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NATIONAL TRANSPORTATION SAFETY BOARD 
WASHINGTON, D.C. 20594 

AIRCRAFT ACCIDENT REPORT 

Adopted: August 16, 1979 

NORD 262, MOHAWK/FRAKES 298, N29824 
ALLEGHENY AIRLINES, I N C .  

BENEDUM AIRPORT, CLARKSBURG, WEST V I R G I N I A  
FEBRUARY 12, 1979 

SYNOPSIS 

298, N29824, operat ing as Allegheny F l i g h t  561, departed Benedum Airpor t ,  
A t  1300 e . s . t . ,  on February 1 2 ,  1979, a Nord 262, Mohawk/Frakes 

Clarksburg, West Virg in ia ,  f o r  National Airpor t ,  Washington, D.C. ,  wi th 

Two persons were k i l l e d  and e igh t  persons were se r ious ly  in jured;  the 
25 persons on board. The a i r c r a f t  crashed about 1 4  sec  a f t e r  l i f t o f f .  

a i r c r a f t  was destroyed. 

The o f f i c i a l  weather a t  t h e  time of departure was: Sky-- 
p a r t i a l  obscuration, 1,000 f t  overcast ;  v i s ib i l i t y - -5 /8  m i  i n  snow; 
wind--calm; altimeter--29.89 inHg. 

probable cause of t he  accident  was the  cap ta in ' s  dec is ion  t o  take off 
The National Transportat ion Safe ty  Board determines t h a t  t he  

with snow on the a i r c r a f t ' s  wing and empennage sur faces  which resu l ted  
i n  a l o s s  of lateral  cont ro l  and a l o s s  of l i f t  as the  a i r c r a f t  ascended 
ou t  of ground e f f e c t .  

1. FACTUAL INFORMATION 

1.1 History of t he  F l i g h t  

On February 12, 1979, Allegheny Ai r l ines  F l i g h t  561 (N29824) 
had o r i g i n a l l y  departed Benedum Airport ,  Clarksburg, West Virginia ,  f o r  
Morgantown, West Virg in ia ,  a t  1116, L/ but  t h e  p i l o t  decided not  t o  make 
an  approach a t  Morgantown because the  instrument landing system's (ILS) 
g l i d e  s lope  was out  of serv ice ,  and the v i s i b i l i t y  was 1 / 2  m i .  Thereaf te r  
t h e  f l i g h t  returned t o  Benedum Airport  and landed a t  1146. 

The a i r c r a f t  was on the  ground f o r  about 1 h r  14 min a t  
Benedum Airport .  During that time the  aircraft  was refue led  t o  3,000 l b s  
of Jet-A f u e l  (1,500 l b s  i n  each wing tank),  and a l l  sur faces  were deiced 
wi th  a mixure of unheated ethylene g lycol  and water. Although the  
Safety Board could not  determine the p rec i se  time of deicing,  t he  persons 

- 1/ A l l  times here in  are eas t e rn  standard times based on the  24-hour clock.  
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who deiced the plane s t a ted  t h a t  there  was no snow or i c e  on the  a i r c r a f t  
involved s t a t e d  t h a t  i t  was performed between 1220 and 1235. The persons 

when they f in ished deicing it. 

F l i g h t  561 was rescheduled a s  a passenger f l i g h t  from Benedum 
Airport  t o  National Airpor t ,  Washington, D.C. There were 22 passengers 
and a crew of 3 on board. 

agent asked him if he wanted the  a i r c r a f t  deiced again, s ince  it was 
s t i l l  snowing. The capta in  decl ined the  o f f e r  and about 1257 he taxied 

a i r c r a f t  had about 1 / 4  in .  of wet snow on a l l  i ts  hor izon ta l  surfaces  
the  a i r c r a f t  from the parking ramp. According t o  the  s t a t i o n  agent,  the  

when i t  l e f t  the  parking ramp. He s a i d  t ha t  some of the  snow blew off 
a s  the  a i r c r a f t  moved toward the  depar ture  runway, but  some of the snow 
appeared t o  s t i c k  t o  the  a i r c r a f t ' s  hor izonta l  surfaces.  

Before the  capta in  s t a r t e d  the  engines f o r  t ax i ing ,  the  s t a t i o n  

Twelve of the  passengers r eca l l ed  t h a t  shor t ly  a f t e r  l i f t o f f ,  

r i g h t .  After  the  l a s t  r o l l ,  the  r i g h t  wingtip s t ruck  the  ground and 
t h e  a i r c r a f t  ro l l ed  t o  the  r i g h t ,  back t o  the  lef t ,  and back t o  the  

pos i t ion  off the  r i g h t  s i d e  of the  departure end of runway 21. 
impact followed s h o r t l y  t h e r e a f t e r .  The a i r c r a f t  crashed i n  an inverted 

According t o  o ther  witnesses,  the  ground r o l l  appeared normal. 
The Clarksburg Tower l o c a l  c o n t r o l l e r  s a i d  t h a t  he saw F l i g h t  561 t a x i  

during takeoff u n t i l  i t  reached taxiway D, which is about 1,000 f t  from 
t o  runway 21,  and he cleared the  f l i g h t  f o r  takeoff .  He saw the  a i r c r a f t  

spoken with the  capta in  by telephone before the  takeoff and had given 
the tower, but  he d i d  not see  the  a i r c r a f t  a f t e r  t ha t  point .  H e  had 

weather to  F l igh t  561 when i t  was t ax i ing  f o r  takeoff .  He s t a t e d  t h a t  
him the  1215 spec ia l  observation weather. He a l s o  radioed the  same 

he saw no snow on the  a i r c r a f t  but that moderate snow was f a l l i n g  a t  the  
time . 

The Clarksburg approach c o n t r o l l e r  s a i d  t h a t  he saw F l i g h t  561 
a s  i t  turned t o  l i n e  up f o r  takeoff on runway 21. He watched the  a i r c r a f t  

He thought the  a i r c r a f t  was ro ta ted  about 1,900 f t  down the  runway and 
through binoculars  and saw nothing abnormal as the takeoff r o l l  began. 

a t  50 f t  of a l t i t u d e  because of the poor v i s i b i l i t y .  He reca l l ed  t h a t  
t h e  l i f t o f f  appeared t o  him t o  be normal. He l o s t  s i g h t  of the  a i r c r a f t  

during F l i g h t  561's takeoff ,  the  runway l i g h t s  were s e t  a t  t h e i r  highest  
i n t e n s i t y .  He a l s o  stated t h a t  he saw no snow blow off the  a i r c r a f t  
during i t s  takeoff r o l l .  Short ly a f t e r  the  a i r c r a f t  disappeared from 
h i s  view, he heard the  sound of an emergency loca to r  t r ansmi t t e r  on 
121.5 MHz. He asked the  Cleveland Center c o n t r o l l e r  i f  F l igh t  561 had 
es tabl ished contact  with him. Since h i s  reply  was negative, the  approach 
c o n t r o l l e r  closed the  a i r p o r t  and ac t iva ted  the  a i r p o r t  emergency plan. 
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He l o s t  s i g h t  of the  a i r c r a f t  when i t  was a t  an a l t i t u d e  of about 20 f t  
above the  runway. A t  t h a t  t i m e  the a i r c r a f t ' s  a t t i t u d e  appeared t o  be 
normal. 

The con t ro l  tower chief observed F l igh t  561 during takeoff .  

l e f t  the  parking ramp, he saw about 1/2 t o  1 in .  of snow on the  wing and 
A p i l o t  i n  the  terminal  r e s tauran t  sa id  t ha t  when the  a i r c r a f t  

but ,  j u s t  before the  a i r c r a f t  disappeared i n t o  the  overcas t ,  i t  appeared 
t a i l  surfaces  of the  a i r c r a f t .  He sa id  t h a t  the takeoff appeared normal; 

t o  p i t c h  up sharply. 

Another witness who had experience as a p i l o t  was located on 
taxiway C about 75 f t  from the  runway. He thought the a i r c r a f t  l i f t e d  
off about 200 t o  300 f t  p a s t  taxiway C.  Short ly a f t e r  l i f t o f f ,  he saw 
t h e  r i g h t  wing of the  a i r c r a f t  d ip  about 45', then the l e f t  wing dipped 

a i r c r a f t  disappeared from h i s  view about 100 f t  above the  runway. Short ly 
about the  same amount, and the  r i g h t  wing dipped again before the  

t h e r e a f t e r ,  he heard two separa te  and d i s t i n c t  sounds of impact. The 
witness heard no unusual engine noises  from the  a i r c r a f t .  

The a i r c r a f t  crashed during dayl ight  hours a t  an e levat ion  of 
1,203 f t  m . s . 1 .  and a t  l a t i t u d e  39'17'44"N and longitude 8Oo13'44"W, 7.5 nmi 
e a s t  of Clarksburg, West Virginia.  

1 . 2  I n j u r i e s  t o  Persons 

I n j u r i e s  - Crew Passengers Other 

Fa ta l  1 
Serious 1 
Minor/None 1 

1 
7 

14  

0 
0 
0 

1.3 Damage t o  A i r c r a f t  

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

1 . 4  Other Damage 

The runway l i g h t i n g  system and associated wiring were damaged. 

1 .5  Personnel Information 

and qua l i f i ed  fo r  the  f l i g h t .  (See Appendix B.) 

1 . 6  A i r c r a f t  Information 

The f l ightcrew and the  f l i g h t  a t tendant  were properly c e r t i f i c a t e d  

and had accumulated 9,140 f l ight- hours.  The a i r c r a f t  was c e r t i f i c a t e d  
and equipped i n  accordance with current  Federal a v i a t i o n  regula t ions  and 
company procedures. (See Appendix C. )  

N29824 was purchased by Allegheny Ai r l ines  on June 2, 1978, 
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The takeoff gross weight shown on dispatch documents was 23,368 lbs with 
a center of gravity (c.g.) of 26.5 percent mean aerodynamic chord (MAC). 
The c.g. limits for this weight are 20.9 percent MAC forward and 30.0 
percent MAC aft. Safety Board calculations confirmed that the takeoff 
gross weight and c.g. were within limits. 

1.7 Meteorological Information 

The aircraft's maximum allowable takeoff weight was 23,370 lbs. 

At 0700 on February 12, 1979, the weather over northern West 

with a double cold front extending southwest through northwestern Arkansas, 
Virginia was characterized by a low pressure area over southern Indiana 

West Virginia and then southeast through the Piedmont area of North 
and a stationary front extending east-southeast through extreme southern 

Carolina. At 1000 the low had moved east to the border of southern 
Indiana and Ohio, and the stationary front had begun to move north as a 
warm front. At 1300, the low had moved into southern Ohio and the warm 
front had moved across central West Virginia. A high, which had been 
over the New Jersey coast at 0700, had lost its identity by 1300 and had 
allowed the low to accelerate its eastward movement. 

Throughout the period, the weather in northern West Virginia 
was characterized by overcast skies, light northerly winds, and light to 
moderate snow. 

taken by qualified personnel of the Federal Aviation Administration 
The following are the surface observations at Clarksburg, 

(FAA) : 

__ 1146 Sky--partial obscuration, estimated 1,000 ft over- 

ature--2g°F; dewpoint--26"F; wind--calm; altimeter-- 
cast, visibility--1 mi, light snow showers; temper- 

29.94 in. 

- 1215 Sky--partial obscuration, estimated 1,000 ft over- 

at 1 kn; altimeter--29.91 in.; remarks--snow obscuring 
cast; visibility--5/8 mi, light snow showers; wind--340" 

3/10 of sky and braking action fair to poor. 

- 1300 Sky--partial obscuration, estimated 1,000 ft over- 
cast; visibility--3/8 mi, light snow showers; temperature-- 
31'F; dewpoint--28'F; wind--360° at 1 kn; altimeter-- 

braking action fair to poor. 
29.88 in.; remarks--snow obscuring 3/10 of sky and 

+ 
i 
I 
I 
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I 
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snowfall  a t  Benedum Airport  were computed a s  follows f o r  t he  times 
indicated:  

Based primari ly on observations of v i s i b i l i t y ,  t he  rates of 

Time Rate (Ins .  /hour) 

1215 
1230 
1245 
1300 

0.50 
0.69 
0.98 
1.25 

A t  1135, 1235, and 1345 t h e  National Weather Service weather 

which was covered with moderate snow. The top of t he  observable precipi-  
radar  a t  P i t t sbu rg ,  Pennsylvania, showed Clarksburg i n  an area 9/10 of 

t a t i o n  was 15,000 f t .  No convective a c t i v i t y  was observed. 

AIRMETS 21 which were va l id  a t  t he  time of t he  f l i g h t :  
The NWS fo recas t  o f f i c e  a t  Washington, D.C. ,  i ssued the  following 

AIRMET Bravo 3. 

F l i g h t  precautions--Over southern Ohio and southwestern 
West Virginia  f o r  ic ing.  Occasional moderate rime o r  
mixed i c i n g  i n  clouds and i n  p r e c i p i t a t i o n  above the  
f reez ing  l eve l ,  spreading eastward over southern West 
Virg in ia ,  western Virginia ,  and western Maryland during 
t h e  period. Multiple f reez ing  l e v e l s  below 4,000 f t .  

AIRMET Alfa 2. 

West Virg in ia ,  western and c e n t r a l  Maryland, District of 
F l i g h t  precautions--Over Ohio, adjacent  Great Lakes, northern 

Columbia, and northern Virginia  f o r  IFR conditions. Cei l ings 
f requent ly  below 1,000 f t  and v i s i b i l i t i e s  less than 3 m i  
i n  snow o r  mixed p rec ip i t a t ion .  IFR condit ions spreading t o  

Virg in ia ,  and the  mountains of North Carolina during the  period. 
eas t e rn  Maryland, Delaware, southern Virginia ,  southern West 

1.8 Aids t o  Navigation 

The a i d s  t o  navigat ion were not  f a c t o r s  i n  the acc ident .  

1 .9  Communications 

Communications was no t  a f a c t o r  i n  t h i s  accident .  

- 2/ In- f l ight  weather advisor ies  which cover moderate i c ing ,  moderate 
turbulence, sustained winds of 30 kns o r  more wi th in  2,000 f t  of 

areas of v i s i b i l i t i e s  below 2 m i  o r  c e i l i n g s  less than 1,000 f t .  
t he  sur face  and the  i n i t i a l  onset  of phenomena producing extensive 
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1.10 Aerodrome and Ground F a c i l i t i e s  

Benedum Airport  has two runways--3/21 and 13/31. Runway 3/21 
is 5,198 f t  long and 150 f t  wide; the sur face  i s  asphal t /concre te ,  and 
the  runway i s  equipped with high i n t e n s i t y  runway l i g h t s .  Runway 21 is  
equipped with a medium i n t e n s i t y  approach l i g h t i n g  system, and runway 3 
has  no approach l i g h t s  but  has runway end i d e n t i f i e r  l i g h t s  and a v i s u a l  
approach s lope  indica tor .  Runway 13/31 is 2,500 f t  long and 150 f t  wide, 
and i t  is  asphal t /concre te  surfaced. Airport  e leva t ion  i s  1,203 f t .  

1.11 F l i g h t  Recorders 

The a i r c r a f t  was equipped with a Sundstrand Model FA-542 f l i g h t  

because Allegheny Ai r l ines  operated the a i r c r a f t  under 14 CFR 121, with 
da ta  recorder  (FDR), serial No. 1706. The FDR was not  required equipment 

appl icable  provisions of Special  Federal Aviation Regulations 33 (SFAR 33) 
which permitted l a r g e  a i r c r a f t  with sea t ing  capac i t i e s  of 30 seats o r  less 
t o  be operated without f l i g h t  o r  cockpit  voice  recorders .  

The FDR case was i n t a c t  and was not  damaged. A l l  parameters 
except t he  v e r t i c a l  acce le ra t ion  trace were c l e a r  and ac t ive .  The ver- 
t i c a l  acce le ra t ion  trace was static and had been static on a l l  recordings 
on t h e  f o i l .  The airspeed and a t t i t u d e  t r aces  were not  accura te  because 

su r i za t ion  r e l i e f  valve,  and the FDR's s t a t i c  pressure  source was near  
the FDR was located a f t  of t h e  a f t  pressure bulkhead near a cabin pres- 

t he  r e l i e f  valve. This is  a known deficiency i n  FDR's on Nord 262, 
MohawkjFrakes 298, a i r c r a f t .  

Although not  required,  t he  a i r c r a f t  was a l s o  equipped with a 
Sundstrand cockpit  voice  recorder  (CVR), serial No. 1804. The voice  
tape was i n  good condit ion and a complete t r a n s c r i p t  was prepared. 
(See Appendix D.) 

1 . 1 2  Wreckage and Impact Information 

The a i r c r a f t  crashed wi th in  the  a i r p o r t  boundary. Shor t ly  
a f t e r  l i f t o f f ,  t he  r i g h t  wingtip contacted the  l e f t  s i d e  of t h e  runway, 
4,398 f t  from the  takeoff end of t he  runway, and the  outboard por t ion  of 
t he  r i g h t  wing broke o f f ;  t he  wing came t o  rest 192 f t  from the  po in t  of 
f i r s t  contact .  The a i r c r a f t  fuselage h i t  t he  runway i n  an  inver ted  pos i t ion ,  
s l i d  down the  runway, and came t o  rest off t he  r i g h t  s i d e  of t h e  departure 
end of runway 21, 60 f t  from the  end of t he  runway and 137 f t  t o  t he  r i g h t  
of t he  runway center l ine .  There was no f i r e .  (See f i g u r e  1 and Appendix E . )  

Examination of t he  a i r c r a f t  s t r u c t u r e  d isc losed  no evidence of 
preimpact s t r u c t u r a l  damage. Both engines remained with the  center  s ec t ion  
of t h e  wings. The l e f t  engine and nacelle remained i n  place,  and the  r i g h t  
engine mount separated from the wing. The r i g h t  engine came t o  rest adjacent  
t o  t he  center  sec t ion .  
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Figure 1. The Nord 262 a s  i t  came t o  r e s t  a t  the  end of runway 21. 

blades broke off  and a l l  stator vanes were severely nicked and peened. 
The l e f t  engine exhaust case was buckled. A l l  power turbine  

The f u e l  valve was open. Although the  l e f t  propel ler  remained on the  
engine, a l l  blades had broken o f f .  Four blades were not recovered. 

The r i g h t  engine compressor case was buckled. There was a l s o  
s l i g h t  buckling i n  i ts  exhaust case. The propel ler  reduction gearcase 
and propel ler  separated from the engine a t  the  r e a r  f lange.  The second- 
s t age  p lanetary  c a r r i e r  and p lanetary  gears were separated from the  

runway. All blades were i n t a c t  but were severely bent and twisted.  
gearbox. The r i g h t  propel ler  came t o  r e s t  on the  r i g h t  s i d e  of the  

There was no v i s i b l e  damage t o  the  r i g h t  engine power turbine .  

the  f i l t e r  bowls and no i c e  was evident.  The r i g h t  engine f u e l  valve 

were disassembled and inspected; the re  was no evidence of preexis t ing  
was open. Both engines and propel ler  assemblies and associa ted  components 

opera t ional  d i s t r e s s .  All damage resu l t ed  from impact o r  wreckage 
recovery operat ions.  

The f u e l  f i l t e r s  i n  both wings were clean. There was f u e l  i n  

The landing gears were down and locked, and the  wing f l a p s  
were f u l l y  re t rac ted .  The gust  lock ac tua to r s  were f u l l y  r e t r a c t e d  
(unlocked). The f i re  ext inguishers  were i n t a c t  and were f u l l y  charged. 
The e l e c t r i c a l  power system, hydraulic  system, air condit ioning system, 
s t a l l  warning system, and p i t o t  s t a t i c  system were examined and t e s t e d  
t o  the  extent  possible;  no evidence of malfunction o r  f a i l u r e  exis ted .  
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The r i g h t  a i l e r o n  was at tached t o  i t s  wing and was not  damaged. 
It was i n  the  f a i r e d  pos i t ion  and moved f r e e l y  t o  i ts  up and down limits. 
The trim t a b  was i n t a c t  and undamaged. 

i t  was in the f a i r e d  pos i t ion  bu t  would move only s l i g h t l y  up and down 

a i l e r o n  had separated i n  t e n s i l e  overload; t he  o the r  cables  were i n t a c t  
because of cont ro l  cables  binding. One cont ro l  cable f o r  t he  l e f t  

b u t  their movements were r e s t r i c t e d  by extensive fuse lage  damage j u s t  
a f t  of fuse lage  s t a t i o n  (F.S.) 134. 

The l e f t  a i l e r o n  was at tached t o  i t s  wing and was not  damaged; 

The l e f t  and r i g h t  e leva tor  assemblies and their con t ro l  
cables  were i n t a c t  and were not  damaged. The rudder was separated from 

l e f t  and s l i g h t l y  a f t .  The rudder cables  were i n t a c t .  
t he  v e r t i c a l  s t a b i l i z e r  a t  i ts  upper hinge point  and was bent t o  t he  

Within 15 t o  20 min a f t e r  t h e  accident ,  t he  chief  d ispa tcher  
f o r  Aeromech, Inc.,  inspected runway 2 1  f o r  marks and debr is .  He s t a t e d  
t h a t  t h e  snow was 112 t o  314 i n .  deep and t h a t  t he  a i r c r a f t ' s  t i re  t racks  

a t  t h e  poin t  of l i f t o f f .  He sa id  t h a t  the a i r c r a f t ' s  electrical power 
i n  t he  snow were s t r a i g h t  and al igned with the runway u n t i l  they disappeared 

remained on a f t e r  t he  accident  because the landing l i g h t  was i l luminated.  

Beginning about 45 min a f t e r  t he  accident ,  an a i r c r a f t  mechanic 
took numerous photographs of t he  accident  scene. These photographs show 

c l e a r  of ice and snow. A photograph of t he  r i g h t  wing shows an apparent 
t h a t  the de icer  boots on both wings and the  hor izonta l  s t a b i l i z e r  were 

Another photograph shows an area of frozen snow on the  top sur face  of 
mixture of loose  snow and frozen snow on t he  top su r face  of t he  wing. 

t h e  l e f t  hor izonta l  s t a b i l i z e r ;  t he  area covers about 30 percent  of t he  
sur face  excluding t h e  de ice r  boot. The s t a b i l i z e r  was inver ted  and was 
no t  exposed t o  snow t h a t  f e l l  a f t e r  t he  accident .  No photographs were 
taken of t h e  top sur face  of t he  l e f t  wing because i t  remained at tached 
t o  the  fuse lage  and was inverted.  However, a photograph of a por t ion  of 

sur face  of t h e  wing j u s t  forward of t he  leading edge of t h e  outboard 
t h e  t r a i l i n g  edge of t h e  l e f t  wing showed a r idge  of i c e  on t he  top 

por t ion  of the landing f l aps .  

1.13 Medical and Pathological  Information 

Postmortem examination of t he  f i r s t  o f f i c e r  and the  passenger 
indica ted  t h a t  both died from trauma. The f i r s t  o f f i c e r  had mul t ip le  
l ace ra t ions ,  abrasions and contusions of the head and neck, a f r ac tu red  
s k u l l ,  l ace ra t ions  of t h e  bra in ,  subdural hematoma, ce reb ra l  edema, 
f rac tured  c e r v i c a l  ver tabrae  column, l ace ra t ions  of t he  ao r t a ,  and o the r  

- 31 The photographs were not  included i n  t h e  r epor t  because t h e  necessary 
d e t a i l s  cannot be reproduced with s u f f i c i e n t  c l a r i t y .  The photographs 
a r e  a p a r t  of t h e  Safety Board's publ ic  f i l e  on the accident .  
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evidence of drugs, a lcohol ,  o r  elevated levels of carbon monoxide. The 
i n j u r i e s .  Toxicological examinations of t he  f i r s t  o f f i c e r  d isc losed  no 

passenger had l ace ra t ions  of t he  l e f t  forehead and temporal region and a 
f rac tured  sku l l .  

The capta in  had a f r ac tu red  s k u l l  and a f r ac tu red  r i g h t  c l av ic l e .  
Of t h e  seven severely in jured  passengers, t h ree  had compression f r a c t u r e s  
of t he  f i r s t  lumbar, one had a compression and f r a c t u r e  of t h e  T-12 
ver tabra ,  one had a compression of t he  f i r s t  lumbar, one had a f r ac tu red  
s k u l l ,  and one had a closed f r a c t u r e  of t h e  f r o n t a l  s k u l l  bone. Three 
of these  passengers f rac tured  r i b s  o r  lower ex t remi t ies .  Five of t hese  
passengers were seated i n  the  f i r s t  three rows of seats. The four teen  
passengers who received minor i n j u r i e s  had a v a r i e t y  of l ace ra t ions ,  
contusions, and abrasions.  The capta in  w a s  unable t o  recall any of t h e  
events associated wi th  the  accident .  

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

1 .15 Survival  Aspects 

The a i r c r a f t  was configured wi th  26 passenger seats arranged 

s i n g l e  u n i t s  on the  l e f t  s ide ;  t he  seat f a r t h e s t  a f t  on the  l e f t  s i d e  of 
i n  9 rows of dual  u n i t s  on t h e  r i g h t  s i d e  of the cabin and 8 rows of 

s e a t s  faced a f t ;  t he  remainder of t he  seats faced forward. A l l  seats 
t h e  a i r c r a f t  was t h e  f l i g h t  a t t e n d a n t ' s  s ea t .  The f i r s t  row of th ree  

were equipped wi th  s e a t b e l t s  with metal connections. The f l ightcrew's  
seats and f l i g h t  a t t endan t ' s  seat were equipped a l s o  with double s t r a p ,  
i n e r t i a  reel, shoulder harnesses.  

Cargo b ins  were located between the  cabin area and the  cockpit ;  
t h e  b in  on t h e  l e f t  s i d e  of t h e  aircraft  was equipped with an ex te rna l  
door. The a i r c r a f t  was configured with four  emergency e x i t s ,  one on 
each s i d e  of t h e  cabin j u s t  a f t  of seat row No. 1, one on the  r i g h t  s i d e  
of t he  cabin opposi te  t h e  rear main ent ry  door, and an overhead hatch 
f o r  d i t ch ing  purposes. 

Few of t he  passengers r eca l l ed  the  a i r c r a f t ' s  maneuver i n t o  
t h e  inver ted  pos i t ion;  t h e  f i r s t  event they r eca l l ed  was being suspended 
upside down by t h e i r  s ea tbe l t s .  Those passengers who reca l l ed  impact 
remembered s l i d i n g  f o r  a s h o r t  period of time and d e b r i s  " flying" through 
t h e  cabin. Before the  impact, no one r e c a l l e d  any warning from t h e  
cockpit .  

Af ter  t he  a i r c r a f t  came t o  rest, most of t he  passengers ex i ted  
through t h e  r i g h t  rear emergency e x i t .  However, four  passengers i n  
seat-row Nos. 1 through 5 l e f t  through an opening i n  t h e  fuselage,  and 
one passenger i n  row No. 1 was a s s i s t e d  through the  cargo door by rescue 
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personnel. Most of the passengers stated that they were out of the aircraft 
by the time rescue personnel arrived. Except for five passengers, all pas- 
sengers were taken to the terminal building and from there were transported 

the United Hospital Center in Clarksburg. The Safety Board believes that, 
to the hospital. The other five passengers were taken immediately to the 

under the circumstances, the response and actions of crash/fire/rescue 
personnel was timely and commendable. 

The fuselage was intact but had been subjected to extensive impact 
damage. The forward right side of the fuselage, forward of seatrow No. 3, 
had been crushed inward about 1 ft. There was a 1-ft separation in the 

window. On the left side of the fuselage there was a smaller separation 
fuselage forward of seatrow No. 2 at the aft end of the forward right exit 

adjacent to seatrow No. 2 .  These separations occurred in the area just 
forward of the wings' leading edges. 

not be opened. The passenger entry door remained intact and attached to 
the fuselage at its lower hinge points. The door consisted of two parts 

door had separated from its fuselage attachments. Both sections of the 
that opened manually both upward and downward. The top portion of the 

door were found locked and could not be unlocked. The right aft primary 
emergency exit was found open and the door was on the ground about 7 ft 

closed and jammed. The left forward cargo door was open and attached to 
to the rear of the opening. The left forward primary emergency exit was 

its top hinges. The overhead hatch was found intact and closed. It was 
later opened without difficulty and was not damaged. 

The forward right primary emergency exit was jammed and could 

Most of the passenger's seats were intact and were either 
undamaged or damaged only slightly. One seat was dislodged from its 
floor and wall retention tracks. 

The first officer's sun visor was broken. The ceiling panels 
and ceiling 'support structure were also displaced in this area. The first 

of the wall. The outside wall near the first officer's seat was dislodged 
officer's yoke was displaced to the left about 6 ins. by inward displacement 

at the ceiling just aft of his seat. The cockpit escape window at the 
first officer's side was displaced inward about 3 ins. 

The first officer's seat was bent upward and to the right. 
The left arm rest was broken. His shoulder harness was cut during 
rescue operations. The captain's seat was removed during the rescue 

harness were cut during rescue operations. 
operation; its arm rest padding was broken, and the lap belt and shoulder 

signal from Flight 561, and about the same time a lineman from Allegheny 
told operations personnel that Flight 561 had crashed. At 1302, the 
tower closed the airport and notified the air rescue team at the airport. 
At 1305, the rescue team found the aircraft and requested additional help 
through the control tower. The tower then called the Harrison Fire 

At 1301, the Clarksburg tower received the emergency locator 
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and Rescue Squad f o r  add i t iona l  ambulances. By 1311 th ree  ambulances 
a r r ived  t o  take the  more se r ious ly  in jured  persons d i r e c t l y  t o  the  
hosp i t a l .  A t  1312, two ambulances from the  United Hospital  Center 
a r r ived  t o  a s s i s t  i n  removing the  injured.  

dece le ra t ive  forces  did not exceed the  t o l e r a b l e  limits of the  human 
body, the  occupiable space wi th in  the  cabin remained r e l a t i v e l y  i n t a c t ,  

Only one of the  four emergency e x i t s  was a v a i l a b l e  f o r  passenger use.  
the  occupant- restraint  systems remained i n t a c t ,  and the re  was no f i r e .  

For the  passengers, the  accident  was survivable because the  

The i n j u r i e s  of s i x  of the  seven passengers who were se r ious ly  
in jured  resu l t ed  from t h e i r  f lexing over t h e i r  s e a t b e l t s  while they were 
i n  the  inverted pos i t ion  during impact. This caused se r ious  i n j u r y  t o  
t h e i r  lower lumbar regions. The o ther  two se r ious  i n j u r i e s ,  including 

a i r c r a f t  s t r u c t u r e  that was displaced inward. Many persons incurred 
the  cap ta in ' s ,  were caused by the  person's head f o r c i b l y  contact ing 

minor i n j u r i e s  a f t e r  the  crash when they released t h e i r  s e a t b e l t s  and 
f e l l  downward. 

The passenger who d i ed  did not have her s e a t b e l t  fastened a t  
impact; consequently, she was not r e s t ra ined  and her  head h i t  ob jec t s  i n  
the  a i r c r a f t ' s  c e i l i n g  s t r u c t u r e  when the  a i r c r a f t  r o l l e d  i n to  the  
inver ted  posi t ion .  The f i r s t  o f f i c e r ' s  f a t a l  i n j u r i e s  were caused by 

permitted h i s  head and upper body t o  h i t  unyielding objects .  
the  inward displacement of the  r i g h t  f r o n t a l  a rea  of the  cockpit which 

1.16 Tes ts  and Research 

Under the  d i r e c t i o n  of the  Safety Board, var ious  a i r c r a f t  
components were funct ional ly  t e s ted .  These components included the  gust  
lock ac tua to r s ,  s t a l l  warning system, f l i g h t  d i r e c t o r  systems, de icer  
systems, l i g h t  bulbs, f u e l  con t ro l s  and f u e l  pumps, a u t o p i l o t  and e leva to r  
e l e c t r i c  t r i m  servos, propel ler  governors, ground proximity warning system 
computer, and a.c.  e l e c t r i c a l  power i n v e r t e r s  and transformers. Most of 
these  operated wi th in  o r  c lose  t o  prescribed spec i f i ca t ions .  However, 

was no evidence of s t re tched f i laments i n  the  l i g h t  bulbs from the  
some were damaged t o  the  extent  that t e s t i n g  was not  poss ib le .  There 

p i l o t ' s  annunciator panel,  autofea ther  panel,  and engine start panels ,  
such as would be expected had the  bulbs been i l luminated at  impact. 

Although the  s tal l  warning system components operated Satis- 
f a c t o r i l y ,  t h e  system was a t  a to lerance  limit which would have caused 
a c t i v a t i o n  of the  s t a l l  warning horn a t  angles of a t t a c k  s l i g h t l y  lower 

Ju ly  12,  1978, and no problems were recorded a f t e r  t h a t  date.  
than normal. Records indicated t h a t  the  system was l a s t  serviced on 

Springs i n  the  a i l e r o n  and elevator/rudder con t ro l  locking 
ac tua to r s  were shor te r  than prescribed by spec i f i ca t ions ;  however, both 
ac tua to r s  functioned normally when i n s t a l l e d  i n  another a i r c r a f t .  
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at the time of impact, The test showed no evidence of loading sufficient 
to mark the belt webbing or connections. Both belts were also loaded in 

security of the webbing-to-connector bond; the bonds were secure. 
tension to the minimum Technical Order standard of 1,500 lbs to test 

Two seatbelts were tested to determine whether they were fastened 

A sample of the deicing fluid used to deice the aircraft was 

and 22 percent water which provides protection from freezing at temper- 
tested. The sample consisted of 78 percent ethylene glycol (antifreeze) 

atures lower than -50'F. 

1.17 Additional Information 

1.17.1 Company Directives 

According to Allegheny Airlines' flight operations manual, "It 
is the Captain's responsibility to exercise precaution in taking off 
under any freezing precipitation conditions. No takeoff should be made 
when frost, snow, or ice is adhering to wings, flight controls, or 
propellers." 

1.17.2 Aircraft Performance 

According to performance data from the airplane manufacturer, 
Flight 561's takeoff distance i/ should have been about 2,900 ft, and 
data are based on a pressure altitude of 1,200 ft, an ambient temp- 
its distance to rotation speed should have been about 2,300 ft. These 

Flight 561's engine failure recognition speed was 98 kns, its rotation 
erature of 31"F, and an aircraft gross weight of 23,350 lbs. Additionally, 

speed was 98 kns, and its initial climb speed at 35 ft a.g.1. was 107 kns. 

83 kns. With power on, the manufacturer estimated the stall speed 
The aircraft's power-off stall speed without flaps was about 

between 7 7  to 79 kns. Stalls are characterized by a nosedown rotation 
about the aircraft's lateral axis, sometimes accompanied by a roll to 
the right; however, the roll never exceeds 20' of bank. According to 

empennage, the magnitude of which increases as engine power increases. 
the manufacturer's flight tests, stalls are preceded by buffeting of the 

Buffeting precedes actual stall by 2 to 3 kns. According to the airplane 
flight manual, the stall warning horn should sound 4 to 8 kns above 
stall speed. 

1.18 New Investigation Techniques 

None. 

- 4 /  Horizontal distance from the takeoff roll to the point where the 
aircraft reaches an altitude of 35 ft above ground level. 
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2. ANALYSIS 

ightcrew was properly c e r t i  ~ . .  f i c a t e d  and t r a ined  i n  
accordance with appl icable  regula t ions .  There was no evidence of 
preexis t ing  medical o r  physiological  problems that might have a f f ec t ed  
t h e  f l ightcrew's  performance. 

The a i r c r a f t  was c e r t i f i c a t e d  and equipped according t o  
appl icable  regulat ions.  The gross  weight and c.g. were wi th in  prescribed 
limits. The a i r c r a f t ' s  s t r u c t u r e  and components were not  f a c t o r s  i n  
t h i s  accident .  There was no evidence of any f a i l u r e  o r  malfunction i n  
the  a i r c r a f t ' s  systems, including the  f l i g h t  cont ro l  system, the  f l i g h t  
instrument system, and powerplants. 

Evidence ind ica t e s  that t h e  takeoff r o l l  was normal and t h a t  
no problems were encountered u n t i l  a f t e r  t he  a i r c r a f t  l e f t  t he  runway 
surface.  The a i r c r a f t ' s  nose gear l e f t  the runway about 2,225 f t  from 
t h e  threshold of runway 21, which compares favorably with the d i s t ance  
predicted by performance data .  Also, witness  r e p o r t s  i nd ica t e  t h a t  t he  
a i r c r a f t ' s  takeoff r o l l  appeared normal. 

Board concludes that the  f l ightcrew encountered lateral  con t ro l  problems 
wi th  the  a i r c r a f t  sho r t ly  a f t e r  i t  l e f t  t he  runway surface.  Further ,  as 
a r e s u l t  of t h e  the  lateral cont ro l  problems, t h e  a i r c r a f t ' s  r i g h t  
wingtip s t r u c k  the  runway sur face  with s u f f i c i e n t  fo rce  t o  sepa ra t e  a 

sec t ion ,  t h e  a i r c r a f t  continued t o  r o l l  t o  t he  r i g h t  t o  t h e  inver ted  
s u b s t a n t i a l  s ec t ion  of t he  r i g h t  wing. After  t he  l o s s  of t he  r i g h t  wing 

pos i t ion  and crashed. 

Based on witness  r epor t s  and passenger statements, t h e  Safety 

Examination of t he  f l i g h t  con t ro l  system revealed no discrepancy 
which could have induced a lateral con t ro l  problem. Also, t he re  was no 

Further ,  t he  information conveyed t o  the  p i l o t s  by t h e i r  a t t i t u d e  
evidence that any components of t he  f l i g h t  instrument system were f a u l t y .  

instruments was accurate .  Although the  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  
system could not  be t e s t ed  because of extensive damage, t h e  cap ta in ' s  
system functioned properly. CVR conversations ind ica t e  that the  capta in  
was f l y i n g  t h e  a i r c r a f t  and that both f l i g h t  instrument systems were 

CVR, "no horizon," could have been a reference  t o  a problem with an  
funct ioning properly before takeoff .  The quest ionable comment on the  

na tu re  of t h e  comment, and because the  remark, i f  accura te ,  more probably 
a t t i t u d e  indica t ing  instrument. However, because of t he  quest ionable 

r e l a t e d  t o  the  low ex te rna l  v i s i b i l i t y  s i t u a t i o n  and the  l ack  of a v i s u a l  
horizon, t he  Safety Board concludes t h a t  t he  lateral  cont ro l  problem was 
no t  r e l a t e d  t o  f l i g h t  instrumentation. Moreover, s i n c e  both p i l o t s  were 
experienced, instrument- rated p i l o t s ,  i t  is not  l i k e l y  t h a t  e i t h e r  would 
have misread his  a t t i t u d e  instrument. 



- 1 4  - 

Ice, snow, o r  f r o s t  adheres t o  an a i r c r a f t ' s  wings, con t ro l  
sur faces ,  and s t a b i l i z i n g  sur faces  and can cause con t ro l  problems; 5/ 
because of such problems, 14 CFR 91.209 p roh ib i t s  takeoffs  i n  an a i r p l a n e  ... t h a t  has...snow o r  i c e  adhering t o  the  wings, o r  s t a b i l i z i n g  o r  
con t ro l  sur faces  ... or...any f r o s t  adhering t o  the  wings, o r  s t a b i l i z i n g  
o r  cont ro l  sur faces ,  unless  t h e  f r o s t  has been pol ished t o  make i t  
smooth." 

I t  

According t o  a recent  review .!?/ of t h e  e f f e c t s  of wing sur face  
roughness, f r o s t ,  snow, o r  f reez ing  fog adhering t o  wing sur faces  causes 
a reduct ion i n  maximum l i f t  coe f f i c i en t ,  a reduct ion i n  the  angle of 
a t t a c k  a t  which stall  occurs,  and rapid  pos t  s t a l l  increases  i n  drag. 
The above e f f e c t s  are most pronounced when the  roughness i s  on o r  near  

uniform roughness, t he  maximum l i f t  coe f f i c i en t  is reduced: (1) 35 
the leading edge of t h e  wing. For example, f o r  a given p a r t i c l e  s i z e  of 

wing chord, (2) 15  percent i f  t he  roughness is  loca ted  a f t  of the f i r s t  
percent  i f  t he  roughness is  located wi th in  the  f i r s t  2 percent  of t he  

10  percent of t h e  wing chord, and (3) about 8 percent if t h e  roughness 
i s  loca ted  a f t  of t h e  f i r s t  30 percent of the wing chord. 

a i r c r a f t ' s  wings and hor izonta l  s t a b i l i z e r ,  including the  de icer  boots ,  
were p a r t i a l l y  covered by wet snow or  frozen snow when t h e  takeoff r o l l  
began. Both the s t a t i o n  agent  and a l o c a l  p i l o t  r e c a l l e d  that' the 

wings and hor izonta l  s t a b i l i z e r .  Also, af ter  t h e  engines were s t a r t e d ,  
a i r c r a f t  was taxied from t h e  parking ramp with snow on the  a i r c r a f t ' s  

r e c a l l e d  t h a t  some snow remained on the wings and hor i zon ta l  s t a b i l i z e r .  
t h e  s t a t i o n  agent saw some of t he  snow blowing from t h e  a i r c r a f t  but 

Addit ional ly,  t h e  photographs taken about 45 min a f t e r  t he  accident  
c l e a r l y  show frozen snow adhering t o  a s u b s t a n t i a l  por t ion  of t he  top 

rest i n  the  inver ted  pos i t ion ,  i t  could not  have been exposed t o  any 
sur face  of t h e , l e f t  ho r i zon ta l  s t a b i l i z e r .  Since this su f i ace  came t o  

snow that f e l l  a f t e r  t he  accident.  F ina l ly ,  t he  photographs of t he  
outboard por t ion  of t he  r i g h t  wing and the  t r a i l i n g  edge of t he  l e f t  
wing ind ica t e  t h a t  similar condit ions probably ex is ted  on the  top sur faces  
of both wings, excluding t h e  sur faces  of t he  leading edge de ice r  boots.  

I n  this  accident ,  evidence ind ica t e s  conclusively t h a t  t he  

After  the a i r c r a f t  was deiced, snow continued t o  f a l l  a t  an 
average rate of about 0.97 in .  per  hour. Consequently, wi th in  a 20-min 
period, near ly  1 / 3  in .  of snow f e l l .  Since the  wind was near ly  calm, 
t h e  snow would not  have blown from the  a i r c r a f t ' s  ho r i zon ta l  sur faces .  
The deicing f l u i d ,  although of s u b s t a n t i a l  s t rength ,  apparent ly drained 
p a r t i a l l y  from the  sur faces  and was d i lu t ed  by melting snow t o  the  poin t  
that i t  became ine f fec t ive .  Consequently, before  the  engines were 

- 5 1  H. H. Hurt, Jr.,"Aerodynamics f o r  Naval Aviators,"  NAVWEPS 00-80T-80. 
U.S. Navy, 1960. 

Approach, No. 32 Douglas Ai rc ra f t  Company, McDonnell Douglas Corporation, 
January 1979. 

- 61 Ralph E. Brumley, "Wing Surface Roughness: Cause and Effec t ,"  DC F l i g h t  
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s t a r t e d  the  a i r c r a f t ' s  hor izonta l  su r faces  were a t  l e a s t  p a r t i a l l y  
covered with wet snow. Although a f t e r  the  engines were s t a r t e d ,  some of 
the  snow exposed t o  the  p rope l l e r s '  s l ips t reams was probably blown from 

of the  wings outboard of the  propel ler  radius .  Moreover, because of the  
the  inboard surfaces  of the  wing, snow continued t o  adhere t o  sec t ions  

below-freezing ambient temperature and the  f u r t h e r  reduction i n  temperature 
caused by lowered pressure a s  the  a i r  moved over the  top surfaces  of the  
wings, the  snow froze  t o  the  wing surfaces.  

w i l l  begin t o  s t a l l  a t  the  root  sec t ion  first. This permits the  a i l e r o n s ,  
which a r e  outboard on t h e  wings, t o  remain e f f e c t i v e  a t  high angles of 

b u f f e t  on the  empennage. 71 The Nord 262 's  design is not unusual i n  
a t t a c k  and provides favorable s t a l l  warning c h a r a c t e r i s t i c s  from the  

t h i s  respect ,  and s t a l l  t e s t s  show t h a t  the  a i r c r a f t  has good l a t e r a l  
con t ro l  au thor i ty  throughout ent ry  t o  a s t a l l  and through the  i n i t i a l  
s tages  of a s t a l l .  

Conventional a i r c r a f t  a r e  genera l ly  designed so  t ha t  the  wings 

adhered t o  the  outboard surfaces  of the  wings of F l igh t  561, the  normal 
s t a l l  c h a r a c t e r i s t i c s  of the  wings were reversed. Consequently, the  

enough l i f t  t o  prevent the  a i r c r a f t  from climbing. Although ground 
a i l e r o n s  became a t  l e a s t  p a r t i a l l y  i n e f f e c t i v e  before the  wings l o s t  

had ascended t o  70 f t  above the  runway, the  increased angle of a t t a c k  
e f f e c t  probably provided added l i f t  and reduced drag, once the  a i r c r a f t  

needed t o  maintain the  required l i f t  c o e f f i c i e n t  a s  the  a i r c r a f t  climbed 
out  of ground e f f ec t ,  placed a t  l e a s t  the  outboard por t ion  of the  wings 
i n  a s t a l l  condition. This reduced lift and diminished a i l e r o n  e f fec t ive-  
ness.  The a i r c r a f t  then entered successive r o l l s  t o  the  r i g h t ,  l e f t ,  
and r i g h t  a s  the  p i l o t  attempted t o  compensate f o r  the  l o s s  of a i l e r o n  
author i ty .  . 

The Safety Board concludes t ha t  because of the  snow that had 

Since a banked a t t i t u d e  decreases the  v e r t i c a l  component of 
l i f t ,  increases  i n  e i t h e r  angle of a t t a c k  o r  airspeed,  o r  both, a r e  
needed t o  maintain l e v e l  o r  climbing f l i g h t  when the  a i r c r a f t  r o l l s  i n t o  
a bank. In t h i s  case, when the  a i r c r a f t  entered successive r o l l s ,  
a irspeed probably could not be increased because power was a t  maximum 
f o r  takeoff and f u r t h e r  increases  i n  the  angle of a t t a c k  aggravated the  

r o l l i n g  maneuvers and crashed. The l o s s  of l a t e r a l  control ,  therefore ,  
s t a l l  condition. Consequently, the  a i r c r a f t  l o s t  a l t i t u d e  during the  

was the  primary impediment t o  the  p i l o t ' s  capab i l i ty  t o  maintain f l i g h t .  
The Safety Board bel ieves  that the  stall  warning horn never sounded, 
which ind ica tes  t h a t  the  s t a l l  occurred a t  an angle of a t t a c k  below that 
f o r  which a s tal l  would normally be expected and even below the  threshold 
f o r  s t a l l  warning. Snow o r  f r o s t  on an a i r f o i l  will produce such a 
change i n  the  aerodynamic c h a r a c t e r i s t i c s  of the  a i r f o i l .  

- 7 1  Ibid .  
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Since the  capta in  of F l igh t  561 could not  recall any of t he  
events assoc ia ted  with t h e  accident ,  t h e  Safety Board was not  a b l e  t o  
determine why he decided t o  take  of f  with snow on the  a i r c r a f t ' s  wings, 

hor izonta l  s t a b i l i z e r  were covered with snow. The Safety Board be l i eves  
i n  s p i t e  of t he  s t a t i o n  agent ' s  advice t h a t  t he  a i r c r a f t ' s  wings and 

t h a t  t h e  capta in  may not  have been completely aware of t he  condit ion of 
t h e  wings because they are on top of t he  a i r c r a f t ' s  fuselage,  about 1 2  f t  
above ground l eve l .  However, t he  capta in  should have considered the  
rate of snowfall  which increased s i g n i f i c a n t l y  during the  20- t o  30-min 
period before  takeoff .  Further ,  a f t e r  receiving t h e  information from 
t h e  s t a t i o n  agent,  t h e  capta in  may have thought t h a t  any accumulation of 
snow on the  wings' sur faces  was e i t h e r  i n s i g n i f i c a n t  o r  would be blown 
from the  wings while tax i ing .  In t h i s  respec t ,  he might a l s o  have been 
misled by t h e  condit ion of t h e  de icer  boots,  which were e s s e n t i a l l y  
clean.  I n  any event, t h e  capta in  did not take t h e  proper precaut ions t o  

Consequently, t h e  Safety Board concludes t h a t  t he  c a p t a i n ' s  dec is ion  t o  
in su re  compliance with company d i r e c t i v e s  and Federal  av ia t ion  regula t ions .  

take of f  without insuring t h a t  a l l  snow had been removed from t h e  a i r c r a f t ' s  
con t ro l  and l i f t i n g  sur faces  was t h e  cause of t he  accident .  

The accident  again i l l u s t r a t e s  t h a t  i n  order  t o  insure  the  
level  of s a f e  operat ion des i red  from a profess ional  p i l o t ,  he must 

con t ro l  sur faces  are clean and f r e e  of i ce ,  snow, o r  f r o s t  before  he' 
take t h e  proper measures to insure  t h a t  wings, s t a b i l i z i n g  sur faces ,  and 

at tempts  a takeoff .  Further ,  any doubts about t he  matter must be resolved 
by v i s u a l  inspection-- if necessary, immediately before the takeoff i s  
begun. 

3. CONCLUSIONS 

3.1 Findings 

1. 

2. 

3. 

4 .  

The f l ightcrew was properly c e r t i f i c a t e d  and was 
qua l i f i ed  f o r  t h e  f l i g h t .  

The a i r c r a f t  was airworthy, and i t  was c e r t i f i c a t e d  and 
maintained i n  accordance with ex i s t ing  r egu la t ions  and 
approved procedures. 

There was no evidence of a f a i l u r e  o r  malfunction of any 
of t h e  a i r c r a f t ' s  s t r u c t u r e  o r  systems, including f l i g h t  
con t ro l  sytems, f l i g h t  instrument systems, and powerplants. 

The a i r c r a f t  had been deiced 20 t o  30 min before takeoff ;  
however, about 114 in .  of wet snow had accumulated on the  
top  of t he  wings and hor izonta l  s t a b i l i z e r  before the  
capta in  tax ied  the a i r c r a f t  f o r  takeoff .  
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5. The capta in  of F l i g h t  561 did not  i n su re  t h a t  t he  a i rcraf t ' s  
wings, s t a b i l i z i n g  sur faces ,  and con t ro l  sur faces  were 
c lean  and f r e e  of snow before he began the takeoff r o l l .  

6. F l igh t  561's takeoff r o l l  was normal and i t  conformed t o  
predicted performance values. 

7 .  Short ly a f t e r  l i f t o f f ,  t he  a i r c r a f t  became l a t e r a l l y  un- 
s t ab le ;  i t  r o l l e d  t o  the  r i g h t ,  then t o  the  l e f t ,  back 
t o  t h e  r i g h t ,  and i t s  r i g h t  wing s t ruck  the  runway. 

8. The snow adhering t o  the  outboard sec t ions  of t he  wing 
probably caused those sec t ions  t o  s ta l l  prematurely. 

9.  The s t a l l i n g  of the outboard sec t ions  of t he  wings 
caused a l o s s  of l i f t  and s i g n i f i c a n t l y  reduced the  
e f fec t iveness  of t he  a i l e rons ,  which r e su l t ed  i n  lateral 
cont ro l  problems and lateral  i n s t a b i l i t y .  

10. The lateral o s c i l l a t i o n  of the a i r c r a f t  fu r the r  decreased 
l i f t  and caused the a i r c r a f t  t o  l o s e  a l t i t u d e  and crash. 

11. The accident  was survivable f o r  t he  passengers.  . 

12 .  One passenger was f a t a l l y  in jured  because her s e a t b e l t  
was no t  fastened.  

13. The accident  was marginally survivable f o r  t he  f l ightcrew 
because t h e  cockpit  s t r u c t u r e  was crushed inward, which 
reduced t h e  occupiable space, p a r t i c u l a r l y  f o r  t h e  f i r s t  
o f f i c e r  . 

3.2 Probable Cause 

The National Transportat ion Safety Board determines t h a t  t he  
probable cause of t he  acc ident  was the  cap ta in ' s  dec is ion  t o  take off 
with snow on the  a i r c r a f t ' s  wing and empennage sur faces  which r e su l t ed  
i n  a l o s s  of la tera l  con t ro l  and a loss  of l i f t  as the  a i r c r a f t  ascended 
out  of ground e f f e c t .  
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BY THE NATIONAL TRANSPORTATION SAFETY BOARD 

/ s f  JAMES B. KING 
Chairman 

1st  ELWOOD T . DRIVER 
Vice Chairman 

I s /  PATRICIA A. GOLDMAN 
Member 

/S I  G. H. PATRICK BURSLEY 
Member 

FRANCIS H. McADAMS, Member, did not participate. 

August 16, 1979 



- 19 - 

5. APPENDIXES 

APPENDIX A 

Investigation and Depositions 

1. Investigation 

At 1312 e.d.t. on February 12, 1979, the National Transportation 
Safety Board was notified of the accident by the FAA Communications 
Center in Washington, D.C. An investigative team was formed immediately. 
However, because of severe weather conditions over the entire northeastern 

0700 e.d.t. on February 13, 1979. The team arrived at the accident site 
section of the United States, the team's departure was delayed until 

about 1200 on February 13, 1979. 

Investigative groups were established for operationslwitnesseslair 
traffic control, human factors, structures, systems, powerplants, weather, 
and aircraft records. Representatives of the Federal Aviation Administration, 
Allegheny Airlines, Pratt & Whitney Aircraft Group of United Technologies, 
Air Line Pilots Association, International Association of Machinists, 
Association of Flight Attendants, Professional Air Traffic Controllers 
Organization, and the Hartzell Propeller Company participated in the 
investigation. 

2. Depositions 

1979, at Clarksburg, West Virginia. No public hearing was held. 
The deposition of a ground observer was taken on February 16, 
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APPENDIX B 

Personnel Information 

Captain Robert Ever ly  

on January 30, 1978. A t  t he  time of the  accident  he held A i r l i n e  Trans- 
p o r t  P i l o t  C e r t i f i c a t e  No. 495489866, f i r s t  issued on December 15, 1977, 
wi th  c o m e r c i a l  p i l o t  and single- engine land ra t ings .  He a l s o  held type 
r a t i n g s  i n  the  DC-9 and Nord 262 a i r c r a f t .  

Captain Robert Everly, 30, was employed by Allegheny Airlines 

During h i s  f l y i n g  ca ree r ,  Captain Everly had accumulated 
4,028:32 h r s  of f l ight- time,  528:32 of which were i n  the  Nord 262 a i r c r a f t .  
His f i r s t - c l a s s  medical c e r t i f i c a t e  had no r e s t r i c t i o n s  and w a s  dated 
Ju ly  25, 1978. According t o  company records  he had completed and passed 
a f i r s t - c l a s s  medical examination on January 23, 1979. 

F i r s t  Off icer  David C. Baltes - 

A i r l i n e s  on March 20,  1978. He 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. 1879631, f i r s t  i ssued on Ju ly  19, 1976, with a i r p l a n e  mult iengine 

Lear Jet and Nord 262 a i r c r a f t .  
land and a i r p l a n e  single- engine land ra t ings .  He held  type  r a t i k g s  i n  

F i r s t  Off icer  David C. Baltes, 29, was employed by Allegheny 

During h i s  f l y i n g  career ,  F i r s t  Of f ice r  Baltes had accumulated 
approximately 7,474:19 f l igh t- hrs ,  474.19 of which were i n  Nord 262 air- 
c r a f t .  H i s  f i r s t - c l a s s  medical cert if icate had no r e s t r i c t i o n s  and was 
dated March 13, 1978. 

F l i g h t  Attendant Deborah Freeland 

A i r l i n e s  on September 26, 1977. Her last prof ic iency check was completed 
on May 24, 1978, and her  last  recur ren t  t r a i n i n g  was completed on 
September 27, 1978. 

F l i g h t  Attendant Deborah Freeland, 25, was employed by Allegheny 
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APPENDIX C 

Aircraft Information 

The aircraft, U.S. Registry N29824, originally a Nord 2 6 2 ,  
serial No. 48, was manufactured by Aerospatiale in July 1968; it was 
acquired by Allegheny Airlines on June 2, 1978. 

The aircraft was modified in 1978 by Frakes Aviation, Cleburne, 
Texas, in accordance with supplemental type certificate Nos. SA 2369SW 
and SA 2367SW. These modifications included installation of Pratt EX 
Whitney PT-6 engines, re-design of the interior, installation of a 

The aircraft was then re-designated a Mohawk/Frakes M298. 
lavatory, and installation of flight data and cockpit voice recorders. 

The aircraft was equipped with two Pratt & Whitney PT6A-45 
turbine engines and Hartzell HC-5B MP-3 propellers. 

The operating times and serial Nos. for the engines and propellers 
were: 

Position Serial No. Total Time 
Installation 

Date .~ - 
Engines No. 1 84039 

84040 No. 2 
1,729:OO Nov. 2,  1978 
1,269:OO June 3 ,  1978 

Propellers No. 1 EV-40 927:OO July 31, 1978 
No. 2 EV-83 1,007:OO July 31, 1975 

. The aircraft had accumulated a total of 9,140.54 hours, including 

on February 1, 1979. The last through-service check was accomplished on 
53.39 hours since the last C-3 maintenance check, which was accomplished 

February 11, 1976. 

F 
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APPENDIX D 

REMOVED FROM THE ALLEGHENY NORD WHICH WAS INVOLVED IN AN 
TRANSCRIPT OF A SUNDSTRAND COCKPIT VOICE RECORDER 

ACCIDENT AT CLARKSBURG, WEST VIRGINIA, ON FEBRUARY 12, 1979 

CAM 

RDD 

-1 

-2 

- 3  

- ?  

TWR 

M- 3 

M-4 
* 

# 

% 

0 
( (  1) 
--- 
Note: 

LEGEND 

Cockpit area microphone voice or sound source 

Radio transmission from accident aircraft 

Voice identified as Captain 

Voice identified as First Officer 

Voice identified as Stewardess 

Voice unidentified 

Clarksburg Tower 

Mobile three 

Mobile four 

Unintelligible word 

Nonpertinent word 

Break i n  continuity 

Questionable text 

Editorial insertion 

Pause 

Times are expressed in elapsed time from an 
arbitrary zero. 



I , . .  

INTRA-COCKPIT 

TIHE & 
SOURCE CONTENT 

x 

CAM 

CAM- 1 

CAM- 2 

CAM-1 

CAM- 2 

CAM-3 

CAM-2 

CAM-1 

CAM- 2 

CAM- 3 

coming on) )  
((Sound s i m i l a r  t o  windshie ld wiper  

( L i g h t s )  

Get i t  

Yeah, two one 

Yeah 

00 you want tea? 

Ah yes, please 

That sheet you gave me, was t h a t  
the  t a r e  sheet 

Think so 

That ' s  i t  r i g h t  t he re  

AIR-GROUNO COMMUNICATIONS 

TIME & 
SOURCE CONTENT 

16:14 
TWR Allegheny f i v e  s i x t y  one v i a  the  

cen ter  taxiway, t a x i  i n  pos i t i on ,  
hold runway two one, you will be 

of two one 
fo l low ing  a snowplow t o  the  end 

16:21 
ROO-2 Roger 

16:28 
TWR Clarksburg weather remains p rev ious ly  

advised, sky p a r t i a l l y  obscured 

TWR One thousand overcast, v i s i b i l i t y  
f i v e  e i gh t s  and snow, winds a re  
calm 

TWR The a l t i m e t e r  two n i ne r  --- n ine r  
check t h a t  two n i ne  e i g h t  nine, 
clearance when you ' r e  ready 

I 
N 
W 

I 

, RDO-2 Okay, go ahead 
16:46 



INTRA-COCKPIT 

TIME 6 
SOURCE 

CAM ((Sound of squeal)) 

AIR-GROUND COMMUNICATIONS 

TIME & 
SOURCE CONTENT 

16:47 
TWR Allegheny f i v e  s i x t y  one i s  cleared 

t o  the  Washington Nat ional  A i r p o r t  
v i a  v i c t o r  one s i x t y  s i x  Kessel as 
f i l e d ,  ma in ta in  one one thousand 
squawk f i v e  seven seven one, y o u ' l l  
be Cleveland Center one two four 
p o i n t  s i x  

17."" 

Flight tests indicated that sound and 
similar sounds recorded on the CVR were thousand 
caused by the application of wheel brakes. 

RDO-2 Okay, c leared t o  Washington one 
I ,  . Y Y  

s i x t y  s i x  Kessel as f i l e d  eleven 

ROO-2 F i ve  seven seven one, twenty four 
s i x  

17:07 
TWR F i ve  s i x t y  one roger, and, ah, t h a t ' s  

a l l  co r rec t ,  and Cleveland Center 
does have your request f o r  h igher  

17:12 
RDO-2 Roger and we c leared  on the  runway 

y e t ?  

TWR 
17:14 

A f f i n a t i v e ,  t a x i  i n t o  p o s i t i o n  
and hold, the  snow removal will 
be c l e a r i n g  momentarily 

, 17:19 
RDO-2 Okay 





TIME 6 
SOURCE 

INTRA-COCKPIT 

17:52 
CAM- 1 

CAM- 2 

CAM-2 

CAM- 1 

CAM-2 

CAM-2 

CAM-2 

CAM-2 

CAM-1 

18: 00 
CAM- 2 

CAM-1 

CAM 

18:05 
CAM 

Flaps a re  up 

Okay, f l a p s  a re  up autofeather 

Water met 

Not requ i red  

Engine b leed a i r  

P Y ' s  are  on, props a re  on 

Windshield i s  on 

P i t o t  heaters a re  on 

Yes 

F l i g h t  recorders 

Both on 

( ( C l i c k ) )  

wipers coming on ) )  
((Sound s i m i l a r  t o  w indsh ie ld  

AIR-GROUND COMMUNICATIONS 

TIME k 
SOURCE CONTENT 

17:44 
TWR Allegheny f i v e  s i x t y  one c leared 

f o r  takeof f  

17:46 
ROO-2 F ive  s i x t y  one c leared t o  go roger  

17:52 
TWR Allegheny f i v e  s i x t y  one when 

a i rborne  con tac t  Cleveland center  
one two f ou r  p o i n t  s i x ,  have a n i ce  
day 

I 

N 
cn 

I 



1a:lo 
CAM-2 

CAM 

CAM-2 
1a:14 

1a:15 
CAM-1 

18:43 
CAM 

CAM 

CAM-1 

CAM-1 

CAM- 2 

18: 54 
CAH-1 

1a:46 

INTRA-COCKPIT AIR-GROUND COMMUNICATIONS 

TIME 6 
SOURCE - 

On the top 

((Sound of click)) 

Props to go 

Three (green)/(dings) 

((Sound similar to windshield wipers 
coming on)) 

((Sound o f  squeal)) 

Props are up (condition levers) 

All set 

Okay, checklist complete 

(Really) 

N 

I 

.l 

I 

1a:56 
ROO-2 And five sixty one is rolling on 

two one 

TWR 
19:Ol 

Allegheny five sixty one, contact 
Cleveland Center one two four point 
six when airborne 

W 



INTRA-COCKPIT 

T I N E  6 
SOURCE CONTENT 

CAM 

CAM 

CAM 

19:16 
CAM-2 

CAM- 1 
19:19 

19:23 
CAM- 1 

CAM-2 
19:25 

CAM-2 
19:35 

CAM 
19:39 

19:42 
CAM-? 

CAM 
19:45 

((Sound o f  inc reas ing  power)) 

((Sound s i m i l a r  t o  w indsh ie ld  wipers 
coming on)) 

((Sound of prop no i se ) )  

Props s t a b i l i z e d  on t he  r i g h t  

Power on t he  l e f t  

Two b l u e  

S i x t y  knots 

One and R 

((Sound o f  small squeal) )  

(No hor izon)  

((Sound of squeal 1) 

AIR-GROUND COMMUNICATIONS 

T I M E  6 
SOURCE CONTENT 

19:07 
ROO-2 Twenty f o u r  s i x  when a i rborne  roger  

w e ’ l l  see YOU 

W 

I 
N 
02 

I 



T I M E  6 
SOURCE 

INTRA-COCKPIT AIR-GROUND COMMUNICATIONS 

T IME 6 
SOURCE CONTENT 

CAM-1 ff what (you) doins 
19:47 

CAM-?. 

19:49 
CAM ((Sound of impact)) 

W 
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