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SA-42.0 F i l e  No. 1-0033 

NATIONAL TRAIJSWRJXTION SAFCM BOARD 
DEPARTkEFI OF TRAMSHIRTRT'ION 

AIRCRAFT ACCIDENT REFQRT 

Adopted: January 28, 1070 

ALLEWXNY AIRLINES,  INC., CONVAIR 580, N5802 

BRADFORD, F'ENNSYLVANTA, DECEIGF8 24, 1968 
r m  THE BWDFOW RFGIONAL AIRWRT 

S Y N O P j I S  

N5802, crashel. a t  approximately 2012 e.s.t., while executing an ins t ru -  
ment approach t o  Runway 32 a t  the Br6dford Regional AirNrt, Bradford, 
Pennsylvania. There were 20 f a t a l i t i e s  among the 47 persons on board 
the a i r c r a f t .  

On December 24, 1968, Allegheleliy Air l ines F l i & t  736, a Convair 580, 

The airc-aft made i n i t i a l  contact with t r e e s  approximately 2.5 
nautical  miles from the End of Runway 32 a t  an a l t i t u d e  of 2,081 f e e t  
m.s.1. (€6 f e e t  above ground l eve l ) .  The a i r c r a f t  thereaf fer  s truck a 

before s t r ik ing  the ground. 
t r e e  a t  33 f e e t  zbove ground l e v e l  and ro l l ed  t o  an inverted posi t ion 

of tk accident shoved an estimated ce i l ing  2,000 f e e t  br3ken and v i s i -  
The weather observation i n  e f fec t  for  Bradford Airpert a t  the time 

b i l i t y  of 1 mile i n  very light snow showers and blowing snou. An 
observation recorded 2 minutes a f t e r  the accident showed  in i nde f in i t e  
ce i l ing  800 f e e t  obscuration and v i s i b i l i t y  1 mile variable i n  l i g h t  
snow showers and blowing snow, with v i s i b i l i t y  variable Ietveen 1/2 and 
1-1/2 miles. 

The Board determines t h a t  the probable cause of t h i s  accident was 
the coLtinuation of the  descent from the f icsL approach f i x  through the  

both f l i g h t  crewmembers were looking outside the a i r c r a f t  i n  M attempt 
Minimum Descent Altitude and i n to  obstruct ing t e r r a i n  a t  a time when 

the minimal v isua l  references avai lable a t  night  on the approaches t o  
t o  es tebl i sh  v isua l  reference t o  the ground. Contributing f ac to r s  were 

the BraXord Regional. Airport; a small but c r i t i c a l  navigational e r ro r  
during the l a t e r  stages of the approach; and a rapid changr i n  v i s i -  
b i l i t y  conditions t h a t  was not known t o  the crew. 



b.. 

- 2 -  

1. IIiVESTIGATION 

1.1 History of t h e  F l ight  

Allegheny Air l ines  F l ight  736 (AL 736) of December 24, lye,, was a 
regular ly scheduled p-ssenger f l i g h t  o r ig ina t ing  i n  Detroit., MichigazL, 
and aestined f o r  Wa;hington, D. C., with en route € t o p  ct Erie ,  Wadford, 
and Iiarrisburg, Pennsylvania. a i r c r a f t  a t i l i z e d  was a Convair 580, 
N5802. .1/ 

Detroit  due primarily t o  delays cmsed by t h e  load ing  of cargo and mil 
e.nd by the  late a r r i v a l  a t  &twit  of N5802 on i t s  previous f l i g h t .  
Fli@ 736 operated rout inely thrcugh B i e ,  departing f roa  the re  x t  approxi- 
mately 1.96 e.s . t . ,  on si Ins t runel t  F l i g s t  Rules (IFR) f1igh.c plan t o  
Badford v i a  airway Victor 12.6 E t  an a l t i t u d e  of 'j,ooO f ee t .  

Fl ight  736 was approximately 50 minutes behind schedule leaving 

reg r t e d  passine a posi t ion 40 DME F i l e s  east of Er ie  at  1957. m e  
f l i gh t  was then ins t ruc ted  t o  descend t o  4,oCO f ee t ,  c les red  fo r  an 

approach." A t  t he  same time, AL 736 was informed that- the Bradford weather, 
approach t o  Bradford, and directed t o  "report t h e  VOR 4/ s t a r t i n g  your 

based on the  previous hourly obsenat ion ,  was "cei l ing estimated two 
thousand one hundred broken, one mile, l i g h t  snow showers, blowing snow, 
wind three  hundred degrees, t h i r t een ,  gusting twenty-two, a l t i n e t e r  i s  two 
nine seven seven.'' 

I n  compliance w i t h  i n s t r u c t i o x  from P i e  Appoac3 Control, AL 736 

The f l i g h t  repeated the  a l t imeter  s e t t i ng ,  reported leaving 5,000 f ee t  
f o r  4,000 f ee t ,  and s ta ted  t ha t  "we'll check the  VOR 0utbow.d." A t  1.959:15, 
AL 736 r e p s e a  " leve l  at four thousand," and again was requested t o  report 
when t h e  approach t o  Bradford was ptarted. 

A t  xK)5:lO, P i e  Approach Con5rol t ransni t ted  t h e  following Bradford 
weather t o  AL 736: "Estimated two thousand broken, 1 mile, l i g h t  snow, 
blowing snow, wind three  ten,  f i f t e e n  t o  twent.y five, a l t imeter  two nine 

a request fo r  t h e i r  posi t ion,  reported "four and one half (miles) from the  
seven seven." The f l i g h t  acknowledged t h i s  message and, i n  responso t o  

VOR . " 
y Although the  technical ly correct  d e s i p a t i o n  fo r  N5602 i s  All ison Prop 

J e t  Convair 440, t h j s  type c f  aircraf:: i s  most cornonly r e fe r r ed  t o  as 
a Convsir 580, which is  the  terminology used throughout t h i s  report .  

9 All  times herein a re  eastern standard, based on t h e  24-hour clock. 

Distance Measuring Equipnent-an e lec t ronic  means of measuring s l a n t  
distance between the  a i r c r a f t  and a ground-based transmit ter .  

Very High Frequency MiI Directional Radio Range. 
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of t h e  instrument approach procedure. 51 A t  t h a t  time, &-ie Approach 
Control instmcted.  t he  f l i g h t  t o  contaTt Wadford ?l ight  Service S ta t ion  

Eradford. JU 736 then  ca l led  Bradford F S S  and, at  m6:35, received the  
(FSS) an3 t o  report back t o  P i e  Approach Control when on t h e  ground a t  

following response: 

A t  2006:25, AL 736 r e w r t e d  over t he  VOR outbowd at t h e  beginning 

wind check three t en  degrees, f i f t e e n  t o  twenty, a l t imeter  two nine seven 
sever., you'll  have t h e  high in t ens i ty  l i g h t s  up on t h i r t y  two, you might 
j u s t  walk them down. Give us a c a l l  whenever y3u do. Fourteen and t h i r t y -  
two i s  covered with hard p c k e d  snow and rough ice,  brshing poor by a 
Convair, sir." 

"Roger Allegheny seven t h i r t y  s ix .  Understand over t he  VOR outbound, 

by Bradford PSS t h a t  t he  wind was from 290' at 15 kngts. This messaze was 
A t  EWS:47, AL 736 reported "procedure t u r n  inbound" j rid was informed 

the last kr.own communication with AL 736. Tr.r accident dccurred at  
2011: 51. 

vation at 2014 and immediately t r ansn i t t ed  t h i s  report t o  AI, 736, bvt 
recei.vcd no acknowledgment. A t  approximtely 2019, Erie  Approach Control 
attempted t o  contact AL 736 and, when unable t o  do so, c a l l c d  Bradford 
FSS i n  order t o  determine if t h e  f l i g h t  had landed. Bradford FSS advise3 
Erie Approach Control t h a t  AL 736 was not on t h e  grounA and t h e r e a f t e r  
both faci1it:es attempted, unsuccessfully, t o  e s t ab l i sh  rad io  contact with 
the  f l i gh t .  A t  approximately 2030, search end rescue procedures were 
i n i t i a t e d  on the  assumption that an 6ccident had occurred. 

The Bradford FSS spec ia l i s t  on duty recorded a spec ia l  weather obser- 

arrived over the  Bradford VOR at appruxina te~y X17 and was ins t ruc ted  t o  
hold pending completion of t h e  approach by AI, 736. Mter a period of delay 
of about 30 minutes, AL 734 eventually was anle  t o  execute a n  approach t o  

mately 1-112 n i l e s  southeast of t he  Sra2ford 'JOR. This information was 
Bradford Airprt, during whicn thc  crew sighted a f i r e  on t h e  ground approxi- 

t ransni t ted by AL 734 t o  Erie  Approach Cmt ro l  a t  2050, and thence relayed 
t o  Bradford FSS, which i n  t u r n  advised t:;e parties involved i n  searching 
fo r  the  crash s i t e .  The wreckage was subsequently loca te5  approximately 
2-118 nautical  miles southeast of the  approac? end of Runway 32 snd 2,000 
feet  t o  the  southwest of t he  extended center l ine  of tha t  runway. The 

la t i tude  41"45'56"N. 
geographic coordinates of t he  crash site were: longitude 73"36'W., and 

Allegheny Airlines F l ight  734 (AL 734), inbound from Jamestown, New York, 

The invest idat ion d i d  not d i sc l s se  any witnesses located on t he  ground 
who had observed the  n i?craf t  during the  approach, up t o  and including impact. 
- 

The approach chart u t i l i z e d  on t k e  approach fo r  which Fl ight  '736 was 
cleared i s  se t  for th  i n  Attachment 1. 

i 

. .. 
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h b t  cll of the  survivors of AL 736 reca l led  t h a t  t he  stewardess 
had announced thlt the  f l i g h t  was approaching 3racllord Airport and t h a t  
the p s senge r s  should observe the  "Seatbelt" a d  "No Fnoking" signs. 
The survivor!. Generally described the 6escent 3 s  mcoth and normal, w i t i l  
no forewarning of t he  impen , in& impact. Most af tnem e i t h e r  were dozing 
o r  had t h e i r  a t t en t ion  focuscd i n s i t e  the  cabix. 

Most of t he  passengers who were looking c-Aside t h e  a i r c r a f t  observed 
moderate t o  hcavy snow. One passen_rer, whc YZS seated zext t o  a window 
j u s t  a f t  of t he  t r a i l i n g  edge of the  l e f t  winz, danced  out t he  srindow and 
noticed a beam of l i g h t  coming from mder  the  -2ing shinLr.e, down and f ' o m r d  
on the  t reetops.  I n  add.ition, the  an-dcty s tz-nrdess,  w!?o was seated i n  
the rear ,  r ight  aisle sea t ,  observed the righi. 1ar.ciing lieht shinirg 
d i rec t ly  riownward toward the  gr0ur.d. P.e passenger and the  stewardess 
e s t i m t e d  t h a t  they first observed these l i g h t s  about 4 t o  7 seconds p r i o r  
t o  impact.. 

Se-reral survivors s t a t ed  tha t  t h e  first s ign  that anything was wrong 
was thr: SGUnd of t r e e  branches scrarjing against  the  a i r c r a f t ,  while o thers  
descr7.bed the  f i r s t  contact as 6. "bmp" o r  a Lard landing. A nun. .'r of 
s u d . v x s  also observed flashes of l i g h t  both ins ide  and outside t h e  air- 
c ra f t  . 
rartment, one Stated t h a t  "at impect t he  wings t o r e  off," another sax 
"the wing and t h e  engine go by," wllile t5e  t h i r d  s t a t ed  that "the r igh t  

a i r c r a f t  appeared t o  bounce in to  t h e  air, after wMch it r o l l e d  or  turned 
engine burst i n t o  flames." A number of survivcrs reported that t h s  

over t o  the  r ight ,  and then s l i d  t o  a stop i n  a n  inverted position. 

Of th ree  survivors sezted i n  t h e  r ight  rea- of t h e  -passenger com- 

1.2 In ju r i e s  t o  Persons 

In ju r i e s  Crew Passer:3ers Others - - 

Nonfatal 1 

2 17 

24 

addi t iona l  crew- 
1 (Nonrevenue, 

member) 

addi t iona l  crew- 
2 (Nonrevenue, 

members) 

None 0 0 

Fostmorten and toxicological  e m i r s t i o n s  of t he  f a t a l l y  injured 
flight crewmembers did not reveal  any evidence of e i t h e r  pre-existing 

._,. 

. . .  ~. .. . . . .. . . . . .. . .. 
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disease or physical inpaiment  t h a t  would have adversely a f fec ted  t h e i r  
performan-e of dut ies  associated with t h e  operation of t h e  a i r c r a f t .  

1.3 nYna.ge t o  AircraPt 
i 

me a i r c r a f t  was destroyed by ground-impact forces.  

1.4 Other W g e  

several of which we;*e 5estroyed o r  damaged along the swath cut  by t h e  
a i rcraf t .  

1.5 Crew Infomat ion 

The k - p c t  was on sloping terrain partial3.y covered with trees, 

Thc crew of Fl ight  736 was properly c e r t i f i c a t e d  and qua l i f i ed  t o  con- 
duct the  f l i g h t .  (For deta i led  information concerning t h e  crew, see 
Appendix B.) 

1.6 Aircraf i  Ififornation 

The a i rc ra f t  was properly c e r t i f i c a t e d  and had been maintained i n  
accordance h-ith ex i s t ing  requirements. The ac tua l  weight of t h e  a i rc ra f t  
on departure f r o m  Er ie  was 50,941 poun?.s, as compared with t h e  rraximum 

weight fron Erie ( the  sum of t h e  maximun: landing weight at  Bradford plus  
cer t i f ica ted  takeoff weight of 54,600 pounds and t h e  permissible takeoff 

fuel burn-off) of 53,153 pounds. The center  of gravity was calculated t o  
be 28 percent bL4C (Mean Aerodynamic Chorrl), well  within t h e  approved limits 
of 22.1 percent MAC (forward) and 34.0 percent MAC ( a f t ) .  The a i r c r a f t  
had been serviced wi th  Jet A tilrbine fue l .  (For deta i led  information 
concerning t h e  a i r c r a f t ,  see Appendix C.) 

1.7 Meteorological I r f f o r m a t ~ o ~  

accident was characterized by lcw ciouds, snow showers, blowing snow, 
and strong rnrthwesterly wir,ds. The 190 and 22CO surface weather char ts  
pre-oared by t h e  !,Iational Meteorolcgical Center showed a northwesterly 
flow of a ir  with no f r o n t s  o r  ].ow pressure centers located near t h e  
Bradford area. The lg00 650 milliJar chart  (cpproximtely 5,000 feet m.S.1.) 
showed a stronp, northwesterly flow of cold, moist air over t h e  area .  

The weather i n  t h e  Bradford, Fmnsylvania, area  at t h e  time cf the  

%e following surface wexther observat,ions were taken at  Bradford 
Airport near the  time of the  accident: 

i 

. .  .. . . . 
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- 1857 Estimated c e i l i n g  2,ioO feet  broken, v i s i b i l i t y  1 milt?, very 
l i g h t  snow showers, blowing snow, temperature 11' F., dew 

s e t t i n g  29.77 inches. 
' - - .p in t  8" F.., wind 300" 13 knots, gusts 22 knots, a l t imete r  

- 1959 Estinated c e i l i n g  2,000 feet broken, v i s i b i l i t y  1 mile, very 
light snow showers, blowing snow, t a r p e r a t w e  11O F., dew 
point 8' F., wind 3JOo 15 knots, gusts 25 knots, altimeter 
s e t t i n e  29.77 inches. 

- X14 Special, indef in i t e  c e i l i n g  800 feet obscuration, v i s i b i l i t y  i 
mile variable,  l i g h t  snow showers, blowing snow, wind 320" 12 
knots, gusts  20 knots, altimeter s e t t i n g  29.78 inches, visibi1it .y 
112 variable t o  1-112 miles. 

- 2029 Special, indef in i t e  ce:ling 600 feet obscuration, v i s i b i l i t y  1 
mile variable,  l i p h t  snow showers, blowing snow, wind 320" 10 
knots, gusts  30 knots, altimeter s e t t i n g  29.78 inches, v i s i b i l i t y  
112 variable t o  1-11? miles. 

A number of t h e  survivors on AI, 736 reported that snow was f a l l i n g  
with moderate in tens i ty  after they ex i t ed  t h e  aircraft subseauent t o  

approach t o  Bradford some 35 minutes after t h e  accident, he was able t o  
impact. I n  addition, t h e  captain of AL 734 noticed t h a t  when making h i s  

sight the  a i rpor t  at  a distance of about 1 mile. The captain  also s t a t e d  
that l i g h t  t c  moderate i c ing  was encountered when AI, 734 was descending 
thrcdgh the  cloud? over Bradford. With respect t o  t h e  p o s s i b i l i t y  of 
icing, it should be noted t h a t  the  temperature il t h e  Eradford area ranged 
from 11' F. at t h e  surface t o  -4" F. at ?,KID feet ,  well below the  tempera- 
ture regime most conducive t o  i c ing  (28' F. t o  32' F.), However, the  
Weather Bureau duty forecaster  s t a t e d  t h a t  despi te  the  low temperatures, 
he d i d  not rule out i c ing  and therefore re ta ined it i n  t h e  forecast .  

Both the  Meteorclogist i n  Ch-rge of t h e  Leather Bureau Airport 

there  was nothing i n  t h e i r  records t o  indicate  any person connected with 
Station at Detroit  and t h e  S ta t ion  Chief at t h e  Detroi; FSS reported 

AL 735 was given a br ie f ing  on the  day of t h e  accident. However, the 
dispatch pack?.ae furnished t o  AL 736 included per t inent  weathcr documents, 

weather br ief ing display was ava i lab le  t o  the fl ightcrew at t h e  Alkgheny 
6m.e of which were found i n  t h e  wreckage. I n  addition, a self-help 

Air l ines  Operations Office i n  Detroit .  

1.8 Aids t o  NaviEation 

Instrument approaches t o  t h t  Eradford Regional Air-prt u t i l i z e  t h e  
Bradford VORTAC (a VOR s t a t i o n  c a p b l e  of a l s o  providing distance mcasuring 
infor .a t icn  t o  appropriately equipped aircraft) and/or t.he Bradford IWB 
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from the  approach end of Runway 32, and the  NDB is located 3.8 miles from 
(nondirectional radio  beacon). The Bradford VOWAC is located 0.9 miles 

the  end of t h i s  runway. On a VOR Rwway 32 approach, e i t h e r  t h e  NIB 
or the  2.9 mile I2.E reading i s  used as t h e  f i n a l  approach f i x .  "kc s in imm 
a l t i tude  at t h i s  f i x  i s  2,900 feet m.s.1.; after passing it, a descent tc 
t h e  minimum descent a l t i t u d e  of 2,543 feet m.s.1. may be i n i t i a t e d .  

During the  time frame of the accident, t h e  Bradford FSS s p e c i a l i s t  

monitoring system alarms. Following t h e  accident,  these  two navigation 
on duty did not observe a r y  ac t iva t ion  of the  Bradford VORTAC and NDB 

a ids  were ground- an? flight-checked by the  Fede,al Aviation Administration 
(FAA) and were found t o  be within t h e  specif ied tolerances.  I n  addit ion,  
the  captain of AL 734 did  r.ot not ice  anything Lmus!lal with respect t.o t h e  

after the  accident. 
DME (e.g., pawer in terrupt ions)  during h i s  approach t o  Braco rd  shor t ly  

1.9 Comunications 

a i rc ra f t  operating under IFR at n l t i t u d e s  5 , W  m.s 1. and below i n  an 
airspace which includes t h e  Bradfor? Airport. Accordifigly, the  air t r a f f i c  

route segme1.t. between Erie and Bradfcrd were accomplished by Erie Approach 
control services and attendant cor,muricationo concerning AI, 736 over t h e  

Control. When a f l i g h t  i s  cleared for an approach t o  %he Bradtord Regional 
Airport, a ciearance which is  a l s o  the respons ib i l i ty  of Erie Approach 

the  f l igh t  t o  receive t h e  latest weather conditions, altimeter se t t ing ,  
Control, comunications contact is  t ransferred t o  3radford FSS i n  order for 

runway :onditions. ar.3 other per t inent  inforna?ion. 

Erie Approach Control i s  responsible ror provjding separation between 

These comunications were rout ine  and i n  accordance with standard p o -  
cedures. There was no indicat iou i n  any of these  transmissions t h a t  AT, 736 
was encountering any d i f f i cu l ty .  Tho last a i r- to- pound  contact  beb-n at  

respmded with current wind information. 
2008:47 when AL 736 reported procedure t u r n  inbound, and Bradford FSS 

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

Runway 32 at t h e  Fradford Regional Aiqmrt is 6,509 feet long and 150 
feet  wide. The published airport elevation is  2,143 feet  a b x e  sea leve l .  
The runway .is equipped with high- intensizy ruqway l i g h t s  which were oyer- . 

turned U p  t o  thf!ir higIwst s e t t i n g  i n  orcer  t o  assist t h e  f l i g h t  i n  r&ing 
s t ing  sa t i z iac to r i ly  at  the  time of t h e  accident. These l i g h t s  had bren 

i ts  approach. The airprt i s  not equipped with approach l i g h t s .  

On the  evening @f December 24, 1969, Runway 32 was covered w i t h  hard- 

about 2 hours prior t o  t h e  acci&cnt, had experimced ?oar braking  act ion.  
packed Snow ant rough ice ,  and a Canvair a i r c r a f t ,  which laneed at bradford 

This infannation was eivcn t o  AL 736 by Bradford FSS at  the  corPcencement of 

4/ Sec Attacllnent 1. 
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its approach. The captain of AL 734, who landed approximately 40 minutes 
after the  accident,  reported that he had no trouble stopping the  r- i rcraf t ,  
despite the runway conditions, due ixl l a rge  part t o  t he  s trong wind blowing 
down the  mnway. 

1.11 Fl i&t  Recorders 

(a) Fl ight  h t a  Recorder 

N58O2 vas equipped with a United %to Cmt ro l  Model F-542 f l i g h t  data 

with no evidence of mechanical dmage. Tile recorcEng medium was readable 
recorder, SIN 2568, which was recovered from the  wreckage completely i n t a c t ,  

and a l l  parameters were functioning throu.-bout t he  f l i g h t .  Tie appearance 
of al l  recorded t r a c e s  was normal, with Line s ingle  exception of t he  a l t i t u d e  
t race,  which re f lec ted  a con:inuously hi;k reading of  approximately 1,150 
fee t .  

t h e  f l i gh t  data recorder was minutely exmined at  the  manufacturer's head- 
quarters.  It was discovered tha t  the  a l t i t u d e  s ty lus  had an  .06+inch 
of fse t ,  corresponding t o  a n  e r ro r  of approximately 1,000 f e e t  at a l l  alt i-  
tudes. I n  order t o  fur ther  re f ine  the  spec i f ic  degree of t he  error ,  an  
examination was made of t he  a l t i t u d e  t r a c e  indicat ions during ground 
operations at  t h e  21 consecutive s ta t ions  i n t o  which PI5802 had operated 
pr ior  t o  t he  crash. These values were then compared with the  l i s t e d  air- 
port elevations. The r e su l t  was an average high reading of 1,145 f ee t .  

I n  order t o  determine the  cause of t h e  aberrat ion i n  ~ i h e  a l t i t u d e  t race ,  

When the  e r ro r  calculated above was applied t o  t h e  a l t i t u d e  t r ace  
recorded between l i f t - o f f  at  E-ie and impact, all a l t i t u d e s  flown by 
N5802 corresponded closely t o  t he  air t r a f f i c  c o n t m l  assigned a l t i t udes ,  
the  proc-dure turn a l t i t ude ,  t he  final approach f i x  a l t i t u d e ,  m d  t he  

t races  also were consis tent  w i t h  a normal approach. 
elevation of t h e  graund at the  accident site. The heading anl? airspeed 

k i n g  the  final minute of f l i gh t ,  t h ?  f l i g h t  recorder indicated an 
a l t i t ude  loss of approximately 1,050 f e e t  (from about 3,150 f e e t  m.s.1. t o  
2,100 fee t  rn.s.1.). The rate of descent during the  first 30 seconds of 
t he  final minute was a steady 600 f ee t  per  minute, and then the  r a t e  
steepened t o  a constant l + 5 W  f e e t  per minute during t h e  final 30 secc:!ris. 
The indicated airspeed during t h e  f i n a l  minute decreased gradually from 
140 knots t o  130 kuots, and the  v e r t i c a l  accelerat ion t r a c e  indicated 
only minor excursicns. Final ly,  t he  heading t r ace  during the  last minute 
fluctuated between 330" and 340". 

(b) Cockpit Voice Recorder 

a United Control cockp!t voice rccorder (Cvnj Model V-557, SIN 1452. There 
I n  addition t o  the  f l i g h t  data reccrder N5802 was a l s o  equippcd w i t h  

. . . .. . . .., . . . . . .- .. 
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vas no v i s ib l e  damage t o  t h e  CVR as taken from the  wreckage. Basmination 
cf the  recorder tape and t h e  recordings found thereon revealed the  CVR 
was operating at t h e  time of t h e  accident and had functioned nonnally f o r  
a period of approxirrately 30 minutes p r i o r  t o  t he  accident .  

The last 12 minutes and 21 seconds of t h e  tape wzs transcribed.  Of 
this portion, t he  final 7 minutes was considered t o  cor'tain t h e  information 
mcst pertinent t o  t he  accident.  Accorsngly, the  conversation and sounds 

Approach Control at 2004:51, containing t h e  latest Braeford weather, and 
recorud durinz t h i s  period--conencing with the  t ra r lmiss ion  from R-ie 

t e  winating w i t h  t!ie end of t h e  recording at 2011:51-- is  set f o r t h  i n  
Appendix D. 

The voices of thc  crewmembers making voice transmissions and conversing 
i n  the cockpit were iden t i f i ed  by several  Allegheny Airlines enlployces who 
Were suf f ic ien t ly  familiar w i t h  the  two p i l o t s  t o  recognize t n e i r  voices as 
heard on the  recording. An effor t  was also made t o  i l e n t i f y  t h e  two "click" 
somds recorded a t  201.~38 and x)ll:43. A spec t ra l  annlys is  of these  

known Convair 580 csckpit switches. However, t h i s  s tudy d id  not revea l  
sounds war mede along with comparing them t o  t h e  rs-cordzd sounds of ce r t a in  

any signif icant  cha rac t e r i s t i c s  uwn which a deteminat ion  could be  made 
of the  iden t i t y  of t he  switch sounds recorded on the  TI5802 CVR. 

(c)  Correlation of t he  two recorders 

Attached hereto i s  p ro f i l e  presentat ion of the  final 3 minutes and 
15 seconds of flieht. as depicted by the  f l i g h t  &ata recorder rr?adaut 

extracted from the  cockpit voice recorder. 
(Attachment 2). Interspersed on t h l s  p ro f i l e  are pert inent  crew r emrks  

Of i m p c t  a n d  t h e  end of t he  recording on t h e  CVR. I n  addit ion,  the first 
evidencc of t;.ee contact on t h e  f l i gh t  da ta  recorder occurs 4 seconds 
pr ior  to the  end of t he  t races.  Since t h e  a i r c r a f t  would have taken a p p r u i -  
mately 4 secont!s t o  cover the  distance from initial t r e e  impact t o  ground 

the - m e  time. Accordingly, it was p s s i b l e  i n  preparlnp Attachment 2 t o  
impact, I/ it csn be establ ished that both recorders ceased operating a t  

accurately cor re la te  t he  two reccrders i n  terms of time. 

There i s  a t o t a l  of 4 seconds of elapsed t i n e  between t h e  first sounds 

1.12 Wreckage 

and which was pa r t%l ly  covered x i t h  trees. The f i r s t  signs of impact 

7J The distance invo:.ved i s  8CO f ee t ,  and t h e  a i r c r a f t  ground speed was 

Impact occurred along t e r r a i n  which had a n  average upslope of 1.5" 

approximately 200 fee t  per ;econd at  i n i t i a l  impact and was not slowed 
appreciably u n t i l  a i t e r  t h e  first 700 feet of t r a v e l  following i n i t i a l  
impact. 

... . .~ 
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were broken tree branches 66 fee t  above the  ground. The ground elevat ion 

by the  a i r c r a f t  through the  t r e e  branches followed d general heading of 
at the  base of t h i s  t r e e  was 2,015 f ee t .  From t h i s  point,  t h e  swath cut 

331" magnetic, w i t n  a downward slope of 2' f o r  230 f ee t .  Evidence indi- 

the engine, struck a la rge  t r e e  38 feet. above i ts base, t h e  elevat ion of 
cated that at t h i s  point,  t he  r igh t  wing of t h e  a i r c ra f t ,  Qutboard of 

Which was 2,035 f ee t .  The downward ?lope of t h e  swath cut by the  a i r c r a f t  
thereafter  incrcaisd t o  4" until t h r  first ground impact at a point 800 
feet  from the in i t i r .1  t r e e  contact.  The heading of the  swath remained 

the heading changed t o  342'. The major portion of t he  a i r c r a f t  came t o  
31" until reaching a point. 715 f e e t  from ini t ia l  t r e e  impact, a f t e r  which 

at  the main wreckage area was :!,040 f ee t .  
res t ,  inverted, 1,053 fee t  r'rolr t he  point of i n i t i a l  imwct.  The e leva t ian  

The airframe Ftructure a l l  f l i g h t  cont ro ls  were found, i n  t h e  
wreckage area. Examination OF' t he  f l l g h t  cont ro l  system did  not reveal 
WIY widence of f a i l u r e  or malfunction p r io r  t o  impact. 

determination of  t he  outboard wing f l a p  se t t lngs .  The r i g h t  inboard f l a p  
The Wings were extensively darr;rged by tree impact. LcMage precluded 

was complete and indicated 17" of extension. The f l a p  s t ruc ture  was UI- 
damaged i n  the  area of t he  extension v isua l  indicat ion mark. The le f t  in- 
b o d  f l a p  a l so  was complete and indicated 15" of extension; however, t h i s  
f lap was wrink$ed and dis'iorted i n  t h e  area of t h e  v isua l  ind ica t ion  mark. 

although the  down locks were in t ac t .  Durj.ng the  movement of the s t ruc ture ,  
The main l a d i n g  gcsr was i n  the extended positior.  but not locked, 

It was found that the  laliding gear could be placed i n  the  f u l l y  extended 
psi t icn and t h e  down locks would function. Emage t o  t he  nose gear pre- 
cluded de termiut ion  of i t s  position. 

The extend-retract mechanisms of both landing l i g h t s  were discovered 
i n  t h e  extended position. The lamps were missing. 

Examination of t he  engines at  t he  crash site d id  not revea l  any evi- 
dence of mechanical fault o r  f a i l u r e  p r io r  t o  i m p c t .  Exanination after 

of f 34" for t he  l e f t  engine propel ler  and f 37' for  t he  r i g h t  engine 
disassembly at  t h e  manufacturer's f a c i l i t y  discldsed blade angles at  i m p c t  

pwer f o r  the  lef: propel ler  and 1,775 horsepower f o r  t he  r igh t  propel ler .  
propeller. The power corresponding t o  these  blade angles i s  1,065 horse- 

The barometric pressure s e t t i n g  on the  capta in ' s  a l t imeter  indicated 
29.78 inches. The hands were f r e e  t o  ro t a t e  and t h e  hundreds hand had 
f a l l e n  fron i t s  shaft. The first o f f i ce r ' s  altimet,er barometric pressure 
se t t ing  i .uicated 29.69 inches. The s e t t i n g  knob was broken off and the  

at  the manufacturer's factory.  The internal mechanism of t he  f i r s t  
pointers were f r e e  t o  ro ta te .  Both a l t imeters  were dismantled and examined 

3 See Attachment 3 f o r  a diagram graphically depicting t h e  swath cut by 
the  a i r c r a f t  as well as the  d is t r ibut ion  of t h e  wreckage. 

c-- 
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officer's altimeter was broken i n t o  many pieces and no useful  information 
was obtained. The captain's al%imeter, wLth t h e  rocking shaf t  p ivo t s  
replaced, Froved t o  be o m r a t i o r a l  and t e s t e d  within the tolerance li!nits. 
It was not possible, however, t o  determine t h e  a l t i t u d e  readir.g at time of 
inpact. 

lef t  "salt shaker" wrt serving t h e  a l t i t u d e  con:-ollsr mechanism of t h e  
autopilot .  E#minat.ion of t h e  static systez  d i d  not rc--Jeal t h e  presence 
of any obstruction, foreign paterial, o r  moisture. Exmination of t h e  
captain's a l t i t u d s  con t ro l l e r  servomechanisz showed a y r i t i o n  equal t o  an  
e l t i tude  of 2,193 feet m.s.1. Ilo informatiox was ob t a imd  fron t h e  first 
off icer ' s  a l t i t u d e  ccn t ro l l e r .  

The only part of t h e  a i r c r a r t  s tat ic system not recover-d was t h e  

The Distance Measuring Equipnent war. recovered and examined i n  t h e  
Allegheny Air l ines  instrument shop. The u n i t  was found, t o  be ope ra t i oml  
and accurate t o  within 0.1 mile. The clistaxce display i n  t h e  cockpit 

miles. 
showed approximately 1.5 miles. In te rna l  n!ec:?anisn readings showed 1.4 

found i n  the  "approach" posit ion.  Examinatisn of t h e  f l i g h t  d i rec to r  
indicator showed t h a t  the  cormand bars associa ted w i t h  t h e  se lect ion of 
the  approac:1 mode were motor-driven from vie-.-. ' E e  c o m d  bars on ' t h i s  
unit are p s i t i o n c d  out of view only uhcn the  "are" node i s  selected.  

The f l i e h t  d i rector /autopi lot  con t ro l l e r  mode s e l e c t o r  switch was 

me autopilot  e l e c t r i c a l  power switch wzs SouZZd i n  t h e  "on" positim. 
lh b d .  and pi tch control  knobs were functimalljr free. ';ne aut ,opilot  
indicators were centered. 

cormand knob was oDfrationa1 and posit icned :a a 3" nosedown indicat ion.  
The symbolic aircraft was centered i n  the  i c s x u s e n t  face. The g l i d e  slope,  
&TO, and computer Slags Were i n  view. 

The captain 's  f l i c h t  d i rec to r  indicator  was found in tac t .  The pi tch 

The captain 's  cowse  se lec to r  knob shaft %as bent. The course se lec ted  

hxs centered. The g l ide  sl.ope f la& and t h e  YLX/LKJC f l a g  were i n  view. The 
showed 352". The compss card indicated 337'. me isteral deviation bar  

To/fiom indicator  was hidden from view at  rest, but r o t a t i n g  t h e  inst.rumer.t 
case caused the  arrow t o  appear. The heading mrke r  w~ij on 105". 

With respect t o  t h e  first o f f i c e r ' s  fli@ di rec to r  indicator ,  t h e  
f ront  glass was smashed, t h e  p i t ch  comand k r r b  was bent  approximately 
20°, and the  se lec to r  knob was disconnected i:lterrally. The symbolic 
airplane was centered i n  t h e  instrument face. T::e -0 and computer f l ags  
were i n  view, and t h e  g l ide  slope f l a g  was & s i n g .  

i 
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The fixst o f f i c e r ' s  course indica tor  course knob was bent,  t he  glass 

face was missing, and t h e  c m w s s  flag was i n  view. The compass card 

and the  heading marker 335". The case was dented and the  lubber l i n c  was 
indicated 005". The course se lec ted  showed p8', t h e  course arrow 318" 

broken. The lateral deviation b w  was deflected 1-1/2 dots  t o  t he  right. 

Evidence i n  t h e  wreckage indicated that t h e  a i r c r a f t  f u e l  tanks were 
ruptured at  some point Friar t o  terminal impact and tCat f i r e  occurred 

wire bundle. Flame propogation vas noted on the  t e r r a i n  and t r e e s  along 
at the fracture point of the  rig??t wing, adjacent t o  a severed electrical 

the  wreckage e t h .  b d e r a t e  t o  heavy sooting was evident on the r igh t  

the top  of the r ight  horizontal s t ab i l i ze r .  Survivor repor ts  of f1ast.x 
side of t he  fuselage. There were soot deposits and small p a i n t  b l i s t e r s  on 

of l i gh t  or fire following initial impact generally substant iate  t h e  
eds tence  of a f ire  on t h e  r ight  s ide  of the  a i r c r a f t .  

There was no evidence of sustained burning of f u e l  tanks qr associated 

earning t o  rest. Nor was there any indicat ion of preimpact f i r e .  
structure, or that any prt of t h e  main wreckage continued t a  burn a f t e r  

1.14 Survival Aspects 

The aircraft came t o  r e s t  i n  an inverted posi t ion with the  top  portion 

upper f l : r e l ~ e  began j u s t  below t h e  windshield and extended aft i n  a 
of the  hse lage  s t ruc ture  torn  away. %re spec i f ica l ly ,  the  damage t o  t he  

diaG.mal p k n e  t o  t h e  t o p  of the fuselage at the  r e a r  cabin uoor. 

Twenty-six of t h e  27 survivors were seated i n  t h e  rearmost n ine  rows 
: of seats  (out of a t o t a l  of 13 rows ) .  The r emin ing  survivor was located 

In t he  f ront  row l e f t  aisle sea t .  

Most of tine survivors who remsined conscious recal led t h a t  when t h e  

MBny of the  survivors were ab le  t o  unbuckle t h e i r  s ea tbe l t s  and fall 
or ease themselves down onto the  ce i l i ng  of t he  inverted a i rc raf t .  Thesc 
persono then began t o  search for e x i t s  from t k e  plane and t o  hhlp others 
out of t h e i r  seats.  The primary neans of ex i t  u t i l i z e d  were the  r ea r  l e f t  
cabin door, which apparently was t o r n  off at impact, and a hole i n  the  left  
side of the  a i rc raf t  near t he  wing. 

......... -, ..... 
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back inside ruld helped evacuate everyone they could. During t h i s  period, 

Those yho were able t o  e x i t  t he  a i r c r a f t  without ass i s tance  went 

using wood, seat  cushion material, and small pieces of baggage. As t h e  
sane of t he  s x v i v o r s  s t a r t ed  a fire at some distance frm the  a i r c r a f t  

t o  wait fo. help. It was extrencly cold. and w i n e ,  and moderate t o  heavy 
survivors were removed from the  a i r c r a f t ,  they grouped around the  f i r e  

snow w&s fallinl:. 

Several o f  the  survivors reca l led  observing a i rc raf t  overhead while 
waiting at  the  f i r e .  After  w h a t  one survivor estimated t o  be an hour, 

passengers still pinned i n  the  wreckage. m.e in jured  survivors who were 
rescue personnel arr ived and proceeded t o  ex t r i ca t e  the  surviving 

means, including stretchers ,  jeeps and snowobiles.  
unable t o  walk out wi th  o r  without assis tance were evacuated b:r various 

1.15 Tests and Research 

at Braaford Regional Airport (January 6, 1969), t he  circumstances of which 
Following the  second Allegheny Air l ines  Convair 580 approach accident 

were similar i n  many respects  t o  those surrounding the  December 24, 1968, 
accident, which is t he  subject of t h i s  rewrt, Allegheny condxted  a s e r i e s  
of f l i gh t  t e s t s  t o  explorc cer ta in  operating cha rac t e r i s t i c s  of t h e  Convair 
580 s t a t i c  system. The general a reas  covered by the  test program were: 

(1) Static system operations with ports p a r t i a l l y  obstructed. 
(2) Sta t i c  system operations with port  surface a rea  i r r e g u l a r i t i e s .  
(3) Altimeter responses t o  pressure changes under extreme 

(4) S t a t i c  system water ingestion cha rac t e r i s t i c s .  

The t e s t  with ports p a r t i a l l y  obstructed was conducted i n  two phases. 

temperature condition?. 

I n  phase 1, the  a i r c r a f t  had only one s t a t i c  port of t h e  test system 

of the hgles i n  each port were taped off.  The a l t imeter  and airspeed 
operative, while the  o ther  port was taped o f f .  I n  phase 2, all. but  one 

readings of the  t e s t  system were comprred with a normal system during 

minute. I n  each case, it was found that t h e  reading va r i a t ion  between the  
ordinary descent conditions and rapid descetlt cor.ditions of 2,000 f e e t  per 

normal system and the  t e s t  system was ;lot s igni f icant .  Even &normal air- 
craft maneuvers, such as sidesl ipping,  had l i t t l e  or no effect .  Maximum 
reading variat ions were 7 knots airspeed and 60 f e e t  a l t i t ude .  

The t e s t  involving s t a t i c  port surface i r r e g u l a r i t i e s  was conducted 
by taping a 1/8-incl;-dlameter cy l indr ica l  spoiler t o  t h e  fuoelage i n  a 
ver t ica l  pgsition, 1/4 inch fonrard cf a s t a t i c  port. The opposite port 
of the  affected system was covered with tape. As i n  t he  first t e s t ,  t he  
test system readings were compared with readings taken C-om a nema1 system 
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under ident ical  condrtions. .king climb and descent maneuvers at 1,4CO 
t o  1,500 fee t  per minute, vari t rcims i n  airspeed readings of zero t o  15 

The maxillum al t i tude  varlat ion occwred i n  climb; i n  descent, t he  maximun 
knots and variations i n  a l t i t u d e  readings of 20 t o  300 f ee t  were recorded. 

a l t i tude  r a r i a t ion  was 2W fee t .  This  t e s t  demonstrated t h a t  t h e  systcm 
i s  responsive t o  surface i r r e g u l a r i t i e s  i n  t h e  s t a t i c  port area.  

The al t imeter  response t o  prfssirre changes was conducted with an 

minus 38" F. for  21 hours. Reedings of time required fo r  t h e  a l t imeter  
altimeter tha t  had been cold-so&ea in an atmosphere of minus 30" F. t o  

t o  indicatc a change of a 1,OE-foot increment under constant rate of 

altimeter under i den t i ca l  conditiocs. A descent from 10,000 t o  4,000 
change conditions were recorded and compared with a room temperature 

t e r  than on the  rmm temperature instrument. Continliifig the descent from 
feet took up t o  3 seconds longer per 1,000 f e e t  on the  cold-soaked altime- 

4,000 feet  t o  1,090 f ee t ,  the  cold-soaked altimeter took up t o  2 seconds 
per 1,ooO fee t  longer than the  room temperature al t imeter .  The span of 
readings gas between 51-1/2 seconds m d  58 seconds per 1,ooO feet. The 
variations recorded were considered negligible. 

The s t a t i c  system water ingestion cha rac t e r i s t i c s  were t e s t e d  on 
aircraft t h a t  had t h e  f o l l m i n g  configurations: 

1. One s t a t i c  port of  the  copi lo t ' s  system was disconnected and 

2. A p las t i c  tube was ins t a l l ed  t o  t h e  operating port of t he  t e s t  
blocked O f f ,  leaving one operative port i n  t h i s  system. 

system for  viewing the  accumulation of water. The water was cclored fo r  
easy ident if icat ion.  

3 .  A water discharfx device was i n s t a l l ed  about 1 t o  1-1/2 f e e t  
i n  i 'ront of the oTerative s t a t i c  port i n  the  t e s t  system. Thcs device 
was capable of discharging a flood of 4 t.o 5 gallons of water per minute 
0-rer a surface area of approximately 15 inches d i r ec t ly  i n  front  of t he  
operative s t a t i c  port. 

- 

4. The p i l o t ' s  s t a t i c  system was not disturbed. 

As i n  previous t e s t s ,  readings were taken from the t e s t  system and 
compred with readinzs taken from normal systems under i den t i ca l  conditions. 

Before the  f l i g h t  t e s t  was s ta r ted ,  t he  t e s t  system was f i l l e d  with 
water i n  the stand pan area adjacent t o  the  s t a t i c  port i n  an e f fo r t  t o  
t e s t  the self-purging characteristLcs of t he  system. This water con- 
tamination caused a n  a l t i t u d e  e r ro r  of more than 200 f e e t  on the  ground 
prior t o  takeoff. During the  takeoff r o l l  o r  s l i gh t ly  a f t e r  l i f t - o f f ,  
the water ran out of t he  t e s t  system bnd it functicned normally during 
the subsequent climb. 

discharge was turnell on and t h e  a i r c r a f t  was descended at a r a t e  of 1,500 
Tine a i r c ra f t  was climbed t o  15,000 fee t .  At t h i s  time, t he  water 

~ . . . .. . . . 
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feet pa- minute, with an  airspeed o f  125 knots. Water was first observed 
i n  the  plastic tube at approximtelv 13,gW feet and was  alloweC t o  ac- 
cmulate until about 8 t o  10 inches of water were i n  t h e  tube. The 
a l t i t u d e  at  t h i s  time was 8,500 feet and t h e  water was then turned off. 

Cescent was continued t o  an a l t i t u d e  of 3,000 feet. During t h i s  
descent, a maximum var ia t ion of 36 knots airspeed and 660 feet  a l t i t u d e  
was recorded between the  test system and t h e  p i l o t ' s  i n s t m e n t s .  The 
contiurinated system instrument read higher i n  both cases. A t  t h e  point  
of level-off of 3,000 feet ,  t h e  water ran out of t h e  system, again demon- 
s t r a t i n g  i t s  self-purgir.g charac te r i s t i c s .  

The a i r c r a f t  was climbed back t o  15,000 feet and t h e  tes t  system per- 
formed normally during t h i s  climb. A second descent was made with t h e  
water discharge turned on and the  rate of descent at 1,500 feet per minute, 
with t n e  airspeed increased t o  250 knots. During t h i s  descent, t h e  test 

t o  do so. 
sy s fm  performed norma1l.y and no water was ineested,  i n  spite of e f f o r t s  

water under ce r ta in  spec i f i c  conditians, which are: 
The tests  demonstrated that t h e  s t a t i c  s y s t a  can be made t o  ingest  

1. The aircraft must be descending. 
2. The airspeed i s  c r i t i c a l ,  with ingestion occurring only at  

slower airspeeds. 
3 .  All holes i n  the  por t s  of a specif ic  system must be covered with 

water simultaneously f o r  a sustained period of time. ( I n  t h e  
tests, a flood of wawr equivalent t o  t h e  quanti ty being f e l t  by 
the e n t i r e  fuselage during a rainstorm was Concentrated i n  a 

4. Airflow through the  static port  must be accclere ted by removing 
smdl area.) 

one s t a t i c  port of t h e  system. 

reported t h a t  it was aware of only one instance i n  which water was dis-  
covered i n  t'le s tat ic  system. Thlc incident involved an  a i r c r a f t  which 
had a writeup of an airspeed indication of 90 knots on the  ground and a n  
altimeter i n  e r r o r  by 200 feet.  A mechanic drained t,he system, but h i s  
f indines were unknown. Within several  days, the re  was a complaint f h a t  
t he  copi lot ' s  s t a t i c  system was inoperative. Again t h e  system was rirained 
and no moisture was found. The mechanic then appl ied air pressure t o  blow 
Out t h e  system and a momentary mist of water was ejected out through t h e  
s t a t i c  port. There were no fu r the r  problems wi th  t h e  system. 

1.16 Other Information 

With respect t o  Convair 580 l i n e  operations, Allegheny Ai r l ines  

of t,h? accident, provided t h a t  the  du t i es  of the  p i l o t  not f ly ing  t h e  
a i r c r a f t  during the  descent and approach skould include t h e  following 
callout procedures: 

The Allecheny Air l ines  Operatiuns Manual, as const i tu ted st the  time 
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al t imeters .  Call out l5,ooO f ee t ,  10,000 f e e t ,  5,000 fee t  and 
1,ooO f e e t  above i n i t i a l  approach a l t i t u d e  o r  1,000 fee t  above 
f i e ld  elevat ion i n  t h e  case of VEi approaches. 

"Call out appraaching 18,050 f ee t  as a reminder t o  r e se t  

the p i l o t  not f ly ing  sha l l  c a l l  out a l t i t u d e ,  airspeed, and r a t e  of 
descent. Thereafter,  he s h a l l  c a l l  out speci f ic  deviations frm. 
programed airspeed and desired descent r a t e s  ( t h i s  is especial ly 
inportant i n  t u rbo je t  a i r c r a f t ) . "  

Th? nonflying p i l o t ' s  dut ies  a l so  require him t o  observe outside 

On final approach, upon reaching jOC f -e t  above f i e l d  elevetion, 

than 100 f e e t  above t h e  minimum a l t i t ude ,  t o  be a l e r t  t o  spot and c a l l  
conditions t o  the  degree possible throughout t h e  approach and, no lat?r 

approach l i g h t s ,  runway i:l sight,  o r  other  p-rtir.ent infomation.  

The A l l eaeny  Air l tnes  Convair 580 P i l o t ' s  Handbook s t a t e s  that "a 
maximum r a t e  apprJaching %Q-l,000 FPM should not be to l e ra t ed  during 
the final stages  of t!le approach." 

were revised by Allegheny Airl ines t o  read as follows: 
Subsequent t o  the  accident,  t h c  ca l lout  prGcedures quoted above 

"Duties of t h e  p i l o t  not f lying t h e  a i r c r a f t  during the descent 
arid approach: Call out approaching 18,000 fee t  a s  a reminder t o  
reset a l t imeters .  Call out 15,000 f e e t ,  10,000 f ee t ,  and 5,000 
feet.  A t  1,ooO f e e t  above airport elevat ion c a l l  out '1,000 f e e t ' .  

then c a l l  out airspeed and r a t e  of descent.  
A t  500 f e e t  above airport elevat ion c a l l  out '500 f e e t ' ,  

100 f e e t  above minimums c a l l  out '100 fee t  above minimums', then 
5cO f e e t  should be ca l led  out as i n  VER. In addit icn - - - 

call out airspeed and r a t e  of descent. 

A t  ninimums c a l l  out t h e  words "AT MINIMUMS" then c a l l  out air- 
speed an2 r a t e  of descent. 

Thereafter, c a l l  out any deviat ions of a l t i t udes ,  airspeed and 
r a t e  of descent from normal progran'uned ra t e s .  
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descent deviations from normal o r  as specified by t h e  captain. 
Deviations defined as: 

hrring c i r c l i n g  approaches c a l l  out  any ul t i tude ,  a irspeed o r  

t o  plus 100 f ee t  fron required a l t i t u d e  for that portion of appraach 
being made, i.e., a l t i t u d e  p r io r  t o  fine.1 f i x ,  tm, c i r c l ing ,  e t c .  

Alt i tude - whenever i n c c a t e d  a l t i t u d e  var ies  from mlr~us 50 feet 

ex i s t s  a f t e r  leaving outer  marker o r  final f ix  inbound, c a l l  'Glide 
Slope' or ' Iaca l lzer ' ,  whichever applies .  

Glide Slope and Locaiizer needle - when one dot o r  more deviat ion 

programmed speed. Minus airspeed never t o  be less than 1.3 Vs ( v  r e f ) .  

f i n a l  . " 

Airspeed - whenever airspeed va r i e s  plus or minus 10 knots from 

Sink Rete - whenever descent rate exceeds 750 fee t  per minute on 
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2. ANALYSIS AND CONCLUSIONS 

2.1 Analysis 

Based on informatior, derived from the  f l i g h t  data  recorder, t h e  

Airport was consistent wi th  t h e  prescribed procedures with t he  exception 
flightprth flown by AL 736 during i t s  approach t o  t h e  Bradford Regional 

of there being t’o level-off at t h e  MIA. The execution of t he  approach was 
flawless up to ,  and beyond, t h e  2.9 mile DME f i x  and u n t i l  approximately 
17 seconds pr?~or t o  inpact.  A t  that time, t h e  aircraft passed through 
the i n  a steady descent of approxinately l,5CO feet per minute, which 
continued without change u n t i l  contact wi th  t h e  trees occurred. There 

t o  the  ground u n t i l  i n i t i a l l y  s t r i k i n g  t h e  trees, after which t h e  first 
I s  no evidence that t h e  crew became atiare of t h e  proximity of t h e  aircraft 

ofricer cried “pull up.“ It then appears t h a t  t h e  crew uade an a t t enp t  
t o  arrest t h e  descent, ?/ but t h e r e  was insuf f i c ien t  time t o  do so since 
epproximately 1 second later, t h e  r i g h t  wing s t ruck a l a rge  t ree,  resu l t ing  

t o  the  r ight  t o  an  inverted posit ion.  
i n  an asymmetrical l i f t  condition which caused the  a i r c r a f t  t o  r o l l  over 

reason behind t h e  apparently unrecognizerl descent t o  an  al i i i tude not only 
The e n t i r e  t h r u s t  of t h e  invest igat ion was focused on uncovering t h e  

below the specif ied Ea, but t o  one below the Bradford Regional Airport 
elevation. i n  t h e  process of ettempting t o  i d e n t i f y  the cause of t h i s  
descent, a number of f a c t o r s  were eliminated from consideration by the  
known facto.  On-scene invest igat ion of the  a i r c r a f t  wreckage, and subse- 
quent deta i led exeminafion of t h e  propellers,  altineters, and airborne 
navigation e q u i p e n t ,  did not disclose any evidence of preimpact failurc 
of a i r c r a f t  structure,  control  systems, powerplmts, propellers,  o r  
instruments. Nor was there  any indicat ion of these  or any other  problems 
of an energency nature i n  t h e  crew’s recorded conversaticn. 

had almost 16 hours of rest during the  24-hour period p r io r  t o  the  f l i c h t .  
Crew fat igue was not considered a f a c t o r  since t h e  f l i g h t  crfwmenbers 

mortern examination, but also because of t h e  rou tme  na?,ure of t h e  cock:r;it 
Crew incamci ta t ion  was a l so  ruled out,  not only vn the  b a s i s  of post- 

conversation until 2 seconds before impact. I n  r.ddition, a l l  persons wiio 

that both p i l o t s  appeared alert  and normal. 
came i n  contact with t he  crcw at t h e  en route stops or during f l i g h t  stated 

2 The power s e t t i n g  found on t h e  r igh t  engine (1,775 horsepower) was 

or even i n  l e v e l  f l igt , t .  The lower power s e t t i n g  on t h e  lef t  engine 
substant ia l ly  above the  s e t t i n g  which would be expected i n  a descent 

apparently resu l t ed  from a tree s t r i k e  500 feet from i n i t i a l  impact. 
(See Attachment 3 . ) .  The r i g h t  engine, on t h e  other  hand, was not 
appreciably a f fec ted  u n t i l  ground impact. 
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The poss ib i l i t y  of erroneous information being pr*?sented t o  t h e  p i l o t  

because of a malfunction of ground-based o r  airhorne nwiga t ion  equipnent 
was a l s o  ruled out by the  evidence. The Bradford VORFAC wns both ground- 
and flight-checked by the  FAA following the  accident and found t o  be 

any alarm on t h e  VCRTAC monitoring system, as well as t h e  report of normal 
operating within the  prescribed tolfrances.  Furthermore, t h e  absence of 

VORTAC during and a f t e r  the approach of AL 736, would a l s o  tend t o  pre- 
operations by the  captain of AL 734, which was navig-tine by means of t h e  

have caused ialse readinEs i n  the  cockpit during the  approach of AL 736. 
clude the  poss ib i l i t y  of a s ignal  in te r rupt ion  o r  malfunction which might 

Finally, t he  f a c t  that the  a i r c r a f t  was p-operly positioned on course, 
and the  JBE recording i n  t h e  cockpit a t  t he  time of impact was providing 
proper distance information, substant iate  t h e  conclusion that nei ther  
the  ground-based nor airborne navigation equipnent was a f ac to r  i n  the  
accident. 

feature may have been used i n  connection with e i the r  t he  au t3pi lo t  o r  
f l i gh t  d i rec tor  system i n  wde? t o  maintain t h e  MDA once t h i s  a l t i t u d e  
l eve l  had been reached. I f  t h i s  were t rue ,  an inadvertent disconnect of 
the a l t i t u d e  hold o r  an e r r o r  i n  the comand bar  computed information 
could produce an unwanted descent. 

Another poss ib i l i t y  whS.ch was considered was t h a t  t h e  altit .ude hold 

With respect t3 the  autopilot ,  t he  evenness of t he  a l t i t u d e  t r a c e  
throughout t he  procedure turn,  as ref lec ted  by the  f l i g h t  data  recorder, 
would indicate  t h a t  t he  a l t i t u d e  hold f ea tu re  was being u t i l i zed .  Since 
the  a i r c r a f t  then comenced a descent, t h e  a l t i t u d e  hold switch must then 
have been turned "OFF". If t h i s  switch had been react ivated at the  MDR, 
t he  autopi lot  should have leveled the  a i r c r a f t  at  tha t  a l t i t u d e .  However, 
there is no evidence of such a level ing,  o r  even a n  i n i t i a t i o n  of such a 
maneuver, shown on the  f l i g h t  data  recorder.  Since the  a l t i t u d e  hold 
device dpparently was i n  use and working properly during the  procedure tu rn ,  
it i s  not l i k e l y  that it would have f a i l e d  t o  operate at the  !mR had an  
attempt t o  use it been made. 

The f l i g h t  director  system cownand bars  a r e  e l e c t r i c a l l y  driven 
through a gear t r a in  and v e x  not l i k e l y  t o  kave Seen moved appreciably 
at impact. These bars  are mechmically positioned out of view only by 

out of view i n  t h e  wreckage, t he  system could not have been selected t o  
selecting the  gyro =ode. Since the  comand bars  were found positioned 

any mode except gyro. I n  t h i s  mode, t he  f l i g h t  d i rec tor  provides only 
the basic a t t i t u d e  display, ar.d t he  a l t i t w l e  hold uni t  cannot be used i n  
connection with the  f l i g h t  d i rec tor  system. 

The a i r c r a f t  %-as within 2,000 feo t  of t h e  extended center l ine  of 
the  runway, and correct ing back t o  the  326" inbound course, wLen 

was the  ac tua l  distance from the  crash s i t e  t o  the  VOW.4C. 
it Struck the  t r ee s .  The mil? reading vas 1.4 naut ica l  .?Ales, which 
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p i lo t  nor t he  command bars  of the  f l i g h t  d i rec tor  were being used f o r  
the  purpose of holding a l t i t u d e  at  the  MDA and, consequently, t h e  a l t i t u d e  
cont ro l le r  was not a fac tor  in the  accident. 

I n  v i e w  of t h e  foregoing, it i s  concluded that ne i the r  t h e  automatic 

An incorrect  altimeter s e t t i n g  i s  another p o s s i b i l i t y  which was 
ruled out as a causal factor .  " h e  a l t imeter  s e t t i ng  of  29.77 i n .  Hg 
was given t o  AL 736 by &adford FSS j u s t  5 c inutes  before t h e  crash. 
A subsequent check of the instruments used by the FSS t o  determine t h e  
se t t i ng  revealed t h a t  t he  i r i f o m t i o n  was accurate. The capta in ' s  
altimet.er was found i n  the  wreckage with a s -? t t ing  of 25.78 in .  Hg, o r  
within 00.01 in .  He, of the  proper se t t ing .  The first o f f i ce r ' s  a l t imeter  
bas found with a s e t t i n g  of 29.69 i n .  Hg. Even if t h i s  were i n  f a c t  t he  

80 f e e t .  However, it i s  l i k e l y  that t he  f i r s t  o f f i c e r ' s  a l t ime te r  WIS 
s e t t i ng  at impact, t he  r e s u l t  would be ~7 er rmeous ly  high reading of 

correct ly s e t  since, when performing the  Preliminary Landing Checklist 
12 minutzs before t h e  crash, t h e  f i r s t  o f f i ce r  ca l l ed  out "Altimeter Seven 
Seven" and received a reply f r o m  t h e  captain of "OK here." 

focused on the  s t a t i c  system i n  order t o  determine whether contamination 
of tha t  ;system might have caused erroneaus a l t i t u d e  and rat J of descent 

por t s  of a s t a t i c  system, t h e  a l t imeter  reading could l a g  behind t h e  
indicat ions i n  the  cockpit. If a r e s t r i c t i o n  formed i n  the  l i n e s  o r  

ac tua l  a l t i t u d e  of t he  a i rc raf t  during a descent, t hus  cuusing the  p i l o t  
t o  bel ieve the  a i r c r a f t  was higher than t h e  actual a l c i tude  at any point 

be less than t h c  ac tua l  rate of descent, an ixdicat ion which would appear 
during the  descent. A t  t h e  same time, t h e  rat< of descent displayed would 

consistent w i t h  t h e  apparent l o s s  of a l t i t u d e  measured against  a time 
bas is .  I f  t h e  r e s t r i c t i o n  were t o  progress t o  t he  point  where complete 
blockagz of t he  s t a t i c  system occurred, the r e su l t  would be an appearance 
i n  the  cockpit of l e v e l  f l i g h t  at the  a l t i t u d e  indicated, notwithstanding 
the  f a c t  that t h e  a i r c r a f t  was still descenling. 

b r i n g  the  investigation, a considerable degree of a t t en t ion  WRS 

moisture frcm the  atmosphere through which t h e  a i rc raf t  operated, from 
airframe deicing f l u i d  which m y  have been Greviously .;rapped i n  the  
l ines ,  cr from i c e  forming on t h e  airframe mi blocking the  static ports. 
The a i rc raf t  would have been i n  the  clouds threughmt most OF t he  flipht 

was experienced by AI, 734. However, no evidence of i c e  was found on t h e  
from Erie t o  Bra;itord, and mn:r have encountered light airfmnle ic ing ,  as 

s t a t i c  po r t s  of N5802 during examination of t h e  wreckage. Had such i c e  

would have prevented the  i c e  frm melting and some t r a c e  thereof would 
existed, t he  below freezing conditions prevai l ing at t h e  crash site 

have been found. 

Such a r e s t r i c t i o n  o r  blockage could o c c v  from t h e  ingest ion of 



it 

-2l- 

With respect t o  water being ingested i n t o  t h e  s t a t i c  system, the  
t e s t s  conducted by Allegheny Air l ines  subsequent t o  t h e  accident .lemon- 

extremely a r t i f i c i a l  t o  normal l i n e  operat.ions. -Furthermore, t he re  wss 
strated t h a t  such a phenomenon could occur only under conditions 

no moisture found during t h e  physical examination of t he  s t a t i c  sy-t 
of 11.5802. Nonetheless, such evidence does not necessari ly preclude t h e  
p s s i b i l i t y  t ha t  some l iquid ,  such as water or deicing f lu id ,  may have 
bee!] present i n  t he  system but was l o s t  when t h e  l i n e s  ruptured at impact. 

Fern 

On Allegheny Air l ines Convair 580 a i r c r a f t ,  t he re  are th ree  separate 
s t a t i c  systems: One supplies information t o  t h e  a l t i t u d e  cont ro l le r  on 
the captain 's  side, another 'to t he  f i r s t  o f f i c e r ' s  instruments and t o  t he  
f l i gh t  data recorder, and t h e  t h i r d  t o  t h e  captain 's  i n s t m e n t s .  Each 

wi th in  several  inches of t he  ports serving t h e  other  systems. 
system has two s t a t i c  ports, one located on each s ide  of t he  a i r c r a f t  

The a l t i t u d e  cont ro l le r  converts pressure sensing t o  an e l e c t r i c a l  
signal that is used by the  f l i g h t  d i r ec to r  system and automatic p i l o t  i n  
the  a l t i t u d e  ho!.d function. It is  possible  t o  determine by tests t h e  
pressure being sensed by the  aneroid at  the  time power w t s  removed from 
the motor generator component of t h i s  instrument. Suc'l tests indicated 
that the  a l t i t u d e  cont ro l le r  un i t ,  serving t h e  au topi lo t  a l t i t u d e  hold 

m.s.1 Tie proximity of such an a l t i t u d e  t o  the  ac tua l  a l t i t u d e  at  implct 
feature f o r  the  captain, was sensing a pressure equivalent t.o 2,193 f e e t  

indicated there  wereno signif icant  r e s t r i c t i o n s  i n  t he  l i n e s  of  t h e  
a l t i t ude  cont ro l le r  s t a t i c  system. 

by the same s t a t i c  system. A s  noted previously, t h e  corrected f l i g h t  
The f l i g h t  data recorder and f i r s t  o f f i ce r ' s  instxwnents a r e  served 

data recorder showed the  a i rc raf t  t o  be at the  proper a l t i t u d e s  at &ie, 
en route t o  Bradford, during the  procedure turn ,  and over t h e  final approsch 

w i t h  t he  first tree (2,100 f e e t  m.s.1.) is within 20 f ee t  of t h e  a c t u a l  
f ix .  I n  addition, the  corrected f l i g h t  d a t c .  a l t i t u d e  recorded at impact 

a l t i tude  of t h a t  point (2,081 f e e t  m.s.1.). I n  view of the  nunerous 
p i n t s  at  which t h e  corrected f l i g h t  dats recorder a l t i t u d e  information 
is consistent with a l t i t u d e s  which a r e  known, ATC assigned, or prescribed 
by approach procedures, it must be concluded tha t  t he  recorder was pro- 

there could not have been any s igni f icant  r e s t r i c t i o n s  i n  t he  s t a t i c  system 
vidi lg an accurate representation of t he  a c t u a l  f l i g h t  profi le .  Accordingly, 

serving t h e  f l i g h t  data recorder. 

the crewmembers, it i s  obvious t h a t  t he  captain was f ly ing  t h e  a i r c r a l t .  
Consequently, when the  a i r c ra f t  was maintaining ATC assigned a l t i t u d e s ,  
and while it was being maneuvered at t h e  various al t i tucles  specif ied i n  
the  ap;-oach procedure, it was being positioned i n  s p c e  by reference t o  

Based on ATC co;munications and intracockpit  cor.versation between 
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the Captain's instruments. Since the f l i g h t  da t a  recorder, which is on 
an en t i r e ly  soparate Stat.ic system, showed that '.he a l t i t udes  being 
flow by the  captain were the  correct  a l t i t udes  up t o  at l e a s t  the f i n a l  

been any s igni f icant  r e s t r i c t i o n  t o  the  s t a t i c  system perving the captain 's  
approach fix, it follows tha t ,  until t h a t  point, there could not have 

Instruments. 

captain's s t a t i c  system occurred a f t e r  the a i r c r a f t  passea the  f i n a l  
approach f i x  and while it was descending t o  the  WA, with t h e  consequence 

men% would have lagged behind the  actual  values. Had such a condition 
tha t  the a l t i t udes  and r a t e s  of descent displayed on t t e  capta in ' s  instr t t-  

i n  Sact developed,however, it would have had t o  occur rapidly enough t o  

The a.me condition in a s t a t i c  system which would cause a 500-foot e r ro r  
create R 500-foot e r r o r  i n  a l t i t u d e  duricg a t o t a l  descent of 90c f ee t .  

in the al t imeter  would a l so  produce an indicated airspeed of 164 knots, 
88 compred with the ac tua l  airspeed of 130 knots re f lec ted  by t h e  f l i g h t  
data re2order. Such an indicated airspeed would be above approach speeds 
prescriked i n  the  Allegheny Air l ines  Convair 580 F l i & t  Operations Train- 
ing Manuel, and above the maximum RUobnble speed for extending f l a p s  t o  
the landing position. In view of the f ac t  t h a t  a n t r o l  of airspeed is 
essential  t o  the proper execution of an approach, it is  highly l i k e l y  t h a t  
Lad any such excessive airspeed been indicated in the cockpit the captain 
would have taken immediate s teps  t o  reduce it tc an acceptable level .  
However, the f l i g h t  data  recorder showed a constant airspeed and constant 
ra te  of descent during the l a s t  30 seconds pr ior  t o  impact, thus demon- 
s t r a t ing  thai; no change in power or pi tch  a t t i t u d e  occurred. 

Although remote, it may be hypothesized t h a t  a r e s t r i c t i o n  in the  

by the p i lo t  during an instrument erpproach is pitch a t t i t ude .  An evalu- 
ation of the prrformance cha rac te r i s t i c s  of the Convair 580 a i r c r s f t  indi-  

descent, and appropriate power se t t ings  which would have existed during 
cates that ,  with the landing and Slap configuration, airslpeed, r a t e  of 

would have been required. If the  s t a t i c  system were t o  become res t r i c t ed ,  
the f i n a l  30 secmds of AL '736, an a i r c r a f t  body angle of 4" rIOSedow7J 

the pilot would bs confronted not only with the anomaly t h a t  the r a t e  of 
descent w a s  decreesing while t h e  airspeed w'3s increasing, but tha t  t h i s  
was occurring wi th  the a r t i f i c i a l  horizcn showing a steady 4" nOSedOWII 

That such a conf l ic t  i n  information wculd go unrecognized by a qual i f ied  
at t i tade,  and without any increase in power or change i n  pi tch on h i s  part. 

a i r l ine  p i lo t ,  if, i n  f a c t ,  he w a s  monitoring the  instrument panel, is 
d i f f i c u l t  t o  accept. 

Along wivh airspeea and a l t i tude ,  another key indicat ion monitored 

llJ The a i r c r a f t  i n i t i a l l y  contacteu the  t r e e s  a t  an a l t i t u d e  of 462 f e e t  
below the MDA, with no indicat ion of any attempt by the  crew t o  l e v e l  
the a i r c r a f t  pr ior  t o  t h a t  point. 
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I n  viev sf the  foregoing, it i s  concluded that the re  is no evidence 

or  other  l og ica l  bas i s  on which to conclude that any problems w i t h  t h e  
captain 's  static system existed. 

crew was misled by outdated or inzorrect  i n s t m e n t  approach charts ,  inas- 
m n i n g  t o  the  approach procedure i t s e l f ,  it is unlikely t h a t  the  

much as current char t s  were found i n  t h e  wreckage. Nor i s  the re  any 

previously, t he  correct  approach procedure, including a l t i t udes ,  was flown 
evidence indicat ing that t h e  chdrts  vere misread by t h e  crew. As noted 

up t a  and beyond t h e  final approach Fix. The f i r s t  o f f i ce r  l a d  advised 
the  captain, 2 minutes pr ior  t o  impact, t h a t  t he  ninimms were '2,643,'' 
which i s  the  correct  biDA for a circle-to-].and appi-oach and 100 f e e t  h igher  
than the  J E ! A  for  t he  s t ra ight- in  approach being f l o m  by AL 736. ?&her- 
.mare, there  are no numbers on t h e  approach chart as low as t h e  a l t i t u d e  at 
which the  a i r c r a f t  struck the  ground. 

One conceivab1.e explanation for  t h e  descent below the  MIA is  tha t  such 
descent was in ten t ional ly  made by t h e  crew i n  order t,o proceed by visLal 
means fron the  f i n a l  f i x  t o  t h e  runway. I n  a s i t ua t ion  where tne rcpol-ted 
ce i l i ng  is at or near t he  MDP, t h e r e  might be a tendency f o r  a p i lo t  t o  
descend below t h e  prescribed minibum a l t i t u d e  i n  order t o  break out of 
t he  clouds a t  an ear ly  point i n  the  f i n a l  approach, and thereby assure 
having the  rwway i n  s ight  before being so close t o  it that a straigh5- 
i n  landing would not be possible. I n  th i s  instance, however, t he  crew 
was advised t h a t  t he  ce i l i ng  was 2,000 f e e t  broken and the  v i s i b i l i t y  was 
1 mile i n  l i g h t  snow. The crew conversation ref?.ected on the  cock?it 'roice 

the  airport at  t h e  start of the  approach, and t h a t  ground was v i s ib l e  
recorder showed that t h e  a i r c r a f t  was out of t he  clouds as it avcrheaded 

during the  procedure turn.  These observations would have tended t o  confirm 
i n  the minds of t he  p i l o t s  t h a t  t he  reported c e i l i n g  vas reasonably va l id ,  
and t h a t  t he  pr inc ipa l  problem i n  s ight ing t h e  runway would be the  re- 
s t r i c t e d  v i s i b i l i t y .  Under these conditions, t he re  would be l i t t l e  t o  b* 
gained by a del iberate  and subs tant ia l  descent below the  1.W. at a distance 

below ML4 i s  not considered t o  be plausible  causal theory. 
of over 3 miles iYom t h e  airport. Accordingly, an in ten t ional  descent 

consistent with the  known fac t s ,  is that the  descent below MTlt was un- 
The r emin ine  poss ib i l i t y  t o  be considered, and one which i s  most 

in ten t ional  and unrecognized because t h e  a t t en t ion  of both p i l o t s  was 

It i s  believed that t h i s  s i t ua t ion  developed as a result of t h e  f ac to r s  
directed outside the  cockpit and ne i ther  were observing the  i r s t m e n t s .  

discussed below, none of which was individual ly s ignif icant ,  but all of 
which, ac t ing  i n  combination, caused t h e  captain and first o f f i ce r  t o  be 
looking outside the  a i r c r a f t  at t h e  same time t o  es tab l i sh  v i sua l  refer-  
ence t o  the ground at  a c r i t i c a l  staee i n  the  descent. 
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One cf t h e  prinmry concerns of t h e  pilots of AL 736 upon passing 

the  final fix would have been t o  es tab l i sh  v i sua l  reference t o  t h e  
ground so tinat a descent below the  MDn could be i n i t i a t e d  as soon as 
Wssible.  This is true for several  reasons. If t h e  runtny were sight,cd 
at the  reported v i s i b i l i t y  of 1 mile, a rate of descent from t h e  NDA of 
approximately 300 feet per minutc wculd be required t o  l and  t h e  a i r c r a f t  
on the  first 1,W feet of ;unWuy. If t h e  runway, o r  the  cnvironment; 
associated with it, were not observed until t h e  a i r c r a f t  was c loser  t l a n  
a mile, t h e n  an even highrr rate of descent woul5 be reqnircd. 12/ Such 
terminsl rates of descent would be of pa r t i cu la r  2oncern fo a p E o t  who 
is ins t ructed by h i s  handbook tha t  "a r?.axhun raLe approaching 600 t o  

approach." Consequently, it would be ns tu ra l  t o  expect k i n  t o  nakc cvery 
1,ooO feet per minute will not be to le ra ted  during t h e  f i n a l  staecs of thc 

effort t o  initiate h i s  f im l  descent t~ the runmy as early as possiblc i n  
order t o  avoid hav ing  t o  descend at an excessive n f e  p r i o r  t o  landiue, or 
execute a circle- to- land or a missed ayproach. 

The captain's ccncern about the  excessive n t e  of dcsccnt problem 
resul t ing from low ' r i s ib i l i ty  conditions would !:me been !.cightcncd by 

vas more cnxerned  about t h e  poor braking ac t ion  than bcir.:: able t o  sfc 
the  reported adverse runway conditions. Indeed, it i s  ap-mrcnt t h a t  hc 

the  runway at minimuns, as demonstrated b~ h i s  cc.ment "I Lhink wc-':.l SEC 

it, but t h a t ' s  not the problem. It j u s t  means g e t t i n g  stopped." It i s  
therefore likely thac the p i l o t  would %e par t i cu la r ly  ca re fu l  not t o  bc 
high o r  fast when t h e  runway was sighted, and would be planning h i s  
approach with these  concerns i n  mind. 

Asproximately 37 seconds before i r . i t i a l  impzct, the  first officer 

way, Cary." I n  fact, the  a i r c r a f t  was then nearly 3-l/2 2:ile.s from t!ic 
comented "you're about two and one half  miles frm t1:e cnd o!: t h c  rut-,- 

runway. I n  all probabil i ty,  t h i s  c a l l  was derived from t1.c E m ,  s/ '%:,? 

3 That the  captain was ccnccrncd a5wt tiie vaii&it~ 01' t h e  rcprtcd 
v i s i b i l i t y  i s  implicit i n  h i s  coment  "How ... can tltcy have l i g h t  

the  final ap,proach area may have been as lor: as the v l r i a b l e  800 
snow and now they got a mile?" I n  fact ,  t h e  :-eather conditions i n  

foot obscuratior. and 1/2 mile v i s i b i l i t y  re f l ec ted  i n  t h e  wcather 
observation made 2 minutes a f t e r  t h e  crash. 

Considering t h e  darkness and reduced v i s ib i lL ty  i n  mow, it i s  
extremely unl ikely  t h a t  t h e  &1/2+.ile f i g u r e  was dfr ivcd from 
ground reference. The DME, on tlie o t t e r  bard, would havc bcen 
indicating exactly such a distance at  that m i n t  i n  t h e  approach. 

- 
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the  first o f f i c e r  inadvertently miscnlled it as t h e  distance t o  t h e  

t o  cause the  captain, i f  he did  not recoenize t h e  error, t o  expect that  
runway instead of the VORTAC. I n  any event, t h e  result would have been 

i n  the  next 30 t o  k5 seconds he would have the end of t h e  runway i n  s ib t .  lk/ 
It i s  a l so  noteworthy t h a t  imedia teJy  following t h i s  cal l ,  at a point 30 
seconcls p r i o r  t o  impact, the  rate of descent of t h e  a i r c r a f t  was increased 
from 6 0  t o  1,500 feet per minute, which may be an indicat ion t h a t  t h e  

proccss of searching for  t h e  runway l i g h t s ,  inadvertently exceeded the  
captain expected the  runway t o  come i n t o  view momentarily and, i n  t h e  

;;laxim'..n allowable sink rate. 

Two "click" sounds were recorded by t h e  cockpit voice recorder 9 and 
7 seconds prior t o  the  sounds of in i t ia l  impact. Although these  sounds 
could not be positivel;r iden t i f i ed  by means of E spectral analys is ,  t h e r e  
is a considerable amount of evidence supporting t h e  conclusion t h a t  the  
first "click" was the  ac t iva t ion  of the  landing l i g h t  "ON" switch, while 
the  second "click" represented t h e  ac t iva t ion  of the  landing l i g h t  

out a di f ferent  s ide  of t h e  a i r c r a f t ,  observed l i g h t s  shining downward from 
'"TENDED" switch. A passenger and t h e  surviving stewardess, each looking 

under the  wings approximately 4 t o  7 seconds p r i o r  t o  impact. The l i g h t s  
they described could only have been t h e  landing l i g h t s  i n  the  "Retracted" 
position. In fact,  the  stewardess, based on her  fami l i a r i ty  wit.h t h e  
aircraft, spec i f i ca l ly  referred t o  what she saw as t h e  "landing l ights ."  

The landing lights t.ake 7 seconds t o  extend, a duration of time 
exactly equal t o  t h e  period betxeen the  second c l i ck  and i n i t i a l  impact. 
Accordingly, there was suf f i c ien t  time f o r  t.he l i g h t s  t o  become f u l l y  
extended p r i o r  t o  impact, which is  t h e  posi t ion i n  which they were found 
i n  the wreckage. The conclusion tliat t n e  l i g h t s  were ir. t h e  process of 
being extended seconds before impact a l s o  accords with the  passenger's 
description t h a t  the  l i g h t s  were shining downward but at a s l i g h t l y  for- 
ward angle at  one point when he observed them. 

The most l o g i c a l  reason for the landing l i g h t s  being turned on and 
extended i s  bechuse the  captain,  based u p n  t h e  2-1/2-mile cal l  by the 

the  a i r c r a f t  at a mile and a half from the runway and t h u s  was a n t i c i -  
first o f f i ce r  some 30 seconds previously, would be mentally positioni.ng 

pating landing. Concurrent with turni.ng on the  l i g h t s ,  the re  would 

3 The fact that ranway l i g ! ~ t s  were turned up t o  high ixttensity would 
have meant they would become v i s i b l e  at a distance 114 mile g rea te r  
than t h e  reported prevai l ing ground v i s i b i l i t y .  

Allegheny Airlines wifiter procedures specify t h a t  the  l i g h t s  should 
be turned on p r io r  t o  cxtcnsion i n  w d e r  t o  warm up t h e  gear dr ive  
mechanism. 
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be a natural tendency on t h e  part of a p i l o t  t o  look outside t o  see 
vhether any ground reference could be established by t h e  downward shining 
lights. That t h i s  i n  fact happned i s  substantiated by t h e  captain's 
c m e n t ,  4 seconds after turning on the  l igh t s ,  "If it'll he lp  t o  see it,  

vert ical  v i s i b i l i t y  can be qu i t e  good and ground objects  observable i f  
I don't knov." I n  t h i s  connection, it should be noted t h a t  i n  snow, 

directly ber.eath an aircraft, whereas forward o r  horizontal  - , i s ib i l i ty  
will be poor. If, at t h e  timc t h e  captain turned on t h e  l a x l i n g  l i g h t s  

would kave been looking at  a ground l e v e l  of approximately 1,800 feet 
and before they were extended, he iooked downward out h i s  s i d e  window, he 

m.s.l., or 340 feet below a i rpor t  elevation and 550 feet below t h e  l e v e l  
of h i s  aircraft. This i n  tu rn  would have created a mental inpression of 
being high on t h e  approach at  a pint when he believed t h e  a i r c r a f t  was 
within a n i l e  and a half o r  less from t h e  end of t h e  runway. Accordingly, 

more seconds while he attempted t o  s ight  cke runway lights he expecteZ t o  
he would not be overly concerned about continuing t h e  descent f o r  several 

cme i n to  view at  any moment. 

Allegheny Airlines procedures i n  e f f e c t  ai: the time of t h e  accident 
specified thet t h e  p i l o t  not f ly ing  t h e  aircraft during t h e  approach, i n  
th is  instance t h e  first off icer ,  snou1.d ca l l  out a l t i tude ,  airspeed, and 

voice recorder indicated t h a t  such a callout,  which would undoubtedly have 
rate of descent upon reaching 500 feet above f i e l d  ele-*ation. The cockpit 

prompted t h e  captain 'LO arrest tie d e x e n t ,  was not made. The reasons f o r  
th is  omission by t h e  first off icer  are not e n t i r e l y  c lear .  It i s  in te res t -  

officer t o  be observing outside conditions and t o  be a ler t  t o  spot and ca l l  
?ng t o  note, however, that the  Allegheny procedures a l s o  require  t h e  first 

ground reference no later .than 100 feet above the NU. I n  t h i s  partlcular 
approach, t h e  latest point  a t  which t h e  f i z r t  officer was supposed t o  call  
out groiild reference coincided with t h e  point. a t  which he was t o  ca l l  out, 

was focused outside the cockpit i n  an attempt t c  comply with t h e  former 
500 abo%-s f i e l d  elevation.  It i s  possible,  th?refore, t h a t  h i s  a t t e n t i o n  

duty, with the  result t h a t  he overlooked the  lat ter .  

The above l i n 6  of reasoning is  not inconsistent with t h e  first 
officer's ca l lout  of "two and one half miles froa t h e  end of t h e  runway" 
at a pcint 37 seconds p r i o r  t o  impact. Although t h i s  ca l lout  was undoubted- 
l y  based on t h e  DME, thus  indicat ing t h e  first officer's a t t en t ion  was 

his a t tent ion sh i f t ed  outside t h e  aircraft i n  order t o  s ight  t h e  mmen- 
directed i n s i t e  t h e  cockpit at t h a t  -p in t ,  it i s  l i k e l y  t h a t  the rea f te r  

tarily expected runway l i g h t s  and remained t h e r e  through t h e  point ( X ,  
seconds before impact) when t h e  5 0 0  feet-above-field-elevation cal lout  
should Pave been made. When the  landing lights were turned on by the  
c a s a i n  9 seconds p r i o r  t o  impact, t h e  first officer would have presumed 

altitude. There is no doubt that at  t h i s  stage t h e  first off icer  was i n  
ttat the  captain was preparing t o  land and therefore  was aware of t h e  

fact looking outside, as evidenced by h i s  re&rk 2 seconds before impact, 
"I don't see a thing." 
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Finally,  even i f  e i t h e r  CI both of the  p i l o t s  had redlrected t h e i r  

e t t en t ion  back ins ide  the  cockpit after glancing outs;de in an  attempt t o  
es tabl ish  ground reference, t h e  combination of t h e  landing l i g h t s  and t h e  
snow would t-ave made it di f f ' ic - l l t  t o  focus on t h e  instruments during t h e  

a b i l i t y  t o  see the  instruments would have manifested i tself  i n  two ways. 
r a a i n i n q  fcw seconds of f l ict t .  This adverse e f f e c t  on t h e  p i l o t s '  

kfter a p i l o t ' s  eyes have been exposed, even momentarily, t o  t h e  b r i l l i a n c e  
of the  re f l ec t ion  9f the  landing l i g h t s  i n  t h e  snow when looking outside,  

environment of the  cocxpit. Ir. additio:;, t h e  flashback effect created 
i t  woGld t92.e seve.-a1 seconds f o r  h i s  eyes t o  readjust  t o  t h e  darkened 

i l l  front of t h e  a i r c r a f t  as t t e  landin,- l i g h t s  revolved t o  a forward posi t ion 
vould have presented a subs taz t i a l  distract , ion t o  c. p i l o t  who was looking 
st the  i n s t r m e n t  panel. 

connectior. w i t h  t h i s  accident (see Appendix A), t h e r e  was a considerable 
h r i c g  t h e  course of t h e  public hearing held  by t h e  Board i n  

2moGnt of testimony cor.cerni:.g approach l i g h t  systems, which bas ica l ly  
.consist of a series of l i g h t  c a r s  extenriing out from t h e  end of t!ie run- 
"y. The United S ta tes  Standard for  Termina l  instrument Rocedures 
i-escribes su-h systems as devices which "can 'reach out '  t o  t h e  approach- 

%an when s ~ c h  l igh t ing  i s  not available." The Terminal Ir.st,rwnent Pro- 
L:lg p i lo t  and &e the  runway environme?.t apparent with less v i s i b i l i t y  

ctdurr-s also state i n  effect  t h a t  high i n t e n s i t y  approach l i g h t s  can be 

prevail ing v i s i b i l i t y .  The approach li@t system commonly i n  use i s  
seen at a ,distance of 112 mile greater  than t h e  objects  used t o  determine 

zn  1 c s t m e r . t  bnd ing  System (ILS). Neither an approac!] l i g h t  system nor 
3,030 fcet i n  lcngth and gexerally is i n s t a l l e d  only i n  connection with 

a n  iIS were i n s t a l l e d  at t h e  %adford Airport at  t h e  time of t h e  accident.  
3 e n  i f  a n  approach l i g h t  system had been ins ta l l ed ,  it probably would 
r.ot have hetn seen by the crew of RL 735 because of t h e  1-mile prevai l ing 
v i s i b i l i t y  (which would be ir-creased t o  1-112 miles by t h e  penstra t ion 
effect  of t 5 r  approach l i g h t s )  coupled with t h e  fact t h a t  the  a i r c r a f t  
crashed 2-112 m+l:!s from the  end  of t h e  runway. Fiowcvfr, had an approach 
l i z i t  s y s t t s  been available,  it i s  also possible t h a t  t h e  p i l o t  would not 

zdvacce of t h e  runway threshold, but r a the r  would have waited for  t h e  
::avt used t n e  a i r c r a f t  1andir.g l i g h t s  t o  es tab l i sh  ground reference i n  

apprcx!: l i g h t s  t o  Ident i fy  tke ground environment leading t o  the  runway. 

2.2 Conclcsions 

(a) Findings 

1. The a i r c r a f t  was properly c e r t i f i c a t e d  and i n  a n  airworthy 
condition. 

2. There was no evidence of any f a i l u r e  o r  malfunction of t h e  
aircraft o r  any of i t s  s y s t e r s  o r  components p r i o r  t o  impact. 

3.  The fl ight ,  crewmezbers were properly c e r t i f i c a t e d  and 
qual i f ied t o  conccct t h e  f l i .ght .  
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4. Crew incapaci tat ion o r  fa t igue  was not a fac tor  i n  the accident.. 

5 .  BOW the ground-based navigation a ids  and the  airborne naviga- 
t i o n  equipmcnt were functioning properly. 

6 .  The cor:'ect barometric pressure was s e t  on both al t imeters .  

7. There was no evidence tha t  any par t  of the s t a t i c  systems on 
the  a i r c r a f t  w a s  r e s t r i c t e d  or blocked t o  the  point where the  
associated instruments would have been subs tant ia l ly  affected.  

8. The reported ce i l ing  and v i s i b i l i t y  a t  Bradford Airport we:? 
2,000 f e e t  broken and 1 mile i n  very l i g h t  snow showers and 
blowing snow; however, it is possible t h a t  variable conditions 
as low as  800 f e e t  obscuration and 1/2-mile v i s i b i l i t y  pre- 
va i led  i n  the f i n a l  approach area a t  the time of the accident.  

9. The appropriate approach charts  were i n  the a i r c r a f t  and were 
being u t i l i z e d  by the  crew. 

10. The approach was i n  compliance with the prescribed procedures 
up t o  and beyond passage of the  f i n a l  approach f ix.  

11. The first o f f i ce r  did not c a l l  out 500 f e e t  above f i e l d  
e leva t lon  as required by Allegheny Airl ines procedures. 

12. The a i r c r a f t  passed through the M i n i m  Descent Altitude in 

u n t i l  i n i t i a l  impact with the t r e e s  occurred. 
a steady descent of 1,500 f c e t  per minute, wnich continued 

13. The a t t en t ion  of both p i l o t s  was primarily directed outside 
the  a i r c r a f t  during the  f i n a l  30 seconds of f l i g h t  i n  an 
ettempt t o  es tabl i sh  v isua l  reference t o  the  ground. 

14. The p i l o t s  were ubawaPe of the v e r t i c a l  proximity of the  

occurred. 
a i r c r a f t  t o  the ground u n t i l  i n i t i a l  impact w i th  the t r e e s  

(b) Probable Cause 

The Board determines t h a t  the  probable cause of t h i s  accident was the  
continuation of the descent from the final approach f i x  through the Minimm 
Descent Alt i tude and i n t o  obstructing t e r r a i n  a t  a time when both f l i g h t  
crewmembers were looking cutside the  a i r c r a f t  i n  an attempt t o  e s t ab l i sh  
v i sua l  reference t o  the  ground. COntribUting f a c t o r s  werz the  minimal 
v i sua l  references avai lable a t  night  on the approaches t o  the Bradford 
Regional Airport; a small but c r i t i c a l  navigational e r ro r  during the l a t e r  
s tages of the approach; and a m p i d  change i n  v i s i b i l i t y  conditions t h a t  
was not known t o  the  crew. 
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3. RECGB~ENWTIONS AND CORRECTIVE MEASURES 

On January 17, 1969, t h e  Chairman of t h e  Safety b a r d  sent a letter 
t o  t h e  Admirdstrator of t h e  FAA dealing with a i r c r a f t  accidents  whicn occur 
during the  approach and landing phase of f l i g h t .  It was there in  noted 
t h a t  t h i s  type of accident continued t o  be among t h e  most numerous, as 
highlighted by w e  of the  events of the  month preceding the  date of t he  
letter. After discwsing  the  numerous and varied f ac to r s  which might be 
involved i n  landing and approach accidents,  t h e  l e t t e r  went on t o  state: 

"In t h i s  light, and with the  nmber and frequency of approach and 

believe that cer ta in  M e d i a t e  accident prevention measures need t o  be 
1andir.g accidents under similar weather and operatine environments, we 

taken. We bel ieve t h a t  preliminary t o  t h e  successful completion of 

acciLents, renewea a t t en t ion  to,  and emphasis on recognized good 
our invest igat ions i n t o  t h e  fac tors  and causes of t he  recent rash of 

pract ices will tend t o  reduce the p o s s i b i l i t y  of future accifients." 

The Safety Board's letter the rea f t e r  l i s t e d  a number of spec i f ic  
recomendations. On February 6 ,  1969, t h e  Administrator responded t o  these 
recommendations. bch Safety b a r d  recomendation i s  set fo r th  below, 
followed by t h e  FAA response. 

1. WSB Pi lo ts ,  operators and regulatory agencies should renew - 
emphasis on, and improve wherever possible, cockpit 
procedures, crew disc ip l ine  and f l i g h t  management. 

- FAA Expressed concern and has i n i t i a t e d  followup ac t ion  
directed t o  the  areas of adherence t o  establ ished 
procedures, a l t i t u d e  awareness, winter operating 
procedures, and c@ck.pit d i sc ip l ine  and vigilance. 

2. IVSB Both the  air c a r r i e r  industry and t h e  F a  should review - 
policies, procedures, pract ices,  and training toward 
increasing crew eff iciency and reducing d is t rac t ions  and 
nonessential crew functions during t h e  approach and land- 
ing  phase of a f l i g h t .  

FAA InspectDrs have been ins t ruc ted  t o  review cockpit check- 

m i n i m u m  checking will be done during the  more c r i t i c a l  
list and procedures on a continuing bas i s  t o  assure t h a t  

periods of f l i g h t  such as departures, approaches, and 
landings. 

- 
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Crew functions not d i r ec t ly  r e l a t ed  t o  t he  approach and 
landing should be reduced or eliminated, espec ia l ly  
during the  last 1 , 0  f e e t  of descent. 

Although it is believed the  airlines require  al l  cockpit 
check proceaures, par t icu lar ly  t h e  in-range checkl i s t ,  
t o  be comp1.eted well beforc the  final 1,ooO f ee t  of descent, 

ac t ion  where warranted. 
inspectors  w i l l  be requested t o  doublecheck and take 

W i n g  the  final approach, one p i l o t  should mirintain 
continuous vigi lance of f l i g h t  instrumcnts  ins ide  the  
cockpit u n t i l  p s i t i v e  visual reference i s  established. 

Inspectors hau- been i c s t n c t e d  t o  assure that cockpit 
check procedL-es are arranged so t h a t  t h e  p i l o t  f ly ing  
devotes ful l  a t t en t ion  t o  f l i gh t  instruments. l6J 

Dlring approaches where l e s s  than full precision f w i l i t i e s  
exist, there  should be a requirtnent t h a t  during t h e  
last 1,ooO feet of firal approach, thc p i l o t  E f ly ing  

elevation. 
c a l l  out a l t i t u d e  i n  100-foot increments above a i rpo r t  

Ins t ruc t ions  have been issued t o  inspectors  t o  assure 

manuals a l t i t u d e  awareness procedures t o  be used during 
a i r l i n e s  emphasize i n  t r a in ing  and include i n  t r a in ing  

recommended procedures require ca l lou t s  at 5M) f ee t  
climbs, descents, and inztrument approaches. The FAA- 

minimums. Such a procedure keeps cockpit conversation 
above f i e l d  elevations, 1cc) fee t  nbove ninimwns, and 

at  a minimum and reduces p i l o t  workload, while at  the  
same time assuring p i l o t  a l t i t u d e  awareness. 

There should be a requirement t c  report indicated a l t i t u d e s  
t o  &r  e a f f i c  Control at various p o i n t s  i n  tire approach 
procedure, such as the  outbound procedure t u r n  and at  
t h e  outer  marker position. 

Such a requirement woul6 s igni f icant ly  increase frequcncy 

Efforts i n  t h e  areas of p i lo t  t r a in ing  an3 education 
congestion and increase crew and cont ro l le r  workload. 

w i l l  prove t o  be t h e  most benef ic ia l  course of act ion.  

l6J Crew vigilance and cockpit d i sc ip l ine  was one of t h e  a r e s  stressed 

on Ikcember 30, 1@, expressing concern wi th  t hc  rash of accidents.  
i n  a telegram sent by t h e  FAA Administrator t o  a l l  a i r l i n e  presidents  



7. S B  

FAA - 

8. NTSB - 

- FAA 

9. B B  

- FAA 

10. I’RSB ._ 

FAA 

11. E B  

The avia t ion  cornunity should consider expediting 

a l t i t u d e  warning devices and the  implementation of 
developnent and i n s t a l l a i i o n  of audible and v i s ib l e  

procedures f o r  t h e i r  use. 

A rille beccme effect ive on September 28, 1968, which 
will require by February 28, 1971, both v isua l  and aural 
a l t i t u d e  aler t ing signals t o  warn p i l o t s  of j e t  aircraft 
when approaching selected a l t i t u d e s  during climbs, 
descents, and instrument upproaches. 

Altimetry systems should be reassessed with par t icu lar  
regard t o  t h e i r  suscept ib i l i ty  t o  insidious interference 
by forms of precipi tat ion.  

FAA plans t o  particl.pate with NASA and the  aviat ion 
industry i n  an assessment of possible f a i l u r e  modes of 
a l t imeter  s t a t i c  systems. A t  t h i s  time, FAA is  unaware 
of any p rac t i ca l  rsplacement for t h e  barometric al t imeter .  

The poss ib i l i t y  of drvelopnent of addi t iona l  a l t i t u d e  
vdrning systems, external  t c  t h e  a i r c r a f t ,  should be 
explored. One poss ib i l i t y  i s  a high- intensi ty v isua l  
warning red l i g h t  beam, projected up along and s l i g h t l y  
below the  desired approach g l ide  slope, t o  warn of f l i g h t  
below t h e  desired path. 

The suggested device would not provide complete infor- 
mation concerning the  optimum glidepath a s  does the  
Visual Approach Slope Indicator  (VASI) sys tem,  which 
a r e  or will be in s t a l l ed  at many runways throughout t h e  
country. 

Developent is needed i n  t he  f i c l d s  of radiofradar,  and 
i n e r t i a l  a l t imet ry  and CRT/mlcrowave p i c t o r i a l  display 

tie barometric a l t imet ry  System i n  the  near future.  
alproach a i d s  a s  possible inproved replacements for 

The use of i n e r t i a l  a l t imet ry  must be considered as a 

p i c t c r i a l  display has been evaluated by t h e  mil i tary,  and 
long-range research and developent  progrun. CRT/microwave 

the  FAA rill look i n t o  t h i s  matter fu r the r  when it gets  
addit ional  information. 

Modified use of exis t ing  approach radar should be fur ther  
studied with regard t o  its adaptabi l i ty  as a surveillance 
(accident prevention) t o o l  f o r  nonprecision instnment  
approeches (e.g., t o  monitor automatically and warn against  
t h e  descent below desired glidepath of any a i r c ra f t  i n  
t h e  rim1 descent mode). 
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- FAA A ffiore ef fec t ive  and less expensive a l t e rna t ive  t o  t he  

use of radar as a monitor for nonprecision approaches 
is t he  i n s t a l l a t i o n  of Instrument Landrng Systems. l'J/ 

12. - NTSB There should be increased ourveillance and more frequent 
and more rigorous inspection and maintenance of a l t ime t ry  
sys t em by both the  a i r  c a r r i e r s  and the  FAA. 

- FAA FA% has met with the  A i r  Transport Association (ATP.) t o  
review and discuss a l t imet ry  problems. Although few 

ATA has agreed t o  fu r the r  explore t h i s  area. 
altiaetry t roubles  are being experienced by fliGhtcrews, 

13. -- NTSB Cer t i f i ca t ion  rewirements  and procedures should be re- 
examined t o  determine i f  there  i s  a p o s s i b i l i t y  of a 

when cmbined with 81 already exis ten t  passive f a i l u r e  
s ine l e  failure mode of nominally dual systems which, 

or inadequate cockpit procedures, can inva l ida te  dual 
failure Frotection features.  

- FAA A Notice of Proposed Rule Making was issued on August 16, 1W, propb ing  t o  require  i n  systems aesign means t o  
assure continued safe operation followlng any s ingle  
f a i l u r e  or  combination of f a i l u r e s  not shown t o  be ex- 
tremely improbable. Industry comments a r e  now being 
reviewed end analyzed. - l8/ 

was i n s t a l l ed  at  t h e  Aradford Regional Airport i n  the  f a l l  of 1969. 
Bradford Airport met t h e  c r i t , , r i a  necessary t o  qual ify for  t he  
i n s t a l l a t i o n  of such a system fo r  several  years prior t o  i t s  in s t a l l a t i on .  

be ins t a l l ed  even at  those a i r p o r t s  which qual ify therefor .  
However, budgetary r e c t r i c t i o n s  have l imi ted  t h e  rate at  which IS'S cen 

The FAA has also reported t h a t  an Instrument Landing System ( I IS)  

allows a i r c ra f t  t o  operate i n t o  airports under weather conditions which 
are more adverse than t h e  miniroums establ ished f o r  nonprecision approaches. 
I n  other  words, s ince the  1J.S provides a grea ter  degree of precision,  a lower 
obstruct ion clearance and v i s i b i l i t y  a r e  approved than those associated with 
nonprecision approaches, such as a VOR. 

ILS is a precis ion instrument approach and landing system which 

The Safety Board's recommendation on t h i s  matter, and the  Administrator's 
response the re t c ,  are ?nore f u l l y  set f o r t h  i n  l e t t e r s  dated June 19, 1969, 

- 
(NTSB) and July 28, 1969, (FAA). 

Copies of t h e  l e t t e r s  swnurrized abo-re are contained i n  t h e  h b l i c  
Ibcket of Recmnnendctions, which is maintained i n  t h e  Safety Board's 
off ice i n  Washington, D. C. 
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It can thus be seen that one of tbl .  i n t e n t s  of requir ing a i f f e r e n t  

equivalent levels  3f safety.  Accordingly, it ai(:ht be sa id  t h a t  t h e  
sets of minimms for  precision and nonprecision approaches is t o  afford 

i n s t a l l a t i o n  of XI I S  i s  not a "corrective measure" i n  terns of safety.  
!ieverthelcss, ti:e h a r d  believes t h a t  a precision approach system such 
as an ILS provides a s ign i f i can t  addi t ion t o  sa fe ty  by affording t h e  

also a valuablc and reliable cross-ckeck of t':e aircrae: al t imetry  down 
p i l o t s  of s n  a i rc ra f t  naking a n  approach not orLy v e r t i c a l  guidance, but 

t o  an a l t i t u d e  close t o  the ground. Acco~dir.;;ly, t h e  Board urges t h a t  
the FAA expcdite, t o  t h e  extent poss ib l t  w i t h i ? .  t he  limits of available 
resources, the  i n s t a l l a t i o n  of IS at qualif ied f i e l d s  current ly  equipped 
only with nonprucisioc approaches. 

As noted i n  the  h - a l y s i s  section,  i.i. i s  o w  .mderstanding t h a t  
approach l i g h t  systems are u s o d l y  ins ta l l ed  or.* i n  conjunction with 
an ILS. We believe, however, that. approach l i g h t  systems provides 3 
s ign i f i can t  safe ty  feature, e-en apart f ro2 a n  ILS, by increasing t n e  
conspicuity of the  runway environment during low v i s i b i l i t y  conditionn. 
We are also infornred t h a t  new approach l i g h t  sxstems aye becoming 
available,  including systems 1,500 feet i n  lengtt., which might be a p  
propriate f o r  use without an ILS. I n  view of ?Fe foregoing, t h e  
Board recommends that t h e  FAA consider, aEain  wi thin  the limits of t h e  
avai lable  rec.ources and equipnent, t h e  i n s t a l l a t i o n  of approach l i g h t s  
t o  improve the  sa fe ty  of non-precision i n s t r m e n t  approaches at thvse 
airprts where t h e  i n s t a l l a t i o n  of a full ILS i s  not f eas ib le .  

Finally,  w i t h  respect t o  landing and approach accidents i n  general, 
the h a r d  wishes t o  reiterate i t s  concern with t h e  probler and t o  re- 

t h a t  are currel!tly underway. To t h i s  end, the %rd held a series of 
emphasize our interest i n  t h e  progress of t k e  various rcmedial measures 

of !969 i n  which p r t i c u l a r  a t t cn t ion  was devoted t o  the  st.bject of 
meetings x i t h  ot!:er se@ents of the  avia t ion cornunity i n  t h e  ear ly  pa r t  

and assimilation of s t a t i s t i c a l  inforxation necessary t o  provide a sound 
altimetry. hleasures i n i t i a t e d  by these  rreetings included the col lect ion 

b a s l s  f o r  corrective ectiot;. I.Ie w i l l  col:tinue f o  work i n  close cooperatio!; 
with these  groups i n  order t o  explore t o  t h e  P;llest extent all appropri-le 
s t eps  which m i &  prove usef'ul i:l redu2ir.E t!-.e rate of this type of accilc.ll.. 

BY THE NATIONAL TRANSPORTATION SAFETY DOARD: 

Is1 JOHN H .  REED Chaimtan 

I s 1  OSCAR M. U i i R E L  Elember 

Is/ FRANCIS H. McADAXS Member 

Is/ I.OU1S h. THAYER Nember 

I s /  Isabel A. Burgess Member 

January 28 ,  1970 



APPENDIX A 

INVESTIGATION AND W I N G  

1. INvEs1’IGATION 

approximt:tcly 2230 ?.s.t., j i l  December 24, 1968, from the  Federal 
The 2cm-d r-ceived o f f i c i a l  no t i f ica t ion  of t h c  accident zt 

Aviation ddministration. I n  view of t he  prevai l ing weather conditions 
i n  t h e  accident area, the  dispatch of t he  invcs t iea t inc  te rn  from 
Washington, D. C., was delayed u n t i l  0830 c.s.t ., on DEsen5er 25, 1968. 
Upon a r r i v a l ,  working groups were establ ished f o r  Structures,  Eowerplants, 
Systems, Maintenance Rccorhs, Human Factors,  A i r  Traf f ic  Csrkrol, Vesther, 
Witness, Operations, F l ight  Recorder and Cockpit Voice Recorder. Pc r t i e s  
of interest par t ic ipa t ing  i n  the  invest i&ion inciuded Alle&my Airl ines,  
A i r  Line P i l o t s  Association, Allison Division of Gcneral Ibiiors, Federal 
Aviation Administration, and the  Keene County Coroner. The on scene 
inves t iga t ion  was completed on Decenber 30, l 9 G .  

2. Hearin8 

A public hearing was held at  the  Holichy Inn !lotel i n  Bradford, 
Pennsylvtnia, on June 3 to 5 ,  1969. 

3.  Prelimipary R e ~ ~ r t s  

by t h e  invest igat ion w a s  published by t he  Ibard on April  15, 1-969. A 

published on June 24, 1969. 
summary of t h e  testinony which was taken at  the‘ public hearing was 

A preliminary a i r c r a f t  accident report  summarizing t h e  f ac t s  discLosed 

. . . . . .. ~. ~. 

. . .  . . . .. . 



APPENDIX B 

Crew Information 

Captain Gary Lee Mull, aged 33, was employed by Allegheny Air l ines  
on m y  21, 1964. He was promoted t o  captain on October 12, 1967. He 
held Air l ine  "ransport P i lo t  Certificrrte No. 1412777, with ra t ings  i n  
t h e  Convair 580 and t h e  ?airchild-Hiller  F27/227 aircraft. 

IIe passed h i s  last examination f o r  a Federal Aviation Administration 
F i r s t- c lass  Medical Cer t i f i ca te  on October 10, 1968, without l imi ta t ions .  
Ee had f l o w  6701:OO hours, of which 1477:39 hours were i n  Convair 580 

which 8:30 hours had been a?quircd i n  the  30 days preceding t h e  accident.  
a i r c r a f t .  His instrument time during the  p s t  6 months was 8l:O5, of 

His last proficiency check i n  the  Convair 580 a i r c r a f t  was accomplished on 
September 5, 19@, and h i s  last l i n e  check was ca-pletefi on August 29, 1968. 

Airwrt . k i n g  t h e  preceding 6 months, he made 10 landings a t  t h e  Braaford Regional 

Allegheny Airl ines on April  12, 1966. Hc held Ccmercia l  P i l o t  Cer t i f i ca te  
F i r s t  Officer Richard Bruce Gardner, aged 30, was employed by 

No. 1605034, w i t h  a i r c r a f t  s inoe-engine land and sea, rnultiengine land, 
and i n s t m c n t  ra t ings .  He passed an examination f o r  a Federal Aviation 
Administration F i r s t - c l a s s  b4edical Cer t i f ica te ,  without l imi ta t ions ,  on 
April  22, 1968. According t o  FAA Medical Records, he had flown 4330:16 
hours. According t o  Allegheny Air l ines  records, 928:03 hours were-in 
Convair 580 a i r c r a f t .  

hours p r io r  t o  t h i s  f l i g h t .  
Both f l i g h t  crewmembers had a rest period of 15:51 hours i n  the  24 

on ,June 1, 1966, ana received her last recurrent  t r a i n i n g  i n  June 1968. 
Stewardess Rita Boylan, aged 23, was crnploycd by Allegheny Air l ines  
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Aircraf t  Information 

16802, manufacturer's s e r i a l  nunber 410, was or ig ina l ly  ce r t i f i ca t ed  
as a Convair 440 on Mwch 4, 1957. It was subsequently modified t o  pi.rrit 
the  i c s t a l l a t i o n  of A l l i m n  501-Dl3 turbine engines and Aeroproducts 
A644iFIif36A propellers.  A Stmdard Airworthiness Ce r t i f i ca t e  l'or 115Do2 
dated May 25, 1965, was reissued following the  modification. 

The t o t a l  time 3n the  a i r c r a f t  was 29,173:46 hours. Elapsed times 
since the  l a s t  major inspection and the  last l i n e  maintenance were 227':OO 
hours and 406:47 hours, respectively. 

h z i n e  and propel ler  s e r i a l  numbers and t o t a l  time (T.T.) and tic:< 
since overhaul (T.S.O.) were as follows: 

No. 1 h g i n e  

S/N 500990 

T.T. 15464:02 
T.S.O. 3265:16 

No. 2 Engine 
S/N 501612 

No. 1 Propeller - S/N 866 No. 2 Propeller - S/N 1031 

Blades - S/N's 
1 B-9319 
2 B3499 
3 E9392 

- ., 
4 ~ 8 9 1 2  

T.T. 6499:48 
T.S.O. 3125:48 

4 B-8239 
3 E8874 

T.S.O. 3870:29 
T.T . 3870 : 29 
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CAM - Cockpit Area Wcrophone c i r c u i t  

#1 - Voice iden t i f i ed  as captain 's  

iP - Voice iden t i f i ed  as copi lo t ' s  

#3 - Stewardess 

E231 AC - RAdio transmission by Er ie  Approach Control 

RDO - Radio transmission by Allegheny F l i g h t  736 

BFDFSS - Radio transmission by 13rsdford Fl ight  Service Station 

* - Unintel l igible  voice transmission 

# - Nonpertinent word o r  phrase 

0 - Words enclosed within parentheses a r e  not c l ea r ly  under- 

what t he  speaker said. 
stood. Those shown represent t he  bes t  in te rpre ta t ion  of 

. . 

. 
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2001,: 51 

- 

m5:oo 

2005:04 

2005:06 

xK)5:16 

2005:19 

2005: 51 

2006: 10 

2005:17 

m6: 20 

2006: 26 

2006:32 

m6:35 

2006: 57 
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SOURCE coiwmr 
ERI-AC Seven th i r ty-  six, the-ah-Bradford wea!.!:her esti- 

mated two chousand broken, one mile; l i g h t  blow- 

a l t imeter  two nine seven seven 
ing snow, wind three  ten, f i f t e e n  t o  twenty-five, 

RDO i2 All righty,  thank3 a l o t ,  Aller,heny seven t h i r t y  
s ix  

ERI-AC Ah, what i s  your posi t ion r igh t  now? 

Rw Ah, about four and a half f r o m  t h e  VOR 

CILtl #Q 'hro thousand and one 

#l How I n  the # can they have l i g h t  snow and now 
they got a mile 

#2 I don't know 

fkadio transmissions between Allegheny 734 and 
Frie Approach Con t rog  

Rw * and Allegheny seven t h i r t y  s i x  VOR outbound 
ERI-;IC Seven th i r ty- s ix  

Rw #2 You want cs t o  go over t o  t h e  radio now? 

FRI-AC T e l l  you wnat - - - - go cver t o  them and they 

J u s t  report  on t h e  ground on t h i s  frequency. 
can give J'a, t h e y ' l l  give ya the  l i g h t s  there.  

RW $2 OK, k i l l  do, we'll  see you then. 

RW $2 Ah Bradford radio Allegheny seven t h i r t y  six 

HFT-FSS Roger Aliegheny seven t h i r t y  s ix.  Understand 
over t he  VOR outbound, wind check th ree  t e n  
degrees, f i f t e e n  to twenty, a l t imeter  two nine 

up on t h i r t y  two, you m i g h t  jx t  want them down. 
seven seven, you ' l l  have the  high in t ens i ty  l i g h t s  

t h i r t y  two is  covered with hard packed snow and 
Give us a c a l l  whenever you do. Fourteen and 

rough i ce ,  braking poor by a Convair, sir. 

RD3 #2 Seven t h i r t y  s ix  
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2008: 24 

2008:31 

m8: 34 
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2008: 47 
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C 0 N - m  

# I ca l l ed  and they didn ' t  have a thing.  

Yeah, I (suppose it wasn't packed too much then.) 
They had t h e  t rucks  out on it. 

+KxI 

Got a l i t t l e  b i t  of ground contact (here) 

Yeah, I s a w  t h e  runway when we went over it. 

Oh you &id 

Yeah - - - a little fuzzy ye t  

(S t i l l )  I hope you see it when we get  dom t o  
minimums. 

I think we'll see it but that's not t h e  problem. 
It just means ge t t ing  stopped. 

Yeah, t h a t ' s  it, t h e  # I don't l i k e ,  especia l ly  
when they are reported poor. 

Yeah 

Ok, t h e  beacon at  twenty nine hundred 

I have probably gone out a little further,  I 
don't know 

t h e r e  when you turned 
I think you j u s t ,  we j u s t  passed over the  beacon 

Yeah, I'm - ah - about a nile beyond it, count 
of a l i t t l n  b i t  of  tail wind the re  

Allegheny seven t h i r t y  s ix  is  procedure t u r n  
inbound 

Allegheny seven t h i r t y  six, wind check two nine 
zem degrees one f ive  

Lei; us know when i t ' s  caln 

Yeah 
- 
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C O N m m  

Better  give me a l i t t l e  f l a p s  there  - - j u s t  
about f i f t een  

Fifteen of em coming at you 

J u s t  i n  case, s t ra ight  ahead on the  t h i r t y  two 
t h i r t y  four hundred on the  three  twenty six 

Yeah 

Hold south eas t  at four thousand 

Yeah 

bStewardess announcement terminates at ZX19:387 

b e l t  is securely fastened and observe t h e  no 
at Bradford please check t o  see that y o u  seat 

all seat b x k s  i n  t h e i r  fu l l  upright p s i t i o n  f o r  
smoking please. A t  t h i s  time we ask t h a t  you place 

landing. Thank you. " 

(you can) pop t ha t  wing heat now 

Yeah fiound of control  movement a u d i b l g  

Twenty s ix  f o r t y  three  ninimms 

Time f o r  t he  gear fo r  s t ab i l i za t ion  

Yeah, comin-atcha 

Ah, seat b e l t ,  no smoking, engine deicinc 

How are you doing over t he re  on yours, Gary? 

I think I ' m  gonna leave mine on till ve're 
down the re  

Ladies and gentlemen on preparation f o r  a landing 

TIME 

2039:Ol 

- 

2009: 15 

2009: 22 

2009: 2k 

xx)9:29 

2009:39 

2009: 49 

2009: 53 

2009: 5: 

2009: 59 

2010 : 24 

SOURCE 

#I 

iF 

Yeah, OK 

(# rad io  controls  still on) t h i s  a i rp lane  but 
I don't know which 
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SOURCE C O m E m  

#1 (put)  t he  f l a p s  seventeen 

CAM jf2 You're about two and ah half miles from t he  end 
of the  runway Cary 

w PClick'' sound similar t o  t he  novement of a switch 
i n  the  cockpit, i s  audible on recor2ing. 

CAM Another "click" sound similar t o  first i s  audible 
on r eco rd in7  - 

ChM #l If it'll help t o  see It, I don't  know. 

#2 I don't see a thing 

2311: 38 

2311: Ilo 

2011 : 42 

2011: 47 
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