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F i l e  No. 1-0029 

NATIOJXL TRANSPORTATION SAFETY BOARD 
WASHINGTON, D. C .  20591 

AIRCRAFT ACCIDENT REPORT 

Adopted: November 5, 1974 

EASTERN AIR LINES , INC . 
McDONNEZL-DOUGLAS DC-9-31, N8967E 

NORTH CANTON, OHIO 
NOVEMBER 27, 1973 

AKRON-CANTON REGIONAL AIRPORT, 

SYNOPSIS 

An Eastern A i r  Lines McDonnell-Douglas DC-9-31 crashed a t  Akron- 
Canton Regional Airport , North Canton, Ohio, on November 27,  1973, a t  
2129 e.s.t. The a i r c r a f t  ran off the  end of runway 01 a f t e r  completing a 
precis ion approach and landing, traversed 110 f e e t  of unpaved ground, and 
plunged over a 38-foot embankment. The a i r c r a f t  was damaged subs tan t i a l ly  
by the  impact, but there was no f i r e .  The 2 1  passengers and 5 crewmembers 
sustained various i n j u r i e s .  

The a i r c r a f t  landed about 2,200 t o  2,600 f e e t  beyond the  threshold 
of runway 01. The weather a t  the  time consisted of low ce i l ings ,  l i g h t  
r a i n  showers, fog, and lk-mile v i s i b i l i t y .  

The National Transportation Safety Board determines t h a t  the  probable 
cause of the accident was the  capta in ' s  decis ion t o  complete the  landing 
a t  an excessive airspeed and a t  a dis tance too f a r  down a wet runway t o  
permit the  s a f e  stopping of the  a i r c r a f t .  Factors which contributed t o  
the  accident were: (1) Lack of airspeed awareness during the f i n a l  por- 
t i o n  of the approach, (2) an erroneous indica t ion  of the  speed command 
indica tor  , and (3) hydroplaning. 

1. INVESTIGATION 

1.1 History of the Fl ight  

Eastern A i r  Lines, Inc. ,  F l ight  300 (JL4 300) ,  a McDonnell-Douglas 
DC-9-31 (N8967E), was a scheduled passenger f l i g h t  from Miami, F lor ida ,  
t o  Akron-Canton Regional Airport ,  North Canton, Ohio, v i a  Pi t tsburgh,  
Pennsylvania. 

In Pittsburgh, the captain received the 2009 L/ Ohio Valley S t a t e s  
weather repor ts  which included the  following Akron-Canton observation: 
Scattered clouds a t 1 0 0  f e e t ,  measured ceiling-300 fee tove rcas t ,  v i s i b i l i t y -  
1% miles, thunderstorm, l i g h t  r a i n  showers, fog, wind-300° a t  5 kn. 

- 1/ A l l  t imeshere inare  Eastern standard time, based on 24-hour clock. 
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EA 300 departed Pi t tsburgh a t  2110 with 2 1  passengers and a crew of 
5. Their computed takeoff da ta  was based on a gross  weight of about 
83,000 lbs. ,  and according t o  t he  fl ightcrew, t he  a i r c r a f t  performed i n  
accordance wi th  t h e i r  calculated da ta  and airspeeds.  The f l i g h t  was 
cleared t o ,  and flew a t  6,000 f e e t .  2 /  - I 

EA 300 contacted Akron-Canton approach cont ro l  a t  2118. The approach 
con t ro l l e r  s t a t ed ,  ''You can have your choice, e i t h e r  t h e  l oca l i ze r  back II 

course one nine approach o r  the  ILS one approach, landing s t r a igh t .  Wind 
is one six zero degrees var iab le  both s ides  a t  e ight  t o  one two, al t i-  
meter two niner  seven four.  Weather is inde f in i t e  c e i l i n g  two hundred, 
sky obscured, v i s i b i l i t y  one and one-half miles, l i g h t  r a i n  showers and 
fog, and the  runway one v i sua l  range is  more than six thousand feet ."  

The capta in  chose the  instrument landing system (ILS) f ron t  course 
approach t o  runway 01 i n  order t o  use the  e lec t ronic  gl idepath informa- 
t ion.  The capta in  and f i r s t  o f f i c e r  s t a t ed  t h a t  t he  weather made the  use 
of the  back course approach inadvisable,  Although the  v i s i b i l i t y  was 
above the  published minimums, they noted t h a t  the  reported ce i l i ng  was 
below the  minimum descent a l t i t u d e  (MDA) f o r  t he  back course procedure. 
They a l s o  knew t h a t  t he  runway was wet, and tha t  they would be landing 
downwind. Although ne i ther  p i l o t  computed the  exact value of t he  tai l-  
wind component before landing, they knew i t  did not exceed the  maximum 
allowable of 10 kn. 

While the  f l i g h t  was  being vectored toward the  ILS f i n a l  approach 
course,  t he  cap ta in  authorized a f l i g h t  a t tendant  t o  observe the approach 
from the  cockpit  jumpseat. 

Before c lear ing  the  f l i g h t  f o r  t he  approach, the approach'controller 
informed them, "Eastern th ree  hundred, a company DC-9 j u s t  took o f f .  
Said when he landed (on runway 19) , there  was some water on the  runway, 
but  the  braking ac t ion  was p r e t t y  good." The f l i g h t  acknowledged t h i s  
message. 

The tower con t ro l l e r  cleared t h e  f l i g h t  t o  land, and reported the 
wind as,  "One s ix  zero degrees a t  niner." (Based on t h i s  wind, the  ta i l-  
wind component was 8 kn.). The f i r s t  o f f i c e r  positioned the  f l aps  a t  the  

- 2/  A l l  a l t i t u d e s  and elevat ions are mean sea level, unless othe.rwise 
indicated,  

- 3/ A i rc ra f t  landing d is tance  determinations are based upon an approach 
airspeed which is 130 percent of t h e  s ta l l  airspeed (1.3 Vs). 
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capta in ' s  command , and both the  cap ta in  and t h e  f i r s t  o f f i c e r  s t a ted  t h a t  
the  f l a p s  were extended t o  the  50' pos i t ion  before the  a i r c r a f t  passed the  
outer  marker (OM), The check l i s t s  were accomplished i n  accordance wi th  

a company procedures. 

The cap ta in  s t a t e d  tha t  the  approach was flown wi thin  "normal para- - meters." The approach l i g h t s  were i n  view at  400 f e e t ,  and t h e  runway 
l i g h t s  could be seen a t  300 f e e t ,  He was s a t i s f i e d  wi th  the  approach ex- 
cept  f o r  t h e  speed command indicator  , which was reading slow. A/ Accord- 
ing t o  the  capta in ,  t h i s  occurred about t h e  time t h e  f i r s t  o f f i c e r  ca l l ed  
t h a t  the  runway was i n  s i g h t ,  and the  airspeed was 125 KIAS. H e  made re- 
marks t o  t h e  f i r s t  o f f i c e r  about the  speed command system's slow indica-  
t i o n  and a loading problem, and then added t h r u s t  momentarily u n t i l  "the 
a i r c r a f t  w a s  i n  good pos i t ion  fo r  the  landing." Before t h i s  conversation, 
the  f i r s t  o f f i c e r  had to ld  t h e  capta in  t h a t  they were *I(A big fast." m e  
f i r s t  o f f i c e r  s t a t e d  t h a t  h i s  airspeed indicator  a t  tha t  time indicated 
130 t o  135 KIAS. He remembered t h e  capta in ' s  remarks, and he ve r i f i ed  
t h a t  the  cap ta in ' s  speed command pointer  was reading slow; however, he  
did not recall the  indicat ions  on h i s  ind ica to r  a t  any time during the 
approach. He confirmed t h a t  t h e  capta in  added t h r u s t ,  but he s t a t e d  t h a t  
the  sequence of events occurred before  he to ld  t h e  capta in  t h a t  t h e  run- 
way was i n  s i g h t  and while they were s t i l l  i n  instrument f l i g h t  condi- 
t ions .  

About 24 seconds before touchdown, the  f i r s t  o f f i c e r  ca l l ed  "Three 
hundred f e e t . .  .above the  g l i d e  slope" and, shor t ly  t h e r e a f t e r ,  "Minimums ... the  a i r p o r t ' s  on your l e f t . "  There were no other  a l t i t u d e  cal ls  
during t h e  approach, and no c a l l o u t s  of airspeed devia t ions  were made 
during t h e  f i n a l  p a r t  of t h e  approach. Neither crewmember recalled t h e  
indicated airspeed j u s t  before touchdown. 

The f l i g h t  d a t a  recorder airspeed trace disclosed t h a t  t h e  indicated 
airspeed began increasing 35 seconds a f t e r  the  OM was passed. During t h e  
f i n a l  minute of the  approach, i t  increased s t e a d i l y  from 132 KIAS, and 
a t t a ined  a maximum of 142 KIAS when t h e  f i r s t  o f f i c e r  ca l l ed  '"inimums ." 
A t  touchdown, the  airspeed trace was about 139 KIAS. 

* 

According t o  the  crew, the  a i r c r a f t  touched down about 1,000 t o  
1,500 f e e t  beyond t h e  runway threshold and on t h e  cen te r l ine ;  i t  did not 
f l o a t  before t h e  touchdown. The s p o i l e r s  deployed automatically a t  
touchdown. Normal reverse t h r u s t  and brakes were applied immediately 
a f t e r  touchdown, and reverse t h r u s t  was maintained u n t i l  the  a i r c r a f t  
slowed t o  between 60 and 70 KIAS. A t  t h a t  time, decelera t ion seemed t o  
stop. Reverse thrust w a s  increased to maximum continuous thrust (MCT) , 
- 4/ The speed command ind ica to r  moves v e r t i c a l l y  over a scale. The 

po in te r  i s  centered when the  computed optimum speed f o r  a maneuver 
and indicated airspeed correspond. The pointer  moves below center  
when the  indicated airspeed i s  below the  computed optimum speed 
and above center  when the  speed is  higher. 
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and engine compressor stalls were heard. The cap ta in  sa id  t h a t  t h e  
brakes f e l t  normal, but  t h a t  the  a i r c r a f t ' s  response t o  them was not .  

The f i r s t  o f f i c e r  turned t h e  an t i sk id  system off i n  response t o  
the  cap ta in ' s  command; he  then "got on" t h e  brakes wi th  the  captain.  

. The cap ta in  s t a t e d  t h a t  these  ac t ions  took place  about t h e  point  where 
the  runway l i g h t s  were " jus t  s t a r t i n g  t o  go orange." The f i r s t  o f f i c e r  
s t a t e d  t h a t  the  airspeed w a s  about 70 t o  80 KIAS. They noted t h a t  the  
airspeed was  less than 60 KIAS when t h e  a i r c r a f t  l e f t  the  runway. 

After t h e  a i r c r a f t  l e f t  t h e  pavement, i t  traversed about 110 f e e t  
of level ground, plunged over a 38-foot embankment, and stopped i n  a 
level a t t i t u d e  i n  a f i e l d  below. The time was 2129. 

Some passengers noticed t h e  lack of dece le ra t ion  during the  landing 
r o l l .  One s t a t e d  t h a t  t h e  a i r c r a f t  was beyond the  terminal building 
before i t  landed. (See Appendix F.) I n  addi t ion ,  four witnesses a t  
the  a i r p o r t  saw the  f l i g h t  land. Three sa id  t h a t  the  a i r c r a f t  touched 
down a t ,  o r  beyond, t h e  i n t e r s e c t i o n  of runways 01/19 and 05/23. The 
four th  sa id  t h a t  t h e  a i r c r a f t  landed before i t  reached t h a t  in te r sec t ion .  

The accident  occurred during t h e  hours of darkness and a t  l a t i t u d e  
40°54'58''N and longitude 81°26 '32W. 

1.2 

1.3 

1.4 

1.5 

I n j u r i e s  t o  Persons 

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

F a t a l  0 0 0 
Nonfatal 5 2 1  0 
None 0 0 

Damage t o  A i r c r a f t  

The a i r c r a f t  was damaged s u b s t a n t i a l l y  by the  impact. 

Other Damage 

None 

C r e w  Information 

The crewmembers were qua l i f i ed  and c e r t i f i c a t e d  f o r  t h e  f l i g h t .  

- Passengers Others 

(See Appendix B.) 

1.6 A i r c r a f t  Information 

N8967E was  c e r t i f i c a t e d  and maintained according t o  Federal  Aviation 
Regulations. (See Appendix C .) 
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The a i r c r a f t ' s  weight and center  of g rav i ty  a t  the  time of the  acci- 
dent were 80,000 lbs .  and 23.8 percent mean aerodynamic chord (MAC), re- 
spectively.  Both were wi th in  speci f ied  l imi t s .  I f  the  runway is  wet and 

weight f o r  a landing on runway 01 is  92,900 lbs .  
E the  tailwind component i s  10 kn, the  maximum allowable a i r c r a f t  gross 

c 
1.7 Meteorological Information 

The following are se lec ted  surface  weather observations a t  t h e  Akron- 
Canton Regional Airport  on November 27, 1973. 

- 2055 - Record Special, i n d e f i n i t e  200 f e e t ,  sky obscured, v i s i b i l i t y -  
1% miles, l i g h t  r a i n  showers, fog,  temperature-58OF., dew 
p0int-54~F.,  ~ i n d - 1 5 0 ~  a t  10 kn, altimeter setting-29.75 i n .  
Thunderstorm ended 2020, moved nor theas t ,  peak wind-310° a t  7 kn. 
2007. Pressure f a l l i n g  rapidly.  

2137 - Special ,  i n d e f i n i t e  200 f e e t ,  sky obscured, v i s i b i l i t y- 1 %  
miles, l i g h t  r a i n  showers, fog, temperature-59'F., dew point-  
54OF., wind-160° a t  10 kn, altimeter setting-29.75 in .  

The o f f i c i a l  p r e c i p i t a t i o n  records fo r  the  a i r p o r t  indicated the  
following r a i n f a l l  amounts: 

Time - 
1800 - 1900 
1900 - 2000 
2000 - 2100 
2100 - 2200 

Inches 

0.02 
0.05 
0.04 
0.06 

A Beechcraft King A i r ,  N711MC, landed a t  the  Akron-Canton Regional 
Airport  about 5 minutes before EA 300. Before the  King A i r  landed, the  
approach con t ro l l e r  asked the  p i l o t  t o  check the  braking ac t ion ,  because 
he had received two repor t s  of poor braking. A twin Cessna had reported 
some hydroplaning, and an Allegheny Ai r l ines  DC-9 had reported poor brak- 
ing because of water on the  runway. The approach con t ro l l e r  a l s o  s t a t e d  
t h a t  two a i r c r a f t  had landed s ince  those repor t s  and t h a t  they reported 
no d i f f i c u l t i e s .  The CVR confirmed t h a t  t h i s  transmission was ava i l ab le  
i n  EA 300's cockpit and t h a t  in t racockpi t  conversation occurred during 
tha t  transmission. 

LL 

- 

The cap ta in  s t a t e d  t h a t  he d id  not recall hearing the  transmission. 
The first officer remembered the reference t o  the aircraft's ca l l  sign, 
but did not remember the  contents  of t h e  message. 

The King Air's f l ightcrew did  not g ive  a braking ac t ion  repor t  t o  
the  tower, but  subsequently s t a t e d  t h a t  they had experienced l i g h t  r a i n  
and a tai lwind on the  approach, and t h a t  they saw the  runway a t  the  
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middle marker (MM). The p i l o t  s t a t ed  t h a t  the  runway was w e t  wi th  pud- 
d l e s  of water on it .  H e  used reverse t h r u s t  only t o  s top  t h e  a i r c r a f t  
and, therefore ,  w a s  not aware of hydroplaning. 

Two DC-9's landed a t  t h e  a i r p o r t  before EA 300: Allegheny Airlines 
F l i g h t  915 (AL 915) a t  2028 and Eastern A i r l i n e s  F l igh t  573 (EA 573) a t  
2&8. 

The p i l o t  of AI, 915, a DC- 9- 31,  s ta ted  t h a t  the  weather was near 
minimums wi th  l i g h t  t o  moderate r a i n  and a wind of 130° a t  5 kn. H e  
s t a t e d  t h a t  t h e  approach t o  runway 01 was normal. Af ter  touchdown, "Maxi- 
mum reversing and braking was used and considerable hydroplaning was ex- 
perienced." The p i l o t  reported t o  the  tower t h a t  t h e  braking ac t ion  was  
llpoor . 

The p i l o t  of EA 573, a DC-9-14, made two unsuccessful ILS approaches 
t o  runway 01. The f i r s t  approach was abandoned because of the  repor tedly  
poor braking ac t ion ,  a high Vref speed of 133 KIAS, and a tai lwind,  which 
resul ted  i n  a descent rate of "about 1,500 f e e t  per minute." On t h e  
second attempt the  f l i g h t  touched down. A t  touchdown, t h e  crew was in-  
formed t h a t  the  wind was 160' at  10 kn. During a p o s t f l i g h t  interview, 
t h e  cap ta in  s t a t e d ,  "Since we touched down r a t h e r  long, 1,500 t o  2,000 
f e e t  down t h e  runway, coupled wi th  the  las t  wind repor t ,  I e lec ted  t o  
abor t  the  landing even though the  ground s p o i l e r s  had actuated." A back 
course approach t o  runway 19 was then made and the  cap ta in  had no d i f f i -  
c u l t y  stopping h i s  a i r c r a f t  a f t e r  landing. 

1.8 Aids t o  Navigation 

The ILS a t  Akron-Canton Regional Airport  provides a front 'course ap- 
proach t o  runway 01 and a back course approach t o  runway 19. The inbound 
heading f o r  t h e  f r o n t  course approach i s  6 O .  

There i s  a low frequency homer located a t  t h e  OM. The OM and MM a r e  
located 3.7 nmi and 0.7 nmi, respec t ive ly ,  from the  runway threshold. 

The gl idepath  angle i s  2.9'. The minimum crossing a l t i t u d e s  a t  the  
OM and MM are 2,416 f e e t  and 1,452 feet , respect ively ,  The published mini- 
mums f o r  t h i s  approach are runway v i sua l  range (RVR) 2,400 f e e t ,  o r  + mile. 

The decis ion height  OH) i s  1,413 f e e t  (200 f e e t  above the  runway 
touchdown zone. ) 

The published minimum f o r  the  ILS back course approach is 3 / 4  mile 
v i s i b i l i t y .  The MDA is  1,560 f e e t ,  o r  343 f e e t  above t h e  touchdown zone 
of runway 19. After the  accident ,  the  pe r t inen t  a i r p o r t  equipment, 
NAVAIDS, and the  ILS were inspected and flightchecked; they operated 
wi th in  prescribed parameters. 
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1.9 Communications 

Not applicable.  

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

The Akron-Canton Regional Airport  was c e r t i f i c a t e d  under 14 CFR 139 
f o r  scheduled a i r  carrier operat ions on Apri l  14, 1973. It i s  served by 
th ree  runways: Runway 01/19> runway 05/23, and runway 14/32. Fie ld  
e levat ion is 1,228 f e e t .  

L 

Runway 0 1  is  6,398 feet long and 150 feet wide and is paved with un- 
grooved asphal t .  The usable runway beyond the  g l idepath  i n t e r s e c t i o n  is 
5,458 f e e t .  The runway is equipped wi th  h igh- intens i ty  runway l i g h t s ,  a 
high- intensi ty approach l i g h t  system with sequence f l a shers ,  and a trans-  
missometer. The f i n a l  2,200 f e e t  of runway 0 1  is  indicated by high- 
i n t e n s i t y  amber runway l i g h t s .  

The d i s t ance  from t h e  south end of runway 01 t o  i ts  i n t e r s e c t i o n  with 
runway 14/32 is  about 1,200 f e e t ,  and t o  i ts  i n t e r s e c t i o n  wi th  runway 
05/23 , about 2,250 f e e t .  

During an  inspect ion of runway 01 on t h e  morning a f t e r  t h e  accident ,  
rubber deposi ts  were found i n  t h e  touchdown zones a t  both ends of the  run- 
way; however, no other  s i g n i f i c a n t  runway surface  contamination was noted. 
Over t h e  major por t ion  of t h e  runway, the  tire t racks  of EA 300 could not 
be dist inguished from those of o the r  a i r c r a f t .  The accident  a i r c r a f t ' s  
t ire t racks  became dis t inguishable  over t h e  last 200 f e e t  of t h e  runway. 
Within t h i s  200 f e e t ,  an area about 3 f e e t  long contained black rubber 
marks; t h a t  area was very c l o s e  t o  t h e  end of t h e  runway. 

1.11 Fl igh t  Recorders 

The a i r c r a f t  was equipped wi th  a Fai rchi ld  Model F-5424 f l i g h t  da ta  
recorder (FDR), serial No. 1218. The f l i g h t  recorder and f o i l  recording 
medium were undamaged, and a l l  parameters had been recorded. c 

The last  5 minutes of the  recorder traces were read. The a l t i t u d e  
I information was based upon a barometric pressure  of 29.75 in .  t o  convert 

pressure a l t i t u d e  t o  mean sea level. No correct ions  were made t o  any 
other  parameters. (See Appendix D.) 

The a i r c r a f t  was  equipped wi th  a Fa i rch i ld  A-100 cockpit voice 
recorder (CVR) , serial No.  851. The recorder and tape were not damaged. 
The f i n a l  11 minutes were transcribed f o r  t h i s  r epor t .  (See Appendix E.) 
Both recorders were i n s t a l l e d  i n  the  a f t  sec t ion  of t h e  a i r c r a f t .  
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1.12 A i r c r a f t  Wreckage 

The a i r c r a f t  stopped on a magnetic heading of 360' and about 380 
f e e t  beyond t h e  end of runway 01. The wings were i n t a c t  and remained at- 
tached t o  the  fuselage.  There w a s  minor s p i l l a g e  of Jet-A f u e l .  The 
leading edge slats were found extended f u l l y ;  t h e  t r a i l i n g  edge f l a p s  
on t h e  r i g h t  wing were found extended f u l l y ,  while those on t h e  l e f t  
wing were i n  an  intermediate pos i t ion .  The f l a p  se lec to r  handle was 
found i n  the  50' de tent .  The s p o i l e r s  were down, i n t a c t  , and at tached 
t o  the  wing. Weeds and g r a s s  were trapped between the  s p o i l e r s  and t h e  
wing s t ruc tu re .  The speed brake lever was  i n  the  re t rac ted  posi t ion .  

The fuselage forward of s t a t i o n  996 was i n t a c t .  Both engine as- 
semblies separated from the  a f t  fuse lage  sect ion,  and t h e  pylons remained 
at tached t o  t h e  engines. The e n t i r e  a f t  fuselage sec t ion  and empennage, 
including t h e  aux i l i a ry  power u n i t ,  separated from t h e  main fuselage a t  
the  pressure  bulkhead. 

The main landing gear was extended and locked, and had folded a f t  a t  
its attachments. The nose gear assembly was i n  t h e  e x t  d o s i t i o n  and 
at tached t o  i t s  support s t ruc tu re .  The nose gear and s t r u c t u r e  
were to rn  from the  fuselage and ro ta ted  a f t  and upward i n t o  t h e  electrical 
and e lec t ron ic  compartment. 

2* 

Continuity of the  rudder, e l eva to r ,  and hor izonta l  s t a b i l i z e r  con- 
t r o l s  w a s  destroyed by separtition of t h e  empennage from the  fuselage. The 
a i l e r o n s ,  s p o i l e r s ,  and f l a p s  were not movable as a r e s u l t  of ground impact. 

The movable reference  markers (bugs) of t h e  cap ta in ' s  and f i r s t  o f f i -  
cer's airspeed ind ica to r s  were set a t  116 and 115 kn, respect ively .  

The upper l e f t  altimeter was set a t  28.43 i n .  and indicated 270 f e e t .  
The lower l e f t  altimeter was set a t  29.75 in .  and indicated 1,200 f e e t .  
The r i g h t  altimeter was set a t  28.43 i n .  and indicated  300 f e e t .  

A l l  four main gear tires contained patches of reverted rubber. The 
t i r e  pressure  f o r  tires No. 1 through 4 were 135 lbs. ,  137 lbs. ,  125 lbs.,  
and 150 lbs., respectively. Brake w e a r ,  t i re  tread depth (except wi th in  
the  patches of reverted rubber) ,  and i n f l a t i o n  pressures were wi th in  pre- 
scribed tolerances.  

1.13 Medical and Pathological  Information 

There were no f a t a l i t i e s .  Of t h e  16 se r ious ly  in jured persons, 7 
sustained v e r t e b r a l  f r ac tu res .  Other i n j u r i e s  included contusions, 
l ace ra t ions ,  and spra ins .  

Most of the  passengers and crewmembers were t r ea ted  at  the  accident  
s i te  before being taken t o  t h e  hosp i t a l .  

3 
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1.14 F i r e  - 
There was no f i r e .  

1.15 Survival  Aspects 

This was  a survivable accident;  the  cockpit  and cabin maint ained 
t h e i r  s t r u c t u r a l  i n t e g r i t y ;  the  tiedown chain- remained i n t a c t .  Because 
the re  was no f i r e ,  the re  was ample time fo r  evacuation and rescue. High 
vertical impact forces  accounted f o r  t h e  separa t ion of t h e  t a i l  sec t ion ,  
t h e  damage t o  t h e  cabin i n t e r i o r ,  and the  i n j u r i e s  sustained by passengers 
and cr m e m b e r  s . 

The f l i g h t  a t tendants  responded e f f e c t i v e l y  t o  t h e  emergency. They 
used t h e i r  company-issued f l a s h l i g h t s ,  an e lec t ron ic  megaphone, and o the r  
emergency equipment t o  d i r e c t  the  rescue operat ions.  Passengers reported,  
"a second o r  two of confusion," followed by an order ly  evacuation. The 
col lapse  of t h e  overhead racks onto t h e  backrests  of t h e  seats during t h e  
f i n a l  impact caused head i n j u r i e s  and in te r fe red  wi th  the  use of t h e  over- 
wing exits. 

The emergency l i g h t s  functioned properly,  except t h a t  the  purser was 
unable t o  remove the  quick- release l i g h t  u n i t  a t  t h e  main en t ry  door f o r  
use as a hand-held f l a s h l i g h t .  

A l l  exits were opened except t h e  cap ta in ' s  s l i d i n g  window; t h e  cap- 
t a i n  exi ted  through t h e  rear of the  a i r c r a f t .  The i n f l a t a b l e  s l i d e  a t  t h e  
ga l l ey  door operated normally and w a s  used by several people t o  exit and 
reen te r  t h e  a i r c r a f t  t o  assist with the  rescue. Because of the  proximity 
of t h e  main en t ry  door t o  the  ground, the  f l i g h t  at tendant  detached the  
g i r t  bar;  therefore ,  the  s l i d e  d id  not deploy when t h e  door was opened. 
The s l i d e  a t  the  t a i l  exit was to rn  off  with t h e  s t r u c t u r e  tha t  separated 
from t h e  a i r c r a f t .  The f i r s t  o f f i c e r  exited t h e  a i r c r a f t  through h i s  
s l i d i n g  window. The capta in  and a f l i g h t  a t tendant  entered the  cabin via 
the  cockpit  door and helped supervise t h e  evacuation. Several passengers 
were immobilized and had t o  be ca r r i ed  out on backboards. A l l  occupants 
reportedly were removed from the  s i te  wi th in  20 minutes a f t e r  t h e  accident .  

1.16 Tests and Research 

1.16.1 A i r c r a f t  Components and Systems 

The brake system components and the  damaged an t i sk id  con t ro l  box 
were examined. Two of t h e  four  c i r c u i t  boards t e s t ed  s a t i s f a c t o r i l y ;  
however, two boards had cracks and broken t r a n s i s t o r s  which prevented 
t e s t ing .  The four transducers,  hydraulic fuses ,  brakes, and brake servo 
valves a l s o  t e s ted  s a t i s f a c t o r i l y .  
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The components of t h e  p i t o t  system tes ted  s a t i s f a c t o r i l y .  The th ree  

p f t o t  heads were c lean  with no evidence of d i s t o r t i o n .  The p i t o t  and 
static d ra ins  were clean.  Both airspeed ind ica to r s  were tes ted ,  and both 
operated wi th in  limits. 

A l l  major components of the  speed conrmand system were tes ted  and were 
found t o  funct ion properly. 

1.16.2 Runway Coeff ic ient  of F r i c t i o n  

A t  t h e  Safety Board's request ,  t h e  National Aeronautics and Space 
Administration (NASA) conducted s l ipper iness  and drainage tests on runway 
01 using t h e  NASA diagonal braked vehic le  (DBV). Three test zones, A, B ,  
and C ,  were es tabl ished along t h e  runway, and covered wi th  water t o  
depths ranging from damp t o  0.02 in .  The following stopping d i s t ance  
r a t i o s  (SDR) - 5/ were es tabl ished.  

Test Zone Feet  from Threshold Rubber Deposits SDR - 
A i/ 1,865 t o  2,580 None t o  spo t s  1.31 

B t o  C 3,580 t o  4,400 Spots t o  medium 1.61 
B 2,580 t o  3,580 None t o  spots  1.60 

C 4,400 t o  5,400 Medium t o  heavy 1.80 

A wet runway s l ipper iness  reference  f o r  c iv i l  a i r c r a f t  operat ions may 
be determined from t h e  Federal  Aviation Regulations f o r  a i r c r a f t  landing 
c e r t i f i c a t i o n  (14 CFR 21.125) and a i r c r a f t  landing oDerations (14 CFR 
121.195). This reference  s l ipper iness  level i s  equivalent  t o  an SKR of 
1.92. 

- L  

a 
According t o  a NASA Langley Research Center study, runway water 

depth during a landing determines t h e  type of hydroplaning phenomena 
t h a t  could occur. Tests i n d i c a t e  t h a t  an  a i r c r a f t  is suscept ib le  t o  both 
viscous hydroplaning and rever ted  rubber hydroplaning (when the  wheels 
are locked) when water depths range from damp t o  0.05 i n .  A l l  t h ree  
types of hydroplaning (dynamic, viscous,  and reverted rubber z/) may 

- 5/ SDR i s  the rat io  of the wet runway stopping distance to the dry 

- 6/ T e s t  Zone A included an asphal t  patch a t  t h e  i n t e r s e c t i o n s  of run- 

runway stopping d i s t ance  f o r  an a i r c r a f t  of the  same weight, speed, 
and configurat ion.  

ways 01 and 05/23. 

developed by a tire moving across a fluid-covered surface.  Viscous 
hydroplaning o r  skidding is t h e  r e s u l t  of t h e  reduction of t h e  f r i c-  
t i o n  c o e f f i c i e n t  caused by t h e  lubr ica t ion  p roper t i e s  of a t h i n  
f l u i d  between the  t i re  and t h e  runway. Reverted rubber hydroplaning 
occurs from an increase  i n  tire p r i n t  pressure  as a r e s u l t  of pro- 
longed viscous o r  dynamic hydroplaning t o  the  point  t h a t  the  t i r e  
melts and reverts t o  i ts o r i g i n a l  unvulcanized state. 

- 7/ Dynamic hydroplaning is  the  r e s u l t  of t h e  hydrodynamic l i f t  fo rces  
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occur wi th  0.05 t o  0.10 i n .  water on t h e  runway. The speed of the  air-  
plane must exceed t h e  tire dynamic hydroplaning speed (approximately 9 
times t h e  square root  of t h e  t i r e  pressure) f o r  dynamic hydroplaning t o  
occur. 

1.16.3 Performance Data 

A t  the  Safety Board's reques t ,  the  McDonne11-Douglas A i r c r a f t  Corpora- 
t i o n  furnished stopping dis tances  f o r  the  DC-9-31 a i r c r a f t ,  The following 
parameters remained constant  f o r  a l l  computations: Fie ld  elevation-1,228 
f e e t ,  temperature-15O C ,  a i r c r a f t  landing weight-80,000 lbs . ,  s l a t s  ex- 
tended, and 50' f l aps .  An 8-kn tai lwind component was applied t o  a l l  
computations. Ground s p o i l e r s  were assumed t o  be deployed automatical ly 
and f u l l y  extended 1 second a f t e r  touchdown. When brakes were included 
i n  the  decelera t ion d a t a ,  braking began 1 second a f t e r  touchdown, and 
f u l l  brakes were applied 2 seconds later. The va r iab le  condit ions and 
t h e  r e s u l t s  are set f o r t h  below. 

Condition 1 assumed t h a t  t h e  runway was dry. The a i r c r a f t  crossed 
t h e  runway threshold a t  an  a l t i t u d e  of 50 f e e t ,  a t  1.3 Vs (115 KIAS), 
and landed at  1.25 Vs (110 KIAS). Forward t h r u s t  remained a t  i d l e  
throughout the  landing r o l l .  Based upon these  cri teria,  the  ground 
stopping d i s t ance  was  1,818 f e e t .  A landing speed of 139 KIAS increased 
t h e  stopping d i s t ance  t o  2,964 f e e t .  

Condition 2 was set up t o  inves t iga te  t h e  e f f e c t  of 80 percent N 1  - 8/ reverse t h r u s t  on t h e  ground stopping d i s t ance  on a w e t  and dry runway. 
An SDR of 1.71 was applied to  approximate t h e  w e t  runway braking condi- 
t ions .  It was assumed t h a t  the  t h r u s t  levers were pulled i n t o  t h e  re- 
verse de ten t s  3 seconds a f t e r  touchdown and t h a t  80 percent N l  was a t t a ined  
8 seconds a f t e r  touchdown. The following da ta  were computed: 

Conditions Stopping Distance ( fee t )  
Dry Wet 

(1) 80 percent N 1  reverse  t h r u s t  and 

(2) 80 percent N 1  reverse t h r u s t  and 

- 
braking 2 , 540 3,678 

no braking, 5,697 5,697 

1.17 Other Information 

1.17.1 Eastern A i r  Lines Company DC-9 F l i g h t  Manual Procedures 

Eastern A i r  Lines requires  the  p i l o t  not f ly ing  the aircraft t o  
make the  following calls  on a l l  approaches: 

- 8/ A measurement of t h r u s t  expressed i n  terms of a percentage of t h e  
r o t a t i o n a l  speed of t h e  N 1  (low pressure) compressor. 
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A t  1,000 f e e t  above f i e l d  e levat ion,  cal l  out  a l t i t u d e ,  air-  
speed, rate of descent.  On instrument approaches, he w i l l  a l s o  
c a l l  out  t h e  r e s u l t  of f l a g  scan. 

A t  500 f e e t  above f i e l d  e levat ion,  c a l l  out  a l t i t u d e ,  airspeed,  
ra te  of descent.  On instrument approaches, he w i l l  a l s o  cal l  
out  t h e  r e s u l t  of f l a g  scan. 

Cal l  out s i g n i f i c a n t  devia t ions  from programed airspeed and 
des i red  descent rate. 

For instrument approaches, c a l l  out  DH or  minimum descent 
a l t i t u d e .  

Call out  "runway i n  s igh t - - r igh t / l e f t  o r  s t r a i g h t  ahead." 

According t o  Eastern A i r  Lines DC-9 t r a in ing  procedures, once t h e  
runway is  ca l l ed  "in s igh t"  only airspeed devia t ions  should be ca l l ed  t o  
t h e  pi1ot' 's a t t e n t i o n  during the  remainder of t h e  approach. The company 
recommended t h a t  these  speeds be  ca l l ed  out  as variances from the  Vref 
o r  "bug" speed, f o r  example, "bug plus" o r  "bug minus" t h e  amount of 
va r ia t ion .  

The Eastern A i r  Lines DC-9 f l i g h t  manual states, i n  p a r t ,  "After 
touchdown, apply reverse t h r u s t  smoothly but  quickly, using 80 percent 
N1 as des i red  maximum; however, maximum continuous t h r u s t  (MCT) may be 
used i f  condit ions requ i re  maximum stopping e f f o r t .  A s  speed decreases 
t o  approximately 70 knots,  reduce power t o  prevent surging. I d l e  reverse 
t h r u s t  should be used u n t i l  forward t h r u s t  i s  required t o  taxi." 

With regard t o  airspeed con t ro l  procedures during landing approaches, 
the  f l i g h t  manual states i n  pa r t :  "The speed 1.3 V s ,  re ference  speed 
(Vref), i s  used t o  determine FAR landing d i s t ance  and i s  used as t a r g e t  
speed on f i n a l  approach." The f l i g h t  manual a l s o  discusses f a c t o r s  which 
a f f e c t  the  Vref speed, such as headwind component and gus t  f a c t o r s ,  and 
how these  should be managed. The discussion c loses  wi th  the  following 
statement: "Over the  threshold,  only the  gus t  f a c t o r  should be maintained 
above Vref . I 1  

Eastern A i r  Line 's  airspeed con t ro l  procedures requ i re  t h a t  a t a r g e t  
speed of Vref + 5 KIAS flown on t h e  f i n a l  approach. The add i t iona l  5 
KIAS i s  to  compensate f o r  unknown, o r  undetermined, wind e f f e c t  and i s  t o  
be bled off  slowly i n  order t o  c ross  t h e  runway threshold a t  Vref. 

1.17.2 Speed C o m n d  System 

8 

Speed command devia t ion pointers  are located on the  r i g h t  s i d e  of 
t h e  capta in ' s  and f i r s t  o f f i c e r ' s  f l i g h t  d i r e c t o r  ind ica to r .  They indi-  
c a t e  devia t ion from optimum speed f o r  the  low-speed modes of f l i g h t  and 
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a i d  t h e  p i l o t  i n  maintaining a s a f e  margin above t h e  s t a l l  speed. The 
fast- slow pointers  receive electrical s igna l s  from a speed command com- 
puter ,  which receives information from an accelerometer, v e r t i c a l  gyro, 
an angle of a t t a c k  transducer,  the  r i g h t  f l a p  transducer,  s la t  re lays ,  
the  f l i g h t  d i r e c t o r  c o n t r o l l e r ,  t h r o t t l e  switches, and the  air/ground 
oleo re lay .  

With an a i r c r a f t  weight of 80,000 lbs . ,  landing gear extended, and 
f l a p s  and slats f u l l y  extended, the  pointer  would center  a t  an indicated 
airspeed of Vref + 3, o r  118 kns. A t  lesser f l a p  s e t t i n g s  o r  higher gross  
weights, t h e  pointer  would center  a t  correspondingly higher indicated air- 
speeds. A malfunction of a s la t  r e l a y  would cause the  instrument t o  
center  a t  a higher indicated airspeed without a warning f l a g  (about 20 
KIAS a t  t h i s  a i r c r a f t ' s  configurat ion).  

Eastern A i r  Line's t r a in ing  curriculum f o r  t h e  speed command system 
was, f o r  the  most p a r t ,  l imited t o  the  presenta t ion afforded the  p i l o t  
during the  takeoff ,  the  go-around maneuver, and engine-out maneuvers. 
With regard t o  the f i n a l  approach, the  company taught t h a t  the .a i rspeed 
ind ica to r  was t h e  primary instrument f o r  airspeed con t ro i  t h a t  scheduled 
airspeeds should be maintained, and tha t  the  speed command was a backup 
reference  instrument. It did not teach the  e f f e c t  which variances of 
gross weight o r  center  of g rav i ty  locat ions  would have on t h e  speed com- 
mand system's fast- slow presentat ion.  There was no presenta t ion o r  pos- 
s i b l e  malfunctions which could alter the  speed command reading, without 
a d isplay  of the  warning f l ag .  The only malfunction demonstrated i n  the  
f l i g h t  simulator r esu l t ed  i n  the  display of warning f l ags .  The cap ta in ' s  
and f i r s t  o f f i c e r ' s  deposit ions corroborated t h a t  t h i s  was t h e  extent  of 
t h e i r  t r a in ing  on t h e  system. 

1.17.3 F l igh t  Attendant S ta t ions  

The f l i g h t  a t t endan t ' s  presence i n  the  cockpit  was not precluded by 
the  provisions of 14 CFR 121.547, and based on the  number of passenger 
seats on the  a i r c r a f t ,  only two f l i g h t  a t tendants  were required i n  t h e  
passenger cabin. 

The t h i r d  f l i g h t  a t tendant  was assigned t o  t h e  f l i g h t  t o  assist i n  a 
meal service between Miami and Pit tsburgh,  and as such, was designated as 
the "extra" at tendant .  According t o  the company's f l i g h t  a t tendant  
manual, the  e x t r a  a t tendant  shares the  du t i es  of t h e  other f l i g h t  at tend-  
an t s  and w i l l  occupy the  forward jumpseat wi th  the  senior f l i g h t  a t tendant  
on takeoff and landing. 

A company f l i g h t  a t tendant  supervisor s t a t e d ,  however, t h a t  the  
manual does not expressly preclude a f l i g h t  a t tendant  from occupying the  
cockpit jumpseat during a takeoff o r  landing, and tha t  the  capta in  had 
the  au thor i ty  t o  author ize  a f l i g h t  a t tendant  t o  s i t  i n  a seat o ther  
than t h a t  t o  which she was assigned. 
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2 .  APIALYSIS AND CONCLUSIONS 

2.1 Analysis 

When the  f l ightcrew was offered a choice between a f r o n t  course ILS 
approach t o  runway 01 o r  the  back course approach t o  runway 19, they had 
received adequate weather information t o  make the  se lec t ion.  Based on t h e  
repor t s  they had received a t  Pi t t sburgh and en route ,  they knew about the  
c e i l i n g ,  the  r a i n ,  and t h e  surface  winds a t  Akron-Canton. Therefore, the  
cap ta in  knew tha t  h i s  choice of the  f r o n t  course approach not only would 
requ i re  landing on a w e t  runway, but  a l s o  would subject  h i s  a i r c r a f t  t o  
t h e  e f f e c t s  of a tai lwind t h a t  approached t h e  a i r c r a f t ' s  maximum allow- 
a b l e  component. 

Before c lea r ing  EA 300 f o r  t h e  approach, t h e  c o n t r o l l e r  to ld  the  
f l i g h t  t h a t  a company DC-9 had reported t h a t  the re  was water on the  run- 
way and t h a t  t h e  braking ac t ion  on runway 19 was "pret ty good". Before 
t h a t  r epor t ,  a twin Cessna and an Allegheny Ai r l ines  DC-9 had reported 
poor braking and hydroplaning, b u t . t h e s e  repor t s  were 1 hour old.  There 
was no fu r the r  corroborat ion of t h e  Allegheny DC-9's r e p o r t ,  thus,  the  
information given t o  EA 300 was the  latest d a t a  ava i l ab le  t o  the  con t ro l l e r .  

The cap ta in ' s  and f i r s t  o f f i c e r ' s  r eco l l ec t ions  of t h e  indicated air-  
speeds during the  key moments of the  descent vary. The cap ta in  s t a t e d  
t h a t  h i s  r eac t ion  t o  the  slow ind ica t ion  on t h e  speed connnand ind ica to r  
occurred j u s t  a f t e r  passing the  MM, whereas, t h e  f i r s t  o f f i c e r  placed 
t h i s  event between the  OM and MM. Corre la t ion of t h e  CVR and FDR da ta  
disclosed t h a t  the  speed command ind ica t ion  was mentioned j u s t  a f t e r  t h e  
OM was passed and a f t e r  the  f i r s t  o f f i c e r  called t h a t  they were f a s t .  
According t o  t h e  f i r s t  o f f i c e r ,  the  indicated airspeed a t  t h a t  moment was 
132 KIAS. The FDR trace, a t  t h a t  t i m e ,  indicated 132 KIAS. Therefore, 
t h e  Safety Board concludes t h a t  the  cap ta in  noted t h e  slow reading of 
the  speed command system between t h e  OM and MM. 

The t a r g e t  airspeed f o r  the  approach was Vref + 5 KIAS (120 KIAS), 
and the  runway threshold was t o  be  crossed a t  Vref. The FDR disclosed 
t h a t  the  lowest recorded indicated airspeed on the  approach was 132 KIAS, 
and t h a t  occurred about 15 seconds a f t e r  the  OM was passed. The airspeed 
remained a t  132 KIAS f o r  about 16 seconds, and then began t o  increase  
s t e a d i l y  u n t i l  i t  reached 142 KIAS, about 5 seconds before touchdown. 
The landing speed was  139 KIAS. 

. 

During the  approach, t h e  crew discussed t h e  high indicated a i rspeeds  
and slow ind ica t ions  on t h e  speed connnand indicator .  Since the re  was no 
change i n  a i r c r a f t  conf igura t ion and s ince  t h e  descent rate remained sub- 
s t a n t i a l l y  unchanged, the  airspeed increase  confirmed the  cap ta in ' s  state- 
ment t h a t  he added t h r u s t  i n  response t o  t h e  slow speed command reading. 
H e  s t a ted  t h a t  the  add i t iona l  t h r u s t  w a s  maintained u n t i l  t h e  landing w a s  
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assured. This assessment could not have been made u n t i l  he had t h e  run- 
way i n  s i g h t .  Thus, i t  was apparent tha t  the  add i t iona l  t h r u s t  was applied 
about 30 seconds a f t e r  OM passage and was maintained u n t i l  a f t e r  t h e  f i r s t  
o f f i c e r  ca l l ed  t h e  runway i n  s i g h t ,  1 minute 22 seconds later. During 
tha t  i n t e r v a l ,  the  airspeed increased about 10 KIAS. 

The company's t r a i n i n g  curriculum on the  speed command system did  not 
include a discuss ion of poss ib le  malfunctions t h a t  could cause an  erron- 
eous speed command ind ica t ion  without causing the  warning f l a g  t o  be d i s-  
played. However, they did  teach t h a t  t h e  airspeed indicator  was t h e  p r i-  
mary instrument f o r  con t ro l  of airspeed and t h a t  t h e  t a rge t  speed, based 
upon the  estimated landing weight, was t o  be flown on f i n a l  approach. 
The cap ta in  knew t h a t  the  speed command system would portray t h e  optimum 
speed f o r  the  maneuver being performed, and t h a t  it was based on a i r c r a f t  
configurat ion and gross  weight. He a l s o  knew t h a t  h i s  Vref speed of 115 
KIAS was predicated on an  80,000-lb. landing weight. The slow ind ica t ion  
occurred a t  about 130 t o  135 KIAS, and i t  could not have been v a l i d  unless 
the  a i r c r a f t ' s  gross  weight was about 100,000 t o  105,000 lbs .  Although 
the  cap ta in  mentioned "a loading'problem" i n  connection wi th  the  speed 
command reading,  he a l s o  s t a t e d  t h a t  he had not noted any s i g n i f i c a n t  
va r ia t ions  between t h e i r  computed takeoff da ta  and a i r c r a f t  performance 
a t  Pit tsburgh;  consequently, an  e r ro r  of t h i s  magnitude should have made 
the  cap ta in  suspicious of the  operat ion of t h e  speed command r a t h e r  than 
a i r c r a f t  loading. Ins tead,  he chose t o  react t o  t h e  speed command read- 
ing without request ing a crosscheck of h i s  instruments with those of t h e  
f i r s t  o f f i c e r .  The components of t h e  speed command system functioned 
normally when tes ted;  therefore ,  the  reason f o r  i t s  slow reading remains 
undetermined. 

The evidence indicated t h a t ,  once both p i l o t s  had t h e  runway i n  
s i g h t ,  the  prescribed company airspeed con t ro l  procedures were not fo l-  
lowed. This i s  substant ia ted  by the  f a c t  t h a t  ne i the r  p i l o t  r eca l l ed  
noting t h e  airspeed during the  f i n a l  moments of t h e  approach, although 
i t  was about 25 KIAS above Vref. The lack of airspeed awareness a l s o  
explains the  capta in ' s  statement t h a t  the  approach and landing appeared 
normal t o  him--so normal tha t  he  never considered re jec t ing  it .  

The automatic ac tua t ion  of t h e  ground s p o i l e r s  i d e n t i f i e d  t h e  touch- 
down point  on the  CVR. From t h a t  point ,  t h e  tape  terminated i n  26 seconds. 
Therefore, t h e  ground d i s t ance  traversed by IU 300 was computed using the  
FDR airspeed trace f o r  those 26 seconds. The computation was based on 
average indicated airspeed se lec ted  a t  t h e  midpoint of 1-second i n t e r v a l s .  
The 8-kn tailwind component was then added t o  t h e  indicated airspeed t o  
determine a ground veloci ty .  The computed ground distance traversed by 
the  a i r c r a f t  was 4,503 f e e t .  T h e -a i r c r a f t  stopped 6,777 feet  beyond the  
threshold of runway 01. Based on these  f igures ,  EA 300 touched down 
2,275 f e e t  beyond t h e  threshold of runway 01. 
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The d i s t ance  from the  OM t o  the  runway threshold was  22,481 f e e t ,  

and t h e  elapsed time from marker passage t o  touchdown was 1 minute 40.5 
seconds. During t h a t  time, t h e  f l i g h t  t raversed a ground d i s t ance  of 
about 25,130 f e e t ,  which ind ica tes  t h a t  t h e  a i r c r a f t  landed about 2,648 
f e e t  beyond the  threshold. This estimate was based on average t r u e  air- 
speeds se lec ted  over 10-second i n t e r v a l s .  An 8-kn tai lwind component was 
added . 

These computations support the  statements of the  passenger and t h e  
witnesses who sa id  t h a t  the  a i r c r a f t  landed a t  o r  beyond t h e  i n t e r s e c t i o n  
of runways 01 and 05/23. The Safety Board concludes t h a t  t h e  a i r c r a f t  
landed about 2,200 t o  2,600 f e e t  beyond t h e  threshold of runway 01, which 
l e f t  3,800 t o  4,200 f e e t  of usable runway i n  which t o  s top t h e  a i r c r a f t .  

The NASA tests disclosed t h a t  a t  water depths ranging from damp t o  
0.02 in . ,  t h e  average SDR over t h e  last 3,000 f e e t  of t h e  runway was about 
1.71. Although t h e  exact amount of water on t h e  runway could not be deter-  
mined, an  approximate SDR a t  t h e  time of landing can be derived from t h e  
ava i l ab le  evidence. 

The average decelera t ion rate of EA 300 w a s  about 6 feet/second 2 . 
Over the  last 400 f e e t  of t h e  runway, where evidence of viscous and 
reverted rubber hydroplaning w a s  found, t h i s  rate decreased t o  3 f e e t /  
second2. This rate was achieved by applying brakes s h o r t l y  a f t e r  touch- 
down, using 80 percent N 1  reverse th rus t  over the  f i r s t  por t ion  of t h e  
landing r o l l ,  and f u l l  reverse th rus t  over the  l a t t e r  port ion.  Decelera- 
t i o n  rates were computed from t h e  manufacturer's w e t  runway stopping dis-  
tances. The following t a b l e  represents  a comparison between these  rates 
and EA 300's performance as noted above. 

Condition 

Brakes + 80 percent N 1  reverse t h r u s t  
Brakes + forward i d l e  t h r u s t  
No brakes+80 percentN1reverse  t h r u s t  
EA 300 

uecelera t ion r a t e  (f t . /sec 2) 

10.16 
6.66 
3.98 
6 .OO 

Based on these rates, and statements by t h e  f l ightcrew describing the  
braking condit ions,  t h e  Safety Board concludes t h a t  the  runway condit ions 
a t  the  time of EA 300's landing equaled, or probably exceeded, an SDR 
of 1.71. 

I f  t h e  a i r c r a f t  had been flown according t o  recommended company pro- 
cedures, i t  would have landed about 1,000 f e e t  beyond t h e  runway threshold. 
Applyirg an  SDR of 1.71 and an  8-kn ta i lwind,  the  w e t  stopping d i s t ance  
without the  use  of reverse th rus t  would have been 3,109 f e e t ,  f o r  a t o t a l  
distance of 4,109 f e e t .  Thus, i f  t h e  recommended approach speeds had 
been adhered even wi th  t h e  long landing, t h e  a i r c r a f t  might have been 
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stopped between 5,309 and 5,709 f e e t  beyond 
the  long landing was not the  primary causal  

t h e  threshold. Therefore, 
area.  

Based on an SDR of 1.71, the  147-kn landing ve loc i ty  (139 KIAS + 
&kn tailwind) increased the  wet stopping d i s t ance  without reverse t h r u s t  
from 3,109 f e e t  t o  5,068 f e e t .  Therefore, based on the  estimated touch- 
down po in t s ,  i t  was impossible t o  s top  the  a i r c r a f t  on the  runway without 
the  use of reverse th rus t .  

Company procedures author ize  the  use of MCT reverse t h r u s t  "if con- 
d i t i o n s  requ i re  maximum stopping e f fo r t . "  The f a c t  t h a t  the  cap ta in  d id  
not apply f u l l  reverse t h r u s t  u n t i l  well i n t o  t h e  landing r o l l  fu r the r  
subs tan t i a tes  t h a t  the  landing appeared normal t o  him. According t o  the  
manufacturer, 80 percent  N l  reverse th rus t  would reduce the  landing r o l l  
t o  3,678 f e e t .  Therefore, i f  t h e  a i r c r a f t  touched down a t  2,200 t o  2,600 
f e e t  from the  runway threshold,  i t  might have been poss ib le  t o  s top wi th  
120 t o  520 f e e t  of runway remaining, provided t h e  reverse t h r u s t  was ap- 
pl ied  as set f o r t h  i n  t h e  s t a ted  parameters, and provided i t  operated a t  
i t s  maximum effec t iveness  throughout the  appl ica t ion.  The compressor 
stalls t h a t  occurred when the  capta in  applied MCT reverse th rus t  compro- 
mised the  ef fec t iveness  of the  reverse t h r u s t  and may have rendered i t  
t o t a l l y  i n e f f e c t i v e ,  as evidenced by t h e  f a c t  t h a t  during t h e  t i m e  i t  was 
increased t o  MCT, the  decelera t ion rate de te r io ra ted  t o  less than t h e  
rate computed f o r  80 percent N 1  reverse t h r u s t  only. It is  apparent t h a t  
the  manner i n  which the  landing was accomplished placed t h e  a i r c r a f t  i n  a 
pos i t ion  i n  which stopping was dependent upon the  added e f f e c t s  of re- 
verse t h r u s t .  

Although i t  was established t h a t  t h e  decelera t ion rate of t h e  air- 
c r a f t  was less than t h a t  expected on a runway with an SDR of 1.71, i t  
could not be determined whether t h i s  was t h e  r e s u l t  of dynamic hydroplan- 
ing, the i n t e r a c t i o n  of a c t u a l  SDR and t h e  an t i sk id  system, o r  a combina- 
t i o n  of both. To the  extent  t h a t  condit ions f o r  dynamic hydroplaning 
ex i s t ed ,  t h e  f a c t  t h a t  t h e  landing was made a t  a ve loc i ty  40 kn above the 
t h e o r e t i c a l  tire dynamic hydroplaning speed, resul ted  i n  a considerable 
increase  i n  the  dura t ion of t h e  a i r c r a f t  s u s c e p t i b i l i t y  t o  t h i s  type of 
hydroplaning. 

There is  no doubt t h a t  viscous and reverted rubber hydroplaning oc- 
curred during t h e  latter por t ion of t h e  landing r o l l .  The evidence d i s-  
closed t h a t  the  decrease i n  t h e  decelera t ion rate during the  f i n a l  por t ion  
of t h e  landing r o l l  was p r a c t i c a l l y  simultaneous with the  f i r s t  o f f i c e r ' s  
acknowledgement of the capta in ' s  command t o  tu rn  off the an t i sk id  system, 
and with the beginning of the tire marks on the runway. Since both 
p i l o t s  s t a ted  t h a t  they were on t h e  brakes a t  t h e  time, the deact ivat ion 
of the  an t i sk id  system probably produced a locked wheel skid ,  and t h e  
de te r io ra t ion  of braking performance. 
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Considering t h e  runway condit ions,  the  tai lwind,  t h e  a i r c r a f t ' s  ex- 

cessive landing ve loc i ty ,  and t h e  touchdown point ,  the  cap ta in  should have 
questioned the  f e a s i b i l i t y  of bringing the  a i r c r a f t  t o  a s a f e  s top wi th in  
the  confines of the  runway. H e  had con t ro l  over every f a c e t  of the  ap- 
proach and landing, and t h e  decis ion t o  go around could s t i l l  be made even 
a f t e r  t h e  wheels contacted the  runway. Therefore, t h e  Safety Board con- 
cludes t h a t  although hydroplaning and i t s  e f f e c t s  contr ibuted t o  t h e  acci- 
dent ,  the  cap ta in ' s  decis ion t o  complete the  landing under the  ex i s t ing  
adverse condit ions was the  primary f a c t o r  i n  t h i s  accident .  

With regard t o  t h e  f l i g h t  a t tendant ,  i t  appears t h a t  her  presence i n  
the  cockpit had no e f f e c t  on t h e  manner i n  which t h e  crew executed t h e  ap- 
proach. However, the  Safety Board stresses t h a t  the  operator  as well as 
t h e  pilot-in-command should be f u l l y  cognizant of t h e i r  respect ive  re- 
s p o n s i b i l i t i e s  f o r  assuring t h a t  persons admitted t o  t h e  f l i g h t  deck have 
assigned functions t o  perform and t h a t  they are authorized by Federal  regu- 
l a t i o n s  and company procedures. 

2.2 Conclusions 

a. Findings 

1. 

2 .  

3 .  

4. 

5. 

6. 

7. 

8. 

The f l ighterew was c e r t i f i c a t e d  and qual i f ied  t o  conduct the  
f l i g h t .  

The a i r c r a f t  w a s  c e r t i f i c a t e d  and maintained i n  accordance 
wi th  F U  r u l e s  and company procedures. 

The cap ta in  was aware of the  tailwind and wet runway when 
he decided t o  make a f ron t  course approach t o  runway 01. 

The f l i g h t  acknowledged recept ion of a repor t  s t a t i n g  t h a t  
the re  was some water on the  runway, and t h a t  a company DC-9 
had reported t h a t  braking a c t i o n  w a s  " pre t ty  good" on runway 
19. 

The Safety Board w a s  unable t o  determine the  cause of the  
erroneous ind ica t ion  on t h e  speed command indicator .  

The indicated airspeeds on the  approach were 17 t o  27 
KIAS above the computed Vref. 

The a i r c r a f t  landed about 2,200 t o  2,600 f e e t  beyond the  
runway threshold,  leaving 3,800 t o  4,200 f e e t  of paved 
surface  on which t o  s top.  

The stopping d i s t ance  required under the  existing runway 
condit ions without t h e  use of reverse t h r u s t  was 5,068 f e e t .  

+ 
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9. Hydroplaning occurred during the landing roll. 

b. Probable Cause 

The National Transportation Safety Board determines tha t  the prob- 
able  cause of the  accident was the  capta in ' s  decis ion t o  complete the  
landing a t  an excessive airspeed and a t  a d is tance  too f a r  down a wet 
runway t o  permit the  s a f e  stopping of the  a i r c r a f t .  Factors which con- 
t r ibuted  t o  the accident were: (1) Lack of airspeed awareness during 
the  f i n a l  port ion of the  approach, (2) the  erroneous indica t ion  of the  
speed command ind ica to r ,  and (3) hydroplaning. 
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APPENDIX A 

c 

INVESTIGATION & HEARING 
1. Investigation 

The Safety Board was notified of the accident at 2330 e.s.t., on 
November 27, 1973. An investigation team went immediately to the scene. 
Work groups were established for operations, air traffic control, witnesses, 
weather, human factors, structures, powerplants, systems, maintenance 
records, cockpit voice recorder, and flight data recorder. Parties to 
the investigation included: Eastern Air Lines, Inc., Federal Aviation 
Administration, McDonnell-Douglas Corp., Air Line Pilots Association, and 
International Association of Machinists. 

2. Hearing. 

There was no public hearing. Depositions were taken on July 31, 
1974. 

a 
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APPENDIX B 

CREM INFORMATION 

Captain William H. H i l l  

Captain William H. H i l l ,  40, was employed by EAL on February 18, 
1957. The cap ta in  held 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. 1275591 
with an  a i rp lane  multiengine land r a t i n g ,  and commercial p r iv i l eges  i n  
a i rp lane  s i n g l e  engine land. He was type ra ted  i n  Convair 240/340/440, 
Lockheed Electra, and DC-9 a i r c r a f t .  H e  had a F i r s t- c l a s s  medical certi- 
f i c a t e  dated September 4, 1973, and was required t o  wear g lasses  f o r  
reading . 

The capta in  had checked out  on t h e  DC-9 a i r c r a f t  on Ju ly  1, 1971. 
He had 10,881 f l ight- hours,  736 of which were i n  DC-9 a i r c r a f t .  During 
the  previous 90-day, 30-day, and 24-hour periods,  he had flown 135 hours, 
4 1  hours, and 2 hours 42 minutes, respectively.  H i s  last two proficiency 
checks were on September 15, 1973, and Apr i l  17, 1973. H i s  last l i n e  
check was May 9, 1973, and he had completed recurrent  ground t ra in ing  on 
September 24, 1973. 

The cap ta in  had been off  duty about 53 hours before report ing fo r  
the  f l i g h t .  A t  t he  time of the  accident ,  he had been on duty 4 hours, 
15 minutes, of which 2 hours, 42 minutes were f ly ing time. 

F i r s t  Off icer  Andrew R. McQuigg 

F i r s t  Off icer  Andrew R. McQuigg, 28, was employed by EAL Ju ly  29, 
1968. He had a Commercial P i l o t  License No. 1721270 wi th  an  instrument 
r a t ing .  H e  had a i rp lane  multiengine land, s i n g l e  engine land, and g l i d e r  
a i r c r a f t  r a 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 issued on 
June 15, 1973, with no l imi ta t ions .  

He had upgraded t o  the  E - 9  a i r c r a f t  on October 31, 1973. He had 
accumulated 7,000 f l ight- hours,  23 of which were i n  the  E - 9  a i r c r a f t .  
During t h e  previous 90-day, 30-day, and 24-hour periods,  he had flown 85 
hours, 26 hours, and 2 hours 42 minutes, respect ively .  H i s  last pro- 
f ic iency  check and ground school t r a in ing  were completed on October 31, 
1973; these  completed h i s  DC-9 upgrading curriculum. 

H e  had been off  duty about 111 hours before repor t ing f o r  t h e  f l i g h t .  
A t  the time of the accident, h i s  on-duty and f l ight  t i m e s  were  the same 
as t h e  captain’s.  

The f l i g h t  a t tendants  were qua l i f i ed  according t o  FAA and company 
regula t ions ,  requirements, and procedures. 
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APPENDIX C 

AIRCRAFT INFORMATION 

N8967E, a DC-9-31, was manufactured i n  August 1968, and regis te red  
t o  Eastern A i r  Lines, Inc.,  on August 23, 1968. A standard airworthiness 
c e r t i f i c a t e  was issued f o r  the  a i r c r a f t  on August 13, 1968. The a i r c r a f t  
had accumulated 15,615 f l ight- hours  a t  the time of the  accident.  

A i rc ra f t  and component records showed t h a t  a l l  inspections and over- 
hauls  had been performed wi th in  prescribed time limits and t h a t  the  a i r -  
c r a f t  had been maintained according t o  company procedures and FAA regula- 
t ions .  A l l  appl icable  airworthiness d i r ec t ives  had been complied with a s  
of November 27, 1973. 

The a i r c r a f t  was equipped with two P r a t t  and Whitney JT-8D-7 engines. 
The No. 1 engine, s e r i a l  No. 656882, had 14,008 hours s ince  overhaul, and 
the No. 2 engine, s e r i a l  No. 648991, had 13,927 hours s ince  overhaul. 
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APPENDIX E 

TRANSCRIPT OF ADDITIONAL! PERTINENT CO"UNICA!EONS FROM COCKPIT 

FLIGHT 300, AKRON-CANTON R E I O N A L  AIRPORT, NORTH CANTON, OHIO 
VOICE RECORDER DOUGUS MODEL E-9-31, N89673, EASTEBN AIRLINES 

NOVElvBER 27, 1973 

Cockpit area microphone voice or sound 

Radio transmissions from N8967E 

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

Voice i d e n t i f i e d  as First Officer 

Voice i d e n t i f i e d  as 
-7- 

Voice/source un ident i f ied  

Akron-Canton Approach Control 

King A i r  7 l l M i k e  Charl ie  

Un in t e l l i g ib l e  word or words 

Nonpertinent word 

Break i n  cont inu i ty  

Questionable text 

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

Pause 

U S T e r r h  S-a -R  - Note: Times expressed i n  -t time using the  time 
of f i n a l  impact as 2l29:OO.O c.d. t .  
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APPENDIX F 

AKRON, OHIO a MAY 11-73 a p p e s e n  Approach Chal 

AKRON-CANTON REG'L APT. NOTE: Customs on prior request. 
€lev 1228' 40" 55'N 81' 27'W 

I VOT 110.6 

i 

kale in  Feet 
ID00 0 IO00 ZOO0 3000 

t r i : i  1 I I 
ADDITIONAL RUNWAY INFORMATION 

-LANDING 8EYOND- 
USEABLE LENGTHS 

HlRL HlALS SFL 
LIGHTING Threshold G l ide  Slope TAKE. OFF 

RVR 5458' 
HlRL VASI-1 
MIRL 
MlRL RElL VASI-L 

MlRL 

I AIR CARRIER TAKE - OFF II ALTERNATE 

l A l €  O F F A l l N  FILED W l l H l N l  T A K E - O f i  
-11 A l I N  FllFD WITHIN IAKE-OfiF A l I N  CEILING-VISIBILITY 

I5 M,n P , r s n  30 Mln l v r h l n c  I H r l t n  . Z H r 3 & 4 E n  Othcr 
SCHEDULED iAll t lA ItNon-Skrl A l l  Carrnurr IlS&proach A p p r o a d  __.I______c_ 

"ILLUSTRATION ONLY - NOT TO BE USED FOR NAVIGATIONAL PURPOSES" 
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APPENDIX G 

I 
G p p e r e n  Approach C h a d  MAY 11-73 0 AKRON, OHIO 

AKRON .CANTON lower 1 18.3 Apt. €lev 1228' AKRON-CANTON REG'L 
Var 04" W ILS Rwv 1 
GS 332.6 NDB Ry-y 1 

ApproachtR) 

007'.186" 125.5 007"-186' 125.5 
I 87"-006* 1 18.6 187--006- 118.6 121.7 MSA 

Departure (R)  Ground LOC 109.5 ICAK :<I' 
-- 3 I S " .  1 3 5 " .  315' 

3100' 1 2700' - I 

1538' 
.1445' 

-3590(NDB) 2500 NoPT 
6.5 

LOM MM 

PULL U P :  (Minimum altitude to commence turn 161 3')  climbing RIGHT turn to 3000' 
direct ACO VOR and hold EAST, RIGHT turns, 272" inbound, or as directed. 

DHI 41 3'(200'/1 DHI 463'(2507 I mnl540'(327') 
STRAIGHT-IN LANDING RWY 1 CIRCLE.IO.LAND 

"ILLUSTRATION ONLY - NOT TO BE USED FOR NAVIGATIONAL PURPOSES" 

U, S, GOVERNMENT PRINTING OFFICE:  1 9 7 4 - 6 2 6 - 1 9 4 h 4  3-1 


