h t  time i n  theBoeing 727 ma about 600 
hours. 

F l ight  Attendant Greenwood successfully completed h i s  most 
recent  recurrent  t ra in ing  October 13. 1977. On January 15. 1977, he 
demonetrated h i s  a b i l i t y  t o  operate t he  doors and ex i l e  of the Boeing 
727 a i r c r a f t .  

F l ight  Attendant Deborah U. Vernlank 

Fl ight  Attendant Verplank, 28, was hired by National Air l ines ,  
Inc., August 26, 1970. She was qual i f ied  f o r  duty i n  the Boeing 727. 
Her t o t a l  f l i g h t  tine i n  the Boeing 727 was about 6,000 hours. 

F l ight  Attendant Verplank successfully completed her most 
recent  recurrent  t ra in ing  April 17, 1978. On April 15, 1978, she 
demonstrated her a b i l i t y  t o  operate the doors and e x i t s  of the Boeing 
727 a i r c r a f t .  
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AIRCRAFT INFOIiMATION 

National Airlines, Inc.. had operated N4744 continuously since 
its purchase from the Boeing Company on March 26. 1978,until the accident. 
The aircraft had been in service 26,720.2 hours. 

N4744 was equipped with 3 Prate and Whitney Model JT8D-7B 
engines. Pertinent information pertaining to the engines is as follows: 

Engine Engine Engine 
No. 1 No. 2 - NO. 3 

Serial No. 654797 654939 649246 
Date 1nst.illed 3/21/78 8/26/77 10/15/77 
Tine Since New (hours) 19,678.9 20,539.6 26,432.6 
Cycles Since New 21,555 21,100 26,808 
Time Sine,? Heavy Maintenance 5.386.9 2,312.8 1,891.8 
Cycles Since Heavy Maintenance 5,143 1,057 1,491 
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NRTIONRL RIRLINES f lT  PENSRCOLR~ FLn . . .  MRY 89 1978 
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