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SXBOPHIS

on June 7, 1971, Allegheny Airlines, InC., Flight 485,
crashed at approximately 0949 e.d.t., whilae attempting an
instrument approach to Runway 2 at the Tweed-New Haven
mlrport, New Haven, Connecticut. There were 26 adult
passengers, two infants, two pilots, and a stewardess aboard
the flight. Twenty-eight persons perished. TwWo passenjgers
and the fiyst officexr survived.

The alrplane struck three beach ¢o.cages located on the
northern shore of Iong Island Scund, at a height
approximately 25 feet above mean sea level, (M.2.l.), 4,890
£anet from the displaced threshold of Runway 2 and
approximately 510 feet to the right of the extendad

centerline of the runway.

An intense fire ensued ilmmediately upon initial impact
and continued to burn to the point of meax total destruction
of the upper portion of the fuselage and cabin arca of the

ailrplane.

A special weathex observacion for the Tweed~-New Haven
Alrpozt made at 0950 showed partial obscuration, visibility
1 3/ wmiles, fog, wind 200¢ at 5 knots, altimeter setting

29.%96 inches.

mhe National Transportation Safety Board determines that
the probable cause of this accident was the captaints
intentional descent below the prescribed minimam degscent
altitude under adverse weather conditions without adeguate
forward visibility or the axew's sighting of the ranway
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environment, The captain disregarded advinoriens from his
first officer that minimum descent altitud: had heen reached
and that the airplane was continuing to descend at a normal
descent rYate and airspeed. The Board was unable +to
determine whe t motivated the captain to disregard prescribed
operating procedures and altitude restrictions, and finds it
difficult to reconcile the actions he exhibited during the
conduct of this flight.

The Board recommended to the Federal Aviation
Administration that it incorporate in its Alrworthiness
Requirements provisions for fuel system fire safety devices
which will be effective in the prevention and control of
both in-£flight and  postcorash fuel system fires and
explosions, and that the xulemraking action in this natter

be applied Lo present and future transport category
alrplanes.

The Board also recommends to the Federal Aviation
Administration nine specific items intended to improve
£flight attendantst functions, protection of flight

attendants, airplane cabin furnishings and survivability
characteristics.

The Board further recommended that labor organizations
and air Garriers review and delete from theiy wage
dgreements any clauses which would compensate flightcrews
for operating flights ahead of scheduled £light times, and
that government and industry efforts be applied towar:
application and use of technoiogical advances in the field

of all weather £light, navigation, and approach/landing
Systems,
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1.
Yot History of Filaht

On June 7, 1971, Allegheny Airlines Flight 445, (AL 485)
an Allison Prop Jet Convair 340/440, N5832, was operating in
regularly scheduled passenger operations between Washington,
De Cu, and Newport News, Virginia, with scheduled en route
stops at Groton Trumbull Alrport, New London, New Haven,
connecticut, and Philadelphiaz, Pennsylvania.

INVISTIGATION

Due to the below minime weather conditions existing in
the Groton and WNew Haven areas, Flight #8543 dispatch
releage had been amended 1o allow the flight to proceed
Instrument Plight Rules {(LFR) from Washington to
Philadelphia wvia Groton and New Haven with wilmington,
Delaware, as an alternate airport. Minimam fuel required
for this flight was 10,050 pounds. Prior to departure from
Washington, additional fuel was added, bringing the actual
fuel on board to 1l, 380 pounds. ‘The additional fuel and the
amended dispateh relesse eliminated the need for refueling
which was normally accomplished at Groton.

The flight departed Washington at 0714 )/ on an IFR
flight plan. A% 0719, AL 485 cancelled its IFR £flight plan
with Wagshington Deparxture Control and proceeded directly to
New London, operating in accordance with Visual Flizht Rules
(VFE) .

Upon  arrival of the £light in the New London area at
approximately 0813, reported weathey conditions were below
the mindma prescribed for a VOR instyument approach to the
Truambull Aixport. The flight proceeded o hold ®VFR on top®
2/ at the Groton VOE 3/ while awaiting improvement in
waather,

At. 0835, <the weatb3ir observer at Trumbull Airpoxt, an
Allegheny Airlines empioyee, @sade a special weathex
observation, reporting tIndefiidite celling 200 feet sky
obscured; visibllity 1 mile, fog, surface wind 2209 §
knotg, ¥ At 0841, AL 485 requested c¢learance from Quonset
Point Approach Contrel for an IFR  approach ko Truambull
Alrport, Approximately 4 minutes later the flight was glven
this cleaxance along with instructions to repurt back to
Euonset when on the ground at Groton.

NOTE: All footnotes appaear ¢n Paga 40,
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At approximately 0852, AL 685 reported a *nmissed
approach® 4/ to Quonset Approach Contrel and, at the requast
of the pilot, was cleared for a sacond approach. This
second approach, as well as a third one, was attempted
between 0852 and 0909:07, each terminating in a *missed
approach.®

Reported weather conditions during the second approach
reflected an indefinite ceiling 200 feet, sky obscured, and
vigibility 3/4 mile in fog. Duxing the third approach, the
weather observation reflected an indefinite celling 100
feet, aky obscured, and visibility J/4 mide in fog.

Available records and transcripts of recordsd radio
communications with AL 485, as well as extensive testimony
by ground personnel at the public hearing on this accident,
failed to aestablish +that the changes 1in ceiling and
visibillty which had taken place between the first and third
approach were elther tranamitted to, received or
acknowledged by Al 485 before the second and third
approaches were initiated.

Flight recordex data relative to the three ®pissed
approaches® at Groton showed +that on the first two
approaches the airplane was descended to an approximate
altitude of 175 feet m.s8.1l. 5/ while on the third approach
the airplane was descended to an altitude of 125 feet m.3s.l.
before +the c¢limb assoclated with the missed approach
procadure was initiated, Investigation disclosed that
runway environment §/ was not sighted when minimum descent
altitude of 610 feet 7/ was reached during any of these
approaches. After missing the third approach and 80
adviging Qunoset Approach Control at 0909, AL 485 further
advigsed Quonset that the flight was c¢limbing VFR and
switching back +o company radio freguency. After caxcling
for approkimately 5 minutes, AL 465 requested cliearance for
a ¥contact approach®, 8/ This clearance was initially not
granted by the Quonset controller because of reported
weather conditions, but when the crew of AL 48% advised that
the company (Allegheny Airlines) was reporting visibility of
1 mlle at Groton, the controller approved a contact approach
at,  0D919: 46, The contact apprecach was completed with a
landing on Runway 15, The flight arrived at the passengex
gate at 0923, approximately 1 hour late.




‘‘wenty  passengers deplaned at Groton. Fourteen
passenger® were boarded and 713 pounds of cargo were loaded.
No fuel was added. Allegheny Airilnes ground gexrsonnel at
Groton, who saw and conversgsed with the flightcrew while the
£light was on the ground, noted nothing unusual about <the
crew's appearance oxr thelr activities,

The flight departed from the gate on an IFR clearance at
(1933, and at 0936: 30, the crew xeported to Quonset Departure
Control that the flight was airborne en route to New Haven.

Quonset Departure Control had cleared AL 485 to the
Tweed~New Haven Airport via the Pond Point Intersection via
the Groton 267° radial to Saybrook, thence via victoyr Alrxrway
i6 to intercept the Bridgeport 099 radial to Pond Polnt, to
maintain 4,000 feet. At. 0944337, Westchester Apprcach
Contyol cleared AL 485 to descend to 2,000 feet, and then to
1,600 feet. New Haven weather was alsce transmitted at this
time as follows: ¥8ky partially obscured, visibility 1 374
in f¢gq, wind 1809 at 5 knots, altimeter setting 29,97
inches." Both clearances and the weather information were
acknowledged by the crew. Westchyster Approach Contiol
subsequently ventored the fllight to intercept the final
approach course at Pond Point and issued a clearance for a
VOR approach to the New Haven Airport., After a youtine
pogition repoxt, AL 485 established radio communications
with the New Haven Tower. At 0948, the local tower
controller advised the f£flight as follows:

“Runway youwr choice, sir, the winds one nine zero
degrvees at five, altimeter two nine nine six,
Runway two or twenly.W®

AL #85 responded:

“O.K., the way it locks we will toake two. It wilk
be all right.®

Wher2upon Al 48% was cleared to land on Runway 2.

A company directive prohibits a downwind landing at
the Tweed--New Haven Aixport.

Subsequent to obtaining clearance to land on Runway 2 an
altitude callout, "out of a thousand® was made by the
captain. Landing flaps were extended subsegquently to 249
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fir-” checklist items wevre completed; and flaps were
extunled to 409, at the command of the captain. Subseqguent
altitude callouts, "500 Feet®, #Top Minimums® and "Decision
Height" were made by the first: officer as the airplane
proceeded inbound on its firal approach course.

Airspeed of 105 knots and 8ink rate of 500 feet per
minute were called out by the first officer after he noted
that the flight had descended throungh the prescribed minimum
descent altitude 9/ of 380 feet., This callout was
acknowledged by the captain. The captain then Ainstructed
the first officer to "keep a sharp eye out here." This
comnaind was likewise acknowledged by the first officer.
Approximately 18 seconds later, the £first officer again
remarked, "You can't see down thyxough this stuff." The
captain responded that he could see the water and could see
straight down; whereupon the first officer exclaimed that he
couléd see the water, also that they were ‘"right over the
water,® and not +twenty feet off the water. The descent
continued unarrested while this conversation was in
Progress. Approximately 3.5 seconds after the statement,
twelre not twenty fest off the water,¥ an abrupt tone said,
“Hold it," and immediately thereafter, impact with the house
occurred. Sounds of impact could be heard on the cockpit
voice recorder tape approximately 1 second latexr. At 0950,
the local controller rpoticed a fireball and a column of
smoke mouth of the approach end of Runway 2. Dur ing
deposition proceedings, when questicned regarding the final
stage of this approach, the firxst officer stated that he saw
vthe building® appearimg out of the fog in front of him at
that time and that there was still no attempt by the captain
to arrest the descent or to pull up,

The alrcraft struck the upper portions of three beach
cottages at a height of approximately 29 feet m.s8.l., and
came €0 rest at a point 270 feet from initial impact. Fire
developed immediately uwpon initial impact.

e e S e i e T T e e s g s




:‘ oo R o A . LI . o . Fiy ﬁ\'-’l‘ Ty B w Vo A B l v _" \ . ’ et ;n‘\ B e et
- . - L Y . . . g N ) . O, - B . . .

1.2 Inijuries to Pexsons

Injuries crew Passenglrs Qtheg
Fatal 2 26 0
Non fatal 1 2 0
None 0 0

1.3 Damage to Adircraft

The aircraft sustained near total destruction by fire.

1.4 Qther Damage

Several beach cottages and a bathhouse with small
attached structures were destroyed. Power lines and adjacent
structures sustained major damage.

1.5 Crew Information

Roth flightcrew members held appropriate certificates
issued by the FPederal Aviation Administration. All
crewmembers were qualified for the flight involved, (Foir
detailed crew information, see Appendix B.)

1.6 Aixcraft Information

The alirplane was a Convair 340/440 Serial No, 384, It
had been modified to an Allison Prop Jet "Convair 580" by
the Facific Apirmotive Corporation on September 19, 1967,
This modification included the installation of two Allison
501D~13 powerplants with AG441FN606A Acroproducts propeller
assemblies, The current airworthiness certificate was
issued on November 22, 1967,

The  airplane had been malotained 1ln compllance with
existing regulations.

The maximum allowable takeoff weight of the airplane at
Groton was 52,957 pounds. The computed gross takeoff weight
at Groton was 46,459 pounds. The computed landing weight at
New Haven was 45,502 pouands, The center of gravity was
within the prescribed 1limits for both toe takeoft from
Groton and the planned landing at New Haven.
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A total of 841 gallons of Jet-A-Fuel was delivered to
the aircraft £or Flight 485 on June 7, 197)1, to kring the
fuel load to 1,730 gallons prior to the f£light*s departure
from Washington National Airxport. Fuel weight was
calculated at 6.7 pounds per gallon. (See Appendix C for
additional aircraft information.)

1.7 Meteorglouical. lnformation

Gfficial weather observations at the “weed New Haven
Alrport generally rxeflected poor visibility at the airport
at the time of the accident. fTestimony by an eyewitness,
who was 3ituated in the immediate vicinity of the accident
site, described the forward visibility as ranging between 50
to €0 feet at the time of the accident. Cockpit
conversation duxing the last 15 seconds of flight pertaining
to the forward visibility 4in the airplane's environment
during the final phase of the approach was as follows:

Lipe & Souxge
0949:14.3
F/7C Walker *You can't see dovn through this stuffw

0949:20.5
Capt. Eastridge %Y c¢an see the water.v

0949,22.1
Capt. Eastridge I got straight down.®

049:23.8
F/0 Walker *Ah,yeah, I can see the water.
Wetre right over the water."

09892 26,2
F/70 Walkexr ¥Man we ain?t 20 feet off the water.®

ofticlal Surface Jeather vbservations

Grotan

9800, indefinite velling 100 feet obscuration,
vigibility 1/8 mile, fog, temperature 649 F.,
dew point 59° F., wind 2109 5 knots, altimeter
setting 29,96 inches,




for Groton or New Haven.

0818, sSpecial, indefinite ceiling 200 ieet ohscuration,
vinibility 174 mile, fog, temperature and dew point
missing, wind 210¢ 5 knotg, altimeter setting 29.97

inches.

, Special, indefinite ceiling 200 feet obscuration,
vigibility 1 niie, £09, temperature and dew point
missing, wind 220° 5 knots, altimetex getting 29.97

inchea.

0856, Record gpecial, indefinite ceiling 200 feet
obscuration, visibility 3/4 mile, fog, temperature
and dew point missing, wind 2209 % knots, altimeterx

setting 29.97 inches.

0901, Special, indefinite ceiling 100 feet obscuration,
visibility 1/& mile, fog, rempexature and dew point
missing, wind 210° 8 knots, altimeter setting 29.98

inches.

0920, Special, partial obhscuration, 200 feet scatiered,

visibility 1 mile, ground fog, temperature and dew
point mizssing, wind 2109 5 knots, altimetex setting

29.99 inches, 5/10 of the sky obscured by ground
fOoge

New laven

0907, Special, partial obscuration, visibility
1 3/4% wiles, fog, wind 2009 5 knots, altimeter setting

29,97 inches, #/10 of the gky obscured by fog.

50, Record special, partial obscuration, visibility
1 375 miles, fog, temperature 700 P,, dew point 58° F.,
wind 21009 5 knots, altimetex setting 29.97 inches,
aircraft mishap, FIBI (observation recorded but not

transmitted via teletype). pespite the remark of
FIBI the observation was called to the Bradley Flight

service Station and transmitted via teletypes.
Thexe were no published pilot weathex yeports available

pertinent tO the time and place of the accident. The
National Weather gervice did not issue terminal forecasts
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The aviation area forecast for eastern Pennsylvania,
goutheasgtern New York, Copnnecticut, New Jexsey and coastal
waters, as issued by the PForecast Office at New York City at
0240 and valid from 0300 to 1500, was in part as follows:

Synopsias North-south warm front akong lice from
upper Hudson Valley southward to New York city coastal
watery moving eastward 15-2¢ knots to beyond area by
0900, followed by warm, woist, socuthwesterly flow,

Flight precautions are recoumended for thundex-
gtorms coastal southeastexrn New York, New dJerxsey,
southezn Connecticut, coastal waters and for developing
poor vieibilities inland sections and for local low
ceilings, poor visibilitics immediate coastal sectlons
New Jereey, southern Connecticut, coastal southeastern
New York. '

Clouds and weather: Coastal southeastern New York,
New Jexsey, southern Connecticut, coastal watexs 3,000~
5,000 feet scattered variable to broken, tops 6,000
feet, 8,000-12,000 feet broken variable to ovexcast,
tops 14,000 to 20,000 feet broken variable to overcast,
scattered thunderstorms, with cumulonimbus +tops to
40,000 feet, conditions local ceiling 1,500 feet
overcast, visibility 2 miles, thunderstorms, moderate
rain showers, visibility local 4-6 miles, haze, smoke
inland sections, except local immediate coastal sections
southeastern New York, southern Cosnnecticut ceiling 100~
500 feet obscuration, visibility 1r/4-1 mile, fog. By
9500 conditione over inland sections becoming 8,000~
12,000 feet scantered vayxiable o broken 20,000 feet
broken, visibility 3-6 miies, haze, .moke, local
visibility 1/2~2 miles, ground fog, with little change
imwediate coastal sections, By 0900-15,000 feet
scattered, 25,000 feet thin broken, wisibility 4-6
miles, haze to 7 miles.

1.8 Alde_to Havigaticn

The fAweed~New Haven Airport ia served by a VOR which lo
located near the center of the airport, The VOR facility
was functioning at the time of the accident. The approach
area to Runway 2 was equipped with visual approach slope
indicator (VASI) lights as well as runway end identifiex




lights {REIXL) . The airport was not equipped wilth an
instrument londing system (ILS) at the time of the accident.

The Joeppesen Appreach Chart, 13-1, dated April 2, 1971,
for the Tweed~New Haven Aixport Runway 2 VOR Approach, in
ef fect on the date of the accident specifies that the fipal
approach £ix is8 the Pond Point Intersection. This
intersection is defined as the 205° radial of the New Haven
VOR and the 0992 radial of the Bridgepoct VOR and is located
5.7 nautical miiesn southwest of the New Haven VOR. The
procedure provides for a descent from 1,600 feet to awthor-
ized minima aftex passing the Pond Point Intexsecticr o For
a straight~in landing on Runway 2, the minimum descent
altitude im 380 feet with a2 minimum vieibility of 1 mile,
(See Appendix D for the applicable approach chart.)

1.9 communicatjons

Communications betwean the flight and the wvarious
facilities were routine and wre accomplighed without any
difficulties. The bllegheny Alrlinest radio communication
system located at the carriex's systems control facility in
Pittsburgh, Pennsylvania, which is used by dispatchexrs for
ground/alr/ground communications with flights, has a maximum
range of 150 miies. Conseguently, coommunications with
f£lights operating beyond the 15(G-mile radius from Pittsburgh
must be accomplished through Aeronawitical Radio, Ince
(AIRINC), oxr by telephone relays through ground stations
which are located within range of the £liight's position.

Part 121.601 of the Federal Air Regudiations #®iircraft
Dispatchexr intormation to pillot in command: lomestic and
Filag Alr Carriers" statoes:

“{a) The aircrafi dispatcher shall provide the
pilot in command all avallable current reports ox
information on airport conditions and irregular-
ities of navigation facilities that may affect
the safety of the flight; and (b) During a flight
the airc¢raft dispatcher shall provide the pilot
in command any additional available information
of meterological conditions and jixrregularities

of facilities and servicesz that may affect the
safety of the fligat,."




IRt

The dispatchex who was on duty at the time AL 485 was
approaching New Haven testified that he “eould have®
informed the flight of any changes in weather eonditions
“but did not,"% because he did not "think any changes had - A

taken place® and "was not aware of any changes that had s
taken place.® x

1.10 perodrome and.Ground Facilities b\

The Tweed~New llaven Airport is located 3.5 milus
southeast of the city of New Haven, Latitude 619 1g¢ North,
4 4 Longitude 729 53' West. The airport elevation is 14 feet
] above sea level. There are two hard surface runways; Runway
" ‘ 2«20 is 5,60 feet long and 150 feet wide and is equipped
3 ; with high-intensity xunway 1lights. The vaable length of
N Runway 2-20 is 4,771 feet. Runway 14-32 is 4,116 feet long
i : and 150 feet wide. The approach to Runway 2 is over lLong
3 Island Sound and acxoss the northern mshore of the Sound.
% | The final  approach course extends northward for
- \ approximately 5,000 feet over the beach area and the
adjacent community of East Haven. The south end of Runway 2

is approximately 4,000 feel: rorth of the beach area.,

1.1l Flight Recogdeys
The airplane was equipped with a flight data recordaer

(FDR) and a cockpit voice recordex {CVR}» Both units were in
satisfactory condition for data retrieval. '

¥light, mta Recorder

The flight data recorder was a UChn {Sundstyand)
Model Fa~542, Serial No. 1602,

Readout of the last 5 ninutes of the flight record
was accomplished. A readovt was also made covering the
£light 30 seconds prior to descent from cruise altitude
and ending with landing at Groton. The total *ime read
out was 75 minutes. An altimeter asotting of 29.%6 .
inches was used to convert pressure altitudes +to mean '
sea lavel altitudes,

The recordex was overhauled by Allegheny Airiines on
March 11, 1971, and was dinstalled in  N5832 at
Washington, D, C., on March 2, 1971, At the time of
the accldent, the recorder Nad accumulated 495 hougs




gince installation, The foil recording medium removed
Erom the recorder folloiwing the accldent contained
recorded data for all flight operatlons conducted daring
this porxdoed of «ine. A portion of £oll modium
containing the calibration record made at overhaul was
submitted by the opexator, and this record was measured
on the same egquipment as that used (Lor the accident
readout.

Measurements were made at variouws reference points on
all parameter and binary traces in an area of the fiight
vecorder foll where the alrcraft was on the ground at
Groton. These measurements disclosed that the indicated
airspeed, magnetic heading and wertical acceleration
rarameters were being recorded consistent with the
carvent calibration record: however, the pressure
altitude parameter vas recording outside the calibration
on the high side. The followlng altitude measurement
was based on the altimeter setting of 29.96 inches:

Irumbull Alrport..Groton, connecticut

Measured Elevation (based on current

calibration) 207 feet m.s.l.

Published airport Elevation AD. feet MaSsle
Difference +197 feet

fecorder Acgcuracy Tolerance in This Range t1l00 feet

This difference of 197 feet, applied to the current
calibration recoxd, corresponded to a dimensional shift
of 40,008 inch in the altitude recording stylus refer~
ernce position.

The following altitude data were measured on the the
first: recorded flight folliowing recorder installation.
This was ldentified from the Trip/Date~Reference binary
trace as Flight 691, March 25, 1971, originating at
Wasnington National Alxport, Washington, D. C., and
terminating at Toronto Internatinsnal aAirpoit, Toronto,
Canada, with en route stops at Philadelphia and Erie,
Pennsylvania. The measured elevation in each case was
based on the current calibrition, and tue recorder accu«
racy tolerance is 1100 feet.




A difference of +19 fe¢et between the published
alrport elevation and measured elevation was found for
the Philadelphia zegment, while a difference of +16 feet
between published and measured elevations was iound at
the fxie, Pennsylvania, and Toronto, Canada, stops.

The «0,008-inch dimensional shift noted in altivude
measurement on the ground at Trumbull Alrport was
reviewed with the recorder manufacturex. This shift had
no «ffect on the noxmal operation of the recording
stylus, but resulted in a shift of the entire range of
the stylus by this dirmsnsion. New altitude calikration
curves were prepared by adding 0.008 inch to each
caiibration point measured on the original calibration
foll,

The data graph covering the final phase of the approach
toc New Haven showed a steady descent rate of approximately
500 feet per minute during the last minute of the fiight,
starting at: 500 reet m.s.l. and terminating at 25 feet
MeBasle Tiw graph alirspeed indications fox this same period
averaged approximately 110 knots Indicated air sSpeed (IAS)
with a maximum of 118 kinots and a minimum of 102 kriots. The
airspeed on the data grapb remained at a steady 106 Znovd
JA8 for the last 5 seconds prior to recording termination.
The f£inal boading trace is approximately 0.09. Vertical

acceleration indicators were steady during the 1last minute
of flight; however, the final ®g@" excursion appeared
approximately 1 second prior to recording termination and
showed an abrupt increase from +lg to +2.4g's.

cockpit. Yolee Recordex

- The cockpit voice recorder which was inscalled aboard
N533Z a* the time of the accident was a United hata <Control
Model V-557, Serial No. 2029.

The  recording unit was essentially uniamaged. A
transciiption of the pertinent portions of the rerarding was
made at the National Transportation Safety PBoard laboratory
in wWashington, D. C. This transcription ig contained in
Appendix B +o this report.,




1.12 Hzeckage

the airplane first struck three adjoining dwellings
which were Located 4,890 feet from the displaced threshold
of Runwey 2, 510 feet to the xight of the extended
centerline of that runway and 880 feet to the right of the
2059 radial of the New Haven VOR.

The fuselage came to rest 270 feet north of the point of
initial impact. (tee BAppendix P for detailed wreckage
location as related to point of impact.) The landing gear
wad in the extended position and the wing £lags had been
aextended to W09, ' '

The forward section of the fuselage, comprlsing the
cockplt area, was broken open and sustained nassive damage
due %o the impact. The remainder of the fuselage, with the
exception of a circumferential fracture and separation at
fuselage station 790, remained in one saction and sustalned
near total destruction by fire,

Extensive fire damage precluded detewmination as to
which emergency exits were opened by surviving passengers.
mhe remains of the rear service door disclosed +hat this
door was unopened. The lower latch hooks which secured thisg
door were engaged.

Exanination of the remains of the aircraft's control
systein which were - ontained in the separated outboaxrd
gections of the left and right wings, as well as the
empennage section, disclosed no evidence of a contirol systen
failure. The rudder and elevator control locks were in  the

disengaged position.

The engine nacelles, «ngines and both propellezs and
their reduction gear assemilies were wseparated from the
aircraft structure at impact.

Laboratory examination of propellers and tocgueneter
instrumentation disclosed approximate power gettings of
1,600 horsepower on both engines at impact, There were no
preimpact malfunctions or failures within the pownrplants Ox
assoclated systems.

gsevere fire damage to the aircraft and to the majority
of the aircraft's system componentg precluded accuraca
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determination of system parametexs at the time of impact,
Howevey, there were no malfunctions of the recovered
electrical, hydraulic, alyr-conditioning/pressucization, Lire
extinguishing, communications ox fiilght system components.
The fire extinguishing system had not heen used, Particular
emphasis was placed upon  the  Tel2OVery, posaible
reconstruction, and functional testing of parits nnd
cotiponents  comprising the airvcraft's  altimetryy  and
ansociated static systems., Both altimeters wexe regoversd.
The captain's altimeter barometric setting was 29,84 inches
of mercury. The adjusting knob had been separvated at
jmpact. The first officerrs altimeter barometric setting

wags 29.9¢ inches of wercury; the adjusting knob had been

bent.

Both the captaints and First officer!s altimeterx [iltex
screens at the static connector ware partially cbstructad by
a black substance which was identified as an antiselze
compound wused for the lubrication of threaded aluminvun alloy
parts.

1.23 PFElge

Thexe was no in~flight fire. Ignition of spilled fue)
occurred simultaneously with the airplane?s initial c¢ontact
with the buildings and powerlines and congequent frscture
of wing struacture which contained fusl.

The fuel spillage and the flame propagation continuvesd at.
an accelerated rate after final impact. Sac.ndary
explosions occurred shortly after final lmpact. Fire damage
and near total destruction of the cabin interior ovcurred
within several minintes after final impact.

Two fire fighting wnlts arrived at the craph site
approximately £ive minutes after the accident occurred,
However, upon arriving in the vicinity of +he crash site,
the firefighters did not see the burning »irplane
jmmediately and directed their efforts to the burning
baildings. subsequently, the firemen noticed the burning
airplane, at which time they diverted their efforts to it.

L.14  gurvival Bepqcts

This acoident was survivabla. With the exception of the
cockpit area, the fuselage structure reéwmained sufficlently

i o i




intact 40 preclude the infiiction of traumatic injuries to
the ovcupants, One of the <two  surviving passengers
axperionced some difficuliy in releaning his seat belt after
the impact. He observed that the cabin was dark and that it
wag  siroky at  the reax, Be  had, howaver, thoroughly
familiavized himself with the emergensy oxit  confignreation
of the alrplane while en rout: firom New London to New Havéen.
Ater opening the right forwacd overwling exit, he was unable
to leave the airplane by this exit becauge of flawmes
enterinyg the cabin thrgh this opening. His face and hands
were burned. He leaped back and went +ov the exit window
directly across the oabin, found the exit was open, and left
the cabin through 4. %he surviving female passenger 8aw
the other passengey leavs through this exit and quickly
followed him. Both passengers proceeded through an arvea of
five ontuide of the alrplene and into a water-filled ditch
which was located near the airplane wrackage.

when the fire was extinguished, 15 of the 27
nonsurviving passengers were near the rear service doox,
The othars were found near the center and forward cabin
poctiong. Toxicologicsl studies are available foxr 26 of the
27 pussengers, Autopsy and toxicological studies showed
that all had died of chemical asphyxiation and thermal
injury or a combination of both, {See pppendix G for
location and toxicological findings of fatalitiesn.) The
stewardess who was stationed near the rear door also dled of
chemical asphyxiavion ond, in addition, had saffered
fractures of the upper posterior rib, fracture of the left
clavicle and fracture of the third thoracic wvexrtebra., The
opexation and opening of the rear service deoox by other than
tralned personnel reqguixes an ability to see and adhere to
the: instructions which are sWfixed neaxr the dooxr handle,
The Lower portion of the rear exit door was fouand in the
iatched (closed) position. Fecause of extensive fire damajge
to the remaining emeérgency axits, a determination onuld not
be made regaxding which other emergency exits cowld hive
been opened by surviving passengers.

The «capacity of the Allison  Convair 07440
configuration used by Allegheny Airlines is 50 pussengexrs.
Fart 121.39%(¢a) (2) of the Federal Awviation Ragulations
yequired two {iight attendants *For alirplanes having a
seating capurcity of wmoxre ¢than 44 but less <than 100
passengers . . » " However, Part 121.39)(b) of the Fedaral
Aviation Regulations, effectivie 22 April 1969, stateds




"Upon application by the certificate holder, the
Administrator may approve the use Of an alrplane in a
narticular operation with less than the number of flight
attendants reguired by pavaggaph {(aj) of this section, if
the caertificate holder shows that, based on the
following safety and emergency procedures and funcetlons
established undew 121.397% for the particular type of
airplane and operations c¢an be adeguately pexformed by
fewer f£light attendants:

(L} Kind of operation

{(2) The number of passenger seais.

(3) The number of compartments,
(%) The number of emexrgency exits,
(5) Emergency acudpment.

{8} The presance of other tyained filight crew=
members, not on £light deck duty, whose
gervices may be used in emergencies.

Howaver, no certificate bholder may take off an
airplane with few flight attendants than the number used
in conducting the emergency evacuation demonstration
regquired by 111.291 of this chapter.®

Under the provisions of these regulations and as the
result i a petition by the Alr Transport 2Aassociation of
America {ATA), Allegheny airxrlines, as well am seven other
air carriers, wag first granted exemption No. 1108 on
roxril 16,1970, allowing operation “with one f£lilight attendant
vhen Jless than S1 passengers are carried."™ Exemption No.
1108 was to have expired on December 3%, 1970; however, it
was extended twice and was in effect as exemption No. 1108B,
to expire on Januvarxy 31, 1972, "unless soon2r superseded or
rescinded. "

Curreéent. regulations in this wrea are prudicated upon a
complete evacuation of the airplane in 90 seconds,

Several witnesses stated that, when they first arviveil
at the accident site, they heard voices of people inside the
alrcrafl and that saveral violent explosions occurred
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shortly after impact., The female surviwing passenger also
recalled meeing seven or eight persons up aud moving about
the cabin and hearing tha sound of a male volce calling,
wryy 0 get to the back.t®

The first officer was rescued from a position on the
ground approximately twenty feet in £ront of the nuose
section of the burning fuselage. He had sustained massive
burn injuries and serious injuxies to both legs. The
injuries were so critical that amputation of both legs was
required latex,

The captain was observed in his ieet in the nose section
of the burning fuselage and could not be reached by
rescuers. The captaints pulmonary tree, unlike that of the
passengers, the first officerts, and the stewardesst, showed
no carbon depcosit. The captain, however, did have severe
burn injuries, a skull fracture, and rib and collarbone
fractures,

The medical recordzs of both pilots reflected no
conditions which might have affected their ability to
operate the airplane in & normal mannex. Post moxtent
examination of the ceptain disclosed no Jdiscase or oOthex
conditions which <couuld be related to accldent causation.
The toxicological studies on the captain were negative.

1.15 Tects and Research
Altimeter Filtex chsthructlon Tests

gevearal tests were conduncted to determine the effect of
partially obstructed filtexs upon the operation of the
altimeters. The altimeter cases from N5832 wexre used in
these tests. Hew altimeter mechanisms were installed in the
cagses, and the effect of the obstruction of the filters was
observed by simulating climbs and descents of 500, 1,000 and
2,000 feet per minute, through altitudes of 1,000 and 4,000
feet, Ten-foot lengths of static lines to each altimetexr
were used to simulate the aircraft static line system. Both
aitimeters c¢losely followed the standard altimeter when the
tests were condmncted. A maximum lag of 20 feet was ol .arved
in one of the altimeters. The lag was always in a clockwise
direction on the instruwment &nd was defined ns scale exror.




Lubricant Heat Tasnts

Tests were conducted to determine the temperatures at
which the thread Lubricant which was u3ed on the static line
fittings wonld flow and spread to adjacent areas.

An  altimeter came was flttad with a connector on which
an excesaive amount of the antiseize® thread lubricant was
placed. ‘The assembled unit was placed in an oven and heated
at 150 F. for 1 hour. Tie lubricant d%d not flow or
spread. A second test was conducted in which the unit was
heated for 1 hour at 2000 ¥« and, no flow or fpreading of
lubricant was noted.

When the temperature was increased to 250° P, for one
hour, the lubricant flowed sond coverad the filter screen in
the static port of the altimeter Case.

1.16 Other Pexiinent Information
(3) PBiloi: Flight Pay Provizions

The contractual agreement between Allegheny Alrlines
and the aAir Line Pilots Association (ALPA), which represents
the Allegheny airlines pilots, primarily deals with salaxy
structure and working conditions. Cne of the contractual
items related to the pilots! earning capacity provides for a
bonuz pay plan if actual point~to-point f£light time is
reduced from the time published ia the flight schedules:
i.¢., 3f the vublished, schaduled £light time from Point A
to Poinz B is one howr and the flight is flown from Point A
to Point B in 50 minvtes, the following effect upon the
pdlot's pay computation cakes places;

l. Pilot is pald for the full one hour scheduled
flight time,

2, His officlal flight time log will reflect 50
minutes £light time.

3. Pilou's maximum allowable £light time of 86
hounns pex month is computed anly upon the
offical flight time log.

The ten minutes sawed and othar cumilative
savings accrued may be applied to flight
time shortmges at the end of the month




make up a full allowable flight time of 86
hours,

5. If the flight pay for one month, after addition

‘ of the bonus time, should exceed 86 hours, the
gavings are placed in a “Bank® for pay purposes
at a later date. Illness, termination orx re-
tirement may cause full payment of accumulated
savings. The maximum that can be so accumulated
is approximately 50 percent of the pilot's
previous month’s pay.

. contractuwal arrangements of other carriers with the Air
Line Pilots Agsociation contain similar provisions providing
for varying degrees of incentive pay for malantalning ox
flying ahead of published schedules. ‘

' | (b) Human Factors Bepe;if Rertainipg to Fligbtcrew

Captain Eastridge's piloting perfcrmance was contirually
rated "satisfactory® by his check pilots and other flight
personnel who had flown with him. He had no history of
physical or emotional illness.

o 3 Allegheny Aixlines has no medical facilities which are
g capable of monitoring the physical condition of its flight
Sy ewmembeys, completion of the required FAA physical
v examination iy acceptable proof to the carrlier that the
k% pilot is physically fit to operate the aircraft. Under
‘4 present FAA policy, a physician hired by an ajrline cannot
- conduct medical certification tests, and there is no
requirement that air carriers maintain continuing medical
records of flight crewmembers.

Allegheny Airlines requires that prior to the orxigina-
tion of each flight the captain in command must certify that
he is fit in terms of preparation for the flight and in
texms of his physical fitness to conduct that f£light.

The first officer of Flight 485 stated that Captain
Eastridge's mannerisms appeared pexfectly *normal® during
and prior to the approach to New Haven.

He also stated that Captain Eastridge was an excellent
pilot, that he was able ‘o get along well with Captain
Eastridge, and that he liked flying with him,



The first officer also stated in part that "Lot of the
guys didn*t like to fly with him on account of his strict,
in other words, that when you get ip there with him, well
you! ge supposed to do your job or youtre going to heax about
it. « « « He just didn’t bave much tact, in other words, he
was ve.y strict and f£irm about things like that. He was
that type of feilow. In cther worda, he was the commandex
of that airplane and you knew it, I'1ll put it that way.
He'd let you know 1t."

Aliegheny hirlines' procedures relating to the respon-
sibilities of a first officer state: "The first cfficer is
designated as second in command, is directly responsible to
the captain, and would assume command if the captain should
become incapacii:ated. . . %

These procedures further state that:

wall crewmembers must realize that the captain 1is in
complete command of the airplane and his coxders are to
be obeyed, even though they may be at variance with
written instructions. Any potential o7 actual emergency
situation should be immediately called to his attention.
Tf the Ffirst officer is actually manigpulating the
controls at this time, the captain shall assume complete
command. only he shall initiate suach  emergency
procedures as engine shutdown, engine extinguisher
discharge, aborted takeoff, rejected landing, go around,
etc. (I¥ the captain must be absent from <the cockpit,
the first officer io in command and must make the
necessary decisions.)}"

First Officer Walkex, in response to a direct question,
that at any time during the approach after passing ninimam
descent altitude did he consider taking over control of the
airplane, the first officer replied that ", . . There was a
thought in my mind. . ., It's better one man £lying the
airplane in perfect control, than than two men fighting overx
jt. + « « Had he been incapacitated in any manner, I mean,
T would have, because that is the only time that I can take
an airplane away from a captain.®
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2. ANALYSIS AND CONCLUSIONS

2.1 BAnalysis

The investigation disclosed that there were no
malfunctiong of the airplane’'s systems, powerplants or
airframe. A nominal altimeter error, due to accumalation of
system tolerances, may have been preient; howewer, such an
error was not of a magnitude to Le considered a causal or
contributory factor +to the initiation of +the accident
sequence, 'The f£irst officer, in response +o guestions
regarding “cross-checking% of altimeters during or priox to
the approach to New Haven stated that he 1recalled no
differences bhetween the captain's and his altimeters.

The  airplene  wag  oquipped for the bype of  flight
operation in which it was engaged at the +time of the
accident. The captain and first officer were qualified for
the fiight. |

The cause of this accident lies in the arxea of £flight
operation; specifically, the judgerent and decisionmaking
capability of the captain and his interaction with the first
of ficer.

In retrospect, the thrae missed approaches at the
Trumbull Airport at Groton, each one of which was associated
with a delibexate deecent below the specified minimum
descent altitude, musit be considered in the overall analysis
of causal factors, oOne of the first items so considered was
the captaints contact with the pPittsburgh dispatcher prior
to departing Washington, D.C. The purpose of this contact
wag to obtaln an amended release for the flight to proceed
from Washington, L. C., through Groton and New Haven to
Philadelphia, Pennsyivania. This amended release eliminated
the refueling of the aircraft which was usually 3accomplished
at Groton. In view of the below-minima weather conditions
existing at Groton, the captain’s request to amend the
flight's rxelease was a reasonable and practical one, for he
had considered the possibility of overflying the Groton or
New Haven airports. The fuel tanks were topped-off at
Washington to grovide additional fuel which would allow him
to hold for a short period of time should weather conditions
at either of these intermediate stops fail to improve by
arrival time.

In analyzing the decision made by the captain, it is
reasonable to assume that fuel requirements were of primary




concern to him and occupied much of his attention thrcoughcut
the flight. The evidence would seem +o0 c¢orrochorate this
assumpi:ion. When the £licht left the gate at Washington, D,
Cep A clearance was received to taxi to Runway 15, the
active runway. Time would have been saved if Runway 3 conld
have been utilized us it is closer to the company gate and
more nearly alignaed with the routing to ke flown after
takeoff. The crew requested the use of Runway 3. This
request was approved., Several minutes afcer take ff, the
Departure controller cleared the flight t0 execute a 360¢
turn. The captain promptly elected %o cuncel his IFR
clearance rathexr than wake that turn, He Jlater refused
ATC's offer to retain the IFR clearance, even though the
turn was no longer required. The captain obkviously was
aware that 1f he nvaresded VPR via the mont Adroct convne
additional tiwe could bave boeen saved, Yvidence indicauces
that this was his plan. Scheduled f£light time for the
flight from Washington to Grotcn was 1 houx and 15 minutes.
On this particulaxr ¢txip, the flight was ¢warxhead Trumbull
Alrport 59 minutes after departing from Washington, D. C.
Had the weather conditions at Groton been suitable for a
landing, the flight would have arrived approximately 10
minutes ahead of schedule.

Analyzing the speclific circumstances surrounding the
initial phase of AL 485's flight to Groton (overhead of the
VOR), two facts were evident that seem to set the stage for
the events that {ollowved.

The captain's decision to amend the flight's relcase was
motivated apparently by his advance planniag and
consideration of operational requirements for  this
particular flight. 2As a result, he established a firm plan
as to how the flight should be conducted. He would £fly tha
alrcraft, and en route flight operations would be conducted
in the 1least time possible in order to have more fual
available upon arrival at his destination in case holding
became2 necessary.

0f sigaificance is the fact <that <Captain EFastridge
carried out the first portion of the f£flight exactly as
planned. Upon arxival at Groton, the flight was ahead of
gschedule as far as time and funl were concerned,
Congseguently, the crew was able ¢0 old over Groton for a
period of time without the need for operational
considerations or decisions.
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The first approach to aGroton w2s started about 30
minutes afterxr arrival over the Groton VOR, At that point
tha £flight was 2¢ minutes behind scheduie, and upproximately
one thirxd of the available holding fuel had been consumed.
The approach to the alrport was commenced with a veported
indlefinite ceiling of 2040 feet, sky obscured and 1 mile
visibility. The crew had observed the fog's location over
the aixport and had seen +the ground at theiy posiiion
northeast of the airport., After holding for 30 minutes and
obaerving the fog lying xright ovexr the airport, the captain
was aware that upon arrival at the 51¢-foot MDA the runway
would not be visible to him. If he was, in fact, golng to
land, it would be necessary to get the aircraft down tn 200
fest m.8.1l. within a mile of the ruaway in order to effeci
the landing. The captain was acquainted thoroughly with the
avera and e lowel ocostrucbionds.  Thinking abead about  Tuael
requirements and down-llue schedaled operataons, the captain
attempted ¢to get his airplane onto the ground. He decided
to descend to about 200 feet, caliculating that sufficient
visibility would be available to permit a safe landing.
Although such a procedure was not authorized, the c¢aptain
believed that he could conduct the approach safely.

The first attempt to lapd was aborted and a missed
approach procedure was execvted. “The captain 4id not
acquire sufficlent forward wvisibillty to effect a landing,
L second attempt to land, following the same <type of
approach, was unsuccessful for the same xveason. The facts
developed by the lnvestigation showed that during the second
approach the visibility had dropped to three~fonrths of a
mile, but the crew was mnot advised of this change in
visibility. Purthermore, when the £light executed ita thirxd
unsuccessful approach +to the ajirport, the ceiling had
dropped +o an indefinite 100-foot ceiling and wvisibility to
ona~fourth of a mile, hut again the crew of AL 485 had not
been advised of this change and still believed the
visibility to have beon 1 mile. '

It appears that on the +third attempt to land, the
captain became increasingly concerned ovexr operational
considexrations such as his inability +to effect a landing
undex the existing conditionsz, both as observed and
reported. His aqgressiveness and determination weare more
proanounced on the third apprcach, as evidenced by the fact
that he flew the airplane dour to an altitude of about 125
feet, but was still unable %o align the airplane with the




runway for a landing. Ancther nissed-approach was ezecuted,
The flight then cixcled tha airport for another 10 minutes
before the fog cleared suificiently to permit a contact
approach. Thin landing was thea accomplished 1 hour and 8
- minutes after the flight's initial arrival over the airport.

Based upon the crew conversation, as recorded on the CVR
tape, it was avident that the captain made some calculations
about fuel required to continue on to Philadelphia after
being asked by the station agent wvie radio if they wanted to
raefuel. The captain said to the first officer "Twenty one
hundred, £ifty one hundred, nine hundred, we got enough if
wae don’t run into any deiays.®

It is believed that those figures which were quoted
referxred to 2,100 pounds reserve fuel reguired; 5,100
represented the 2,100 pounds plus 3,000 pounds that would
reflect 1 hour's fuel en route to Philadelphia (through New
Haven), and the %00 filgure represented tha tnel reguired +o
proveced Lo an  alternate. Thease Ligares totaled 6,000
pounds and represented rough calculations of minimum fuel
required. The captain then advised the @station operations
agent %, . . we'll have enough fuel® and subsequently told
one of the agents that fuel on boaxd was 6,000 pounds.
Although the captain stated he had 6,000 peunds of fuel, it
was ocalculated tlat actual fuel un board the aircraft was
5,769 poundu maximum. The captain was aware also that if he
reportad anything less than 6,000 pounds, Allegheny Systems
control might request that the aircraft be refueled, and the
flight would be delayed further.

Although the shortage of fuel was small, and in fact of
no specific or critical operational significance insofar as
fuel adeguacy to New Haven was concernad, there ir a
distinct possibility that the captain's cperational decision
to continve with & kuown ahortage influenced his flight
planning and the conduct of subsequent £light operationss.

When +the flight left Groton, the captain was awars of
the fact that the aircraft was several hundred pounds of
fuel short of what he considered *legal® requirements. The
reported weather at New Haven was of no great concern to
him, but in all probability "fuelt and “time% were occupying
mach of his attention. If the flight encountered no ATC
delays at New Haven; could make a right turn at: Pond Pointg
and land straight-in on Runway 2; several minutaes of “imaM
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could be saved and, in additlon, several hundred pounds of
fuel aould be Baved. If 200 8 of fuel could be saved,
actual fuel on board + irord At New Haven would be very
close to legal, for the next leg to Philadephia,
Insofar as the conduct of the approach was concerned, it ias
believed the captain used the same basic rationale that was
applicable to the Grot.on approaches, Farthermore, ir view
O the terxain, the New Haven approarh would be congidered
less difficult by the captain than the Groton approach.

The fac'.s developed by the investigation ghowed i:hat the
captain elected to lang On Runway 2 with a § knot tailwind
component. Such action was contrary to Company regulations
which prohibiteq any downwind landings at New Haven. The
captain was aware of the tailwind component, as evidenced by
the CVR transcipt and it myet be assumed that ha was aware
of the company directive, Therefore, it was reasonable +o
believe he had some compelliog reason For selacting Bunway 2
Yather than gircle to land ¢n Ranway 20, In the final
analysis, that reason could have been the desire to save
fuel so that ratueling at New Haven would not be nacessary,

As determined from available Operational data apd the
first officerty tastimony, the vaptain's actions were
deliberate and planned, :
duties 4in accordance
to the bhest of ale ability,

In reviewinyg the text of the first officerts
conversation with the captain after the £light descendel
below MDA, it was cbvious that he attempted in several ways
to dlert the captain to vhe groving danger created by the
contiinued deswent,

Consideration wasg given to the possibility that an error
in the airplanets altimeter system or a2 diffexence between
the ocaptain's apg the first officerts altimeters caused the
captain to disregard the first officer'e advigories and
degscend to an altitude neay 2ero,

The FDR readout showed that the altitude trace indicated
3,900, 1,200 and 1,550 fect MeSals while the £light: wag
assigned te and should have been flying at altitudes of
e0G00, 2,000 andg 1,500 feet Me8, )., respaciively., $ince the
FOR records the same indications as the first offigerty
altimeter, one could conceivably 8uspect that a slight




differencve did 4in fact exist betwsen the altitude
indications as seen by the captain and the tirst offiosr,
and that the captain was leveling off at altitudes as he saw
+them on his altimetrer. If such were the case, the final 3
to 4 seconds of the fitight could have been ut approximately
100 feet m.s.1 indication on the captain's altimetex.

flad tangibie evidence been found +to support such a
suspioion, 4t could ##ill im no way justify the descent o
an altitude moxe than 400 feet below authorized MDA, it
would  morely lesgen the degree of  irresponsibility
asgooiated with an otherwise dangerous act. However, even
this poewibility could not be gtrongly supported by the
evidence to the effect that there was no dignificant
difference between the captain's and <the firxe: officex's
altimeter indications or that there was a gross erxor within
the indicating system, The airplane's saintenence history,
the rosults of +egts and oxaminations of the remains of the
airplane's altimetry system and, nost prominently, the
testimony of the first officer supports the latter
conclusions.

Another factor considered by the Board in its attempts
to determine the answer to the obwicus but moaot difficult
gquestion, "wWhy the continued descent despite the first
of ficerts vepeated warnings," is the oonclusive evidence
that both pilots had acquired visual contact with the water
directly below them. This contact could have distracted
the captain to the point that he failed to note the
continued sink rate of the aivplane. '

considerahle testimony was developed during the public
hearing and during the interviews with the first officerx.
Mach of this testimony was oriented toward the fundamental
gquestion: "why did the first officer not take more positive
action or possibly take over control of the airplane vhen an
extremely low and dangerous altitude was reached?®

As previously stated, the action of the fivst officer
did rnot comply fully with prescribed procedures insofar as
the terminology he used for "callouit of decision height in
1ieu of MDA was concerned. The captain and the first
officer had apparently develcoped a high degree of mutual
trust and respect for each other., The captain had achieved
the guccess he had through his abllity +o meet schedules
even under adwverse conditions. The captain could also be
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classified as an authoritarian whe enjoyad absolute command .,
By contrast, the first officer appeared o be the quiet,
submissive type, not one who would cuestion a supsrlor or
hig authority. o |

WEF LT A L a1

These personality profiles, combined with  the apparent
friendly relationship that existed hetwaen the captain and
the first cfficer, would be conducive to & situstion whexein
the fivst officer would not challenge the judgment of the
captain underx virtually any opsrationa) circamstances.

A company check pilot testifizd that, keeping in mind
that he was in fact s check pilot, if riding as a copilot,
and the captain descended to an altitude 200 fea: below the
minimam descent altitude, he would tell him that he  "wan
raking command of the alrcrafi.® :

In contrast +to thie testimony, a junior fixst officex
vestliied that he would not necessarily take over control of
an ajrplane under a sinmliax situation unless the pllot was
incapacitated; however, ®Everyone has a strong sense of
survival,® that he was never in a sitvation 1like this and
would have to be placed into a similay situation to make
this judgment. ‘ :

eimilarly the first officer of Allegheny Flight 485
jndicated that he had thoughts of taking over contiol but
felt it was better to have one person in full control of the
airplane than to have two persons fighting over it. The
gafety Board fully appreciates the most diff icult dileruma of
the first officer in this case and recognizes the
possibility of grave doonsequences in questioning the
captain's comnand authority under a situation as developed
in the case of AL 485,

The Safety Roard 1is concerned with the apparent
delegation of authority fox operational control to the
P4 jot-in-Comsand without a concomitant system to assess the
effectiveness of how that authority is exexrised in view of
the air carvier operatorts duty to perform the operation
with the hLighest of safety.

inherent with delegation is a xesponsibility to assuie
that the delegation 1is effectively fulfilled. In thie
jngtance ‘the Captaints deviation f£from the regulations
governing the operation and the aiy carrierts operating
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certificate was one that the operator could not coutmoilat
that moment., ,

‘The comecept: ©of command authoxrity and its inviolate
nature, except in the case of incapacitation, has becone a a
tenet without exception, This has resulted in secund-in-
command pllots rescting differxently in wircumstances where
they should perhaps ke more affirmative, Rather than
submitting passively to this concept, second-in-rommand
pilots should be encouraged undexr certain circumstsnces to
agsume a duty and responsibility to affirmatively advige the
pllot-in-command that the flight is being conducted in a
careless or dangerous manner. Such affirmative advice could
very well regult in the pilot-in command’s reassessing his
procedures., ‘ '

The regulacicns pxescribe that the pilot~-in-command,
during flighe <ime, 4ig in command of the aircraft :nd is
responsible tor the safoly of the passengels, Creumenbers,
cargo and airplane. In this regard, he has full control and
authority in the operation of the ajireraft. | ' _

The  second-in-command is an integral part of the
opérational control system in-flight, 2 failwsafe factor,
and as such hag a share of the duty and respunsiblity to
assure that the fligh*t is operated safuiy. Therefore, the
gecond-in~command should not passively condone an operation
of the ajircraft which in his opinion is dangerous, or which
wight compromise aatatz. Re should affirmatively advise the
captain whenevexr in his judgment smafety of the flight is a
jeopardy. 4

The operation of an alrcraft consistently and substan-
tially below authorized minimums i3 an unsafe and dangerous
procedure. In such a case, the second-in-command should
have a duty and 1responsibility +to advise the pilot-in-
command that safety 1s beldng Jeopardized and a missed
approach should be immediately executed. The Board
recognized that there is a dearth of guidelines regarding
the clrcumstances and maaner in which a flight crewmember
should take affirmative action, wvhick in turn leads to
uncertainly in his mind when zn actual dangerous situtation.
For this wvexry reason, and in light of the clrcumstances of
this accident, the Board believes that management and
pilots® organizations should reexamineé the relationship
between the captain and f£flight orewmembers with a view




towsrd enunclzating the reuponsibilities in clrcumstances
where the alrexaft 1a‘baing‘op¢rutad unsafely. : -

- The ponrd believes that it 48 incumbent URON the alx
gakrierts panagerant €O davise and carxxy out a gysiem that
would enable it to continually auseus the pilo&winu@ummana*s
pxformance in exr.cuting the carrierts operaticnal control
rosponsibilicy dhich it muet xely, to a great extent, upcn
the pilot-ip-Command fualfill, | |

. ghe Safety Board, in attemptlng +0 analyze fully all
pousible factors which would have jnfluenced the captain's
decinionmaking reviewed the pay provision of £he contract
betwsen  Allegheny airlines and the Alr Lina Pilote
assoiniation. This agremmant\aﬁsentlally rewards a pilct for
opexating a flight ahead (faster) of the publ ished schaduled
timest, 1%t is the opinion of the Boaxrd that such “provisionse
way oot be tha boest interest of safety. It also recoanized
the fack that the po sddent. and profesvlonel phlot  would not
and shbould not be infiuenced by monetaxy rewa,ds at the cost
of compromising safety. gowever, it is most difficult to
rvelate the monetary aspects to the approach into New Haven.

A dense foy layex prevailed over the area at the tlime of
the accident. The fog layer was naged at the surrace with
the +top of the layex at approximately 400 feet m.s.l. Both
the ceilling and visibility were considerably lowexr over the
watere An indefinite ceiling of less than 100 feet existed
over tha water and over the sccident site. The horigontal
visibility in the fog layer wae regtricted to less than 50
feat over the water and 150 to 200 feet over the beach area.
Neither icing conditions nox turbulence was a factor.

The aircraft descended into the top of the dense fog
layay at apprmximately 400 faut m.s.l. The £1ightcrew had
not acguired visual contact with the water prxior to
descending below 100 feet Mo 8edo |

The conversation of the £lightorew made no ment:ion ot
forward or nerizontal visibllity, Approximately 1 second
priox to impact, the £irst officer’'s callout, "Hold it,"
indicated thet he observed the housesg on the beach. This
corroborates the statements of ground witnenses wio reported
150 to 200 feet forward vigibility at the time.

T m——_——



The flighterew 3did not obtain a weather briefing from
the Weather Service Office at washington National Airport or
from the Washington Flight Service sStation. Howéver,
existing weather conditions were discussed during the
:aptain’s conversation with +the dispatcher prior to his
~departure fiom Wiashington, It must Le concluded, tharefore,
that the captain was wel) aware of the meteorological
conditions which prevailed in the area of his operation.,

Company personnel at Groton did not give the crew the
pertinent area forecasts which weve issued at 0840, Thig
deficiency wag not considered a contxibuting factor because
the forecast pertinent to the accident site was not fully
acourata., Westchestexr Approach  Control = advised  the
£lightcrew of the current New Haven weather before they
started the approach to New Haven.

The weather obuerver at  New Haven reportad the sky
condition and prevailing visibility accurately at 0907 but
sheuld have reported the obstruction to vision as ground fog
ingtead of fog. He appavently did not call the 0907 weather
observation to the Windsor Locks Flight Service Station for
transmission on Bervice A teletype, but he did transmit this
information to Westchester Appioach Control, who, in turn,
relayed it to AL 485.

The Bafety Board has clasgsified this accident as
survivable, With the axception of the captain, who
sustained fatal injuries upon impact, everyone aboard this
flight could have survived if rapid egress from the fire
area gad been possible or if flame propagation had been
retorded.

Primarily, the problem of rapid egress is most
prorinent.., The stewardess is called upon and relied upon
for assistance +to the passengers in an emergenty. In this
case, as in sO many other cases, such assigtance may not
have been possible due to a partially incapacitating injury
which was inflicted upon the cabin attendant at impact., It
appears likely that the stewardess was pvhysically unable to
operate the rear service doox. Historically, difficulty has
been experienced in the operstion of this door, @ven under
nonemergency conditions. It is considered unlikely that a
passengex in thie smoke-filled darkress of the rear cabin
could hawe read or foliowed the instructions for opening
this door or could have successfully opened this docr. This
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theory can be supported by a survivor's statement that
tomeone shouted to go to the rear of the alrplane and by the

fact that 15 of the 28 fatalities were found close to the
rear service doox. It would be reasonable to suspect that

one or more of them had tried to open this door but were not
successtul. |

rllegheny Rirlines, as wel)l as other local service
carriere, has been authorized to operate the Convair %580¢
airplane with one cabin attendant; pursuant to exemption No.
11088 aexempting carxriers from compliance with FAR 121,391,
which requires two cabin attendants for this type of
airplane,

Although cabin attandanta' seating arrangements and
restraining dewices presently used might not have prevented
injury t0 a second stewardess, “he Foard believes that the
possibility for a greater number of survivors would have
existed nad a s2cond cabin  attendant Dbeen aboard this
flight. _

Both surviving passengers and eye witnesses described a
series of explosions shortly after impact. Explosions and
attendant flame propagation, as described by witnesses,
would haw# made survival impossible subsequent to these
exi:tosions,

2.2 goprlusiong

(a) Findings
1. The alrplane was certificated and airworthy.
2 The crewmembers were certificated,

3. AL 485 attempted three VOR instrument approaches to
Lue Trumbull Zirport. Each of these aj )roaches was
terminated with a missed approach after the captailn
deliberately descended well below tie minimunm
descent altitude of 510 feet m.s.l.

The £light departed from Groton with 200 to 500
pounds less fuel than the 4,000 pounds reported by
the flightcrew.
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The slight shortage of fuel prompted the captain to
accept: Runway 2 At New Haven «<ven +hough he was
avare of the downwind component and the company's
prohibition againwt making downwind landings at the
Twoed~New Haven Alxport. \

Navigational aids which were used for the
instrament (VOR) approach +to the Tweed-New Haven
Aixrport were functioning normally.

Yhe Tweed-New Haven airxport was not egquipped with
an instrument landing systen.

The first officer, in compliance with required pro-
cedures, called out altitudes, airspeed, and sink
rate to the capterin during the final phase of the
approach.

The captain hoeard and  achnowledged  the Livat
ofificer's altitude callout of passage through
minimum descent altitudes Dbut deliberately
caontinued the descent.

There was no acquisition of forward wvisibility by
the first officer or the captain during the final
phase of the approach until the airplane descended
to an altitude of approximately 25 feet above the
water, and the buildings were sighted by the first
officer,

No conclusive finding can be made relative to the
captain's motivation to descend deliberately to a
dangerously Jow altitude Aduring a nonprecision
approach without acquisition of forward visibilit.

The captaln of Flight (8% was not incapacitated
physically prior to impact.

General weather conditions ware reporied and known
to the orxew of AL 485. Although some details of
meteorological conditions were not reported to
them; this was not a causal factor in the accident .

The probability of survival might have  been
increased substantially if there had boen an
additional cabin attendane aboard this airplane to
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effect expedited egress of passengers fLrom the
cabin or if improved fuel system c¢rash fire
protection systems had been in use to preclude the
rapid propagation of fire upon impact.

(b) Probable Causie

The National Transportation safety Board determines
that +the probable cause of this accident was the captain's
intentional descent below the prescribed minimum Jdescent
altitude under adverse weather conditions without adequate
foxrward visibility or the corew's sighting of the runway
environment. ‘The captain disregarded advisories from his
first officer that minimum descent altitude had been reached
and that the airplane was continuing to descend at a normal
descent rate and airspeed, The Board was unable ¢to
determine what motivated the captain to disregard prescribed
operating procedures and altitude restrictions and finds it
diffienlt to reconcile the antions he exhibited during the
conduct of this flight.

3., BECOMMENDATIONS

2s a result of this investigation the Safety Roard
recommended that the Fcderal Aviation Administration take
the following actionss: |

(a) Initiate action to incowporate in its airworthiness
requirements, a provision for fuel aystem fire
pafety devices which will be effective in the
prevention and control of both in-flight and
postorash fuel system fires and explosions.

(b) It was further recommended that rulemaking action
in this matter specifically apply to future pasi-
senger~carrying atrcraft in the transpoxrt category,
and that consideration be given to an adaptation to
all other passenger-carrying aircraft now in
service. {See Appendix H.)

On November 12, 1971, the acting Administrator of the
Federal Aviation Administration responded +to the xacom-
mendation stating i: part %, . . that protection against the
occurrence of fli¢ and explosion, whatever the ignition
source, would be an important safety improvement® and that
", . . we will develop a course of action regarding rule
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promulgation, both with respect to new transport category

alrcraft

and passenger carrrying aircraft in service.® (S=e

Appendix I.)

The Safety Board further recommends to the Federal
Aviation Administration that:

@)

(b)

(c)

(4)

Federal Aviation Regulation 121.571 be revised to
state that the appropriate crewmember must
physically point out the location of all emergency
exits on each aircraft PRIOR TO EACH TAKEOFF. As a
general rule passengers do not listen to the oral
announcements. This was testified to during the
public hearing relative to this accident. However,
passengers will tend to watch a flight attendunt
who physically points out the area of exits and
will sotain therefore i geneval {dea of  the
location of such exits particularly those nearest
to then.

Chime systems or other audible devices be installed
and used on Convair Models 240, 340, 440 and 58¢
airplanes to allow the flight attendant sufficient
time to be seated before +takeoff and prior to
landing. Additionclly, the chime system should be
sufficiently loud to alert the flight attendant in
the forward part of the aircraft as well as in any
rest room or work areas in the aft part of the
aircraft. Presently, noc formal signal is used to
alert flight attendants,

Some means {either 1lights or 1lighted signs) be
ingtalled and used on the CV-580 forward galley to
allow the flight attendant wvisual reference to the
“No Smoking"™ sign. This would indicate to the
£light attendant the necessity to secure her galley
and return to her assigned seat.

Previously effective Federal Aviation Regulation
121.391, "Flight Attendants," requiring two flight
attendants for more than 44 passengers be rein-
stated without any walvers, exemptions or
deviatimrns (as allowed under Exemption 1198B) . A8
we have previously pointed out in our comments
regarding Notice of Proposed Rule Making 70-3% (sSee
Appendix J), the Board did not recommend a




(e)

(£)

(9)
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pexmanent rule change but rathex that the partial
exemption should be extended for a period of +*ime
during which a program for collection of appro-
priate data can be accomplished. The exemption
allowed certain carriers to operate a b0-passenger
aircraft with one flight attendant for a 4i-
passenger seating capacity and two flight
attendants for a G4~ tc 99-passenger seating
capacity. Flight attendants should Dbe 350
distributed within the cabin of the CV~580 s0 as to
assure safe evacuation of passengers should the
injury or fatality of one flight attendant during
the impact sequence render her partially or fully
incapacitated. As demonstrated in this accident,
two flight attendants, offexing leadership and
assistance from all available window exits and the
main cabin door, would expedite any evacuation.

The instructions for opening the Convair 580 wear
gervice door which are presently affixed to this
door should be subjected to a thorough study and
reevaluation. The present instructions are mis-
leading. gimple and clear language should be
substituated, such as YRemove plastic cover, open
door, pull red inflate cord.™ Additionally, the
locking mechanism (which is easily mistaken for a
docr handle) should be covered with an opaque
light-weight material or some other device which
would blend with the cabin interior wmaterial and
could not be mistaken as part of the egress system
in an emergency situation. A complete modification
of the door handle to simplify its operation should
be considered as an alternate soluvtion.

Present provisions for emergency exit lights for
utilization during darkness or smoke conditions be
evaluated. During darkness or smoke conditions, it
is vitally important to have aome form of l1ight
available to direct and conduct emergency
evacuations as well as to 1read operating
instimctione,. surviving passengers indicated that
the cabin was dark, and exits were difficult to
82€.

gtandardized instructions to flight attendants be
used during training. The practice of using the
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main cabin dooxr for both the planned and unplanned
nmergency tends to confuse the flight attendants.
It ie recommended that the sequence and procedure
for a planned practice emergency be identical to
that which is to be used in actual emergency. It
is further recommended that the Allegheny Airlines
Hostess Manual be revisaed accordingly.

Adeguate shoulder harnesses be provided on all
airplanes for the flight attendants at their
assigned seats, This would give added protection,
assure survival and prevent addifional injuries to
flight attendants and assure leadership for
passenger evacuation.

The emergency instructions for the individual
alrplane be displayed on the back of the seats in
eye leval sight of the passenger, to provide added
assurance that the passenger is fully aware of
vital safety and survival information. Efforts
should also be exerted by the industry in
cooperation with regulatory and consumer protection
agencles to ascerxtain that a&ll vital safety
information be disseminated to the traveling public
in a straightforwaxd, clear, anc explicit manner.

Establish a procedure 0 rxequire alr rarriexr
management. to establish and implement a system that
would provide a methodé for continual assessment of
the pilot~in-command's pexrformance in executing
managementt!s operational c¢ontrol responsilbility.

Furthermore, review and revise where necessary the
operations manuais of air carriers to clearly state
management's operational control procedures with
regard to the pilot-in-command and other
crevmembers and the manner in which each crewmembex
is expected to execute his duty.

The Board also recommends %o the BRnir Transport
Association of America and ¢to the pilot labor
organizations that: they review existing wage
agreements any clauses which provide any form of
monetary reward to the pilot for a faster than
scheduled flight operation to assure that they do
not derogate safety, |




Combined efforts and resources of government and
industry be applied toward the expeditious
application and use of technological advances in
the field of all weather £light navigation and
approach/landing systems. Althoagh it cannot bLe
stated unequivocally that this accident would not
have occurred if an instrument Jlanding system or
more advanced landing system had been in use, it is
the Board's belief that the probability of the
occurrence of such an accideni would have been
greatly reduced.

That the Air Line Pilots Association and the Allied
Pilots 2ssociation Jimplement a program within
exlsting professional standards committees to
provide ar expeditious means for peer group
monitoring and disciplining the very small group of
air carrier pilots who may display any
unprofessional (including hazardous) traits as
exemplified by this nceident,




FOQINOTES

All ‘times bherein, wunless specified otherwise, are
eastern Gaylight based on the 24-hour C..0CK «

VFR on top =~ Operaticn under vigsual flight zrules
conducted at least 1,000 feet vertically above a cloud
layer, foy, haze, etl. or othex well def ined
meterologlical formatiom.

very High Frequency omnl.directional radio range.

Missed Approavh as described in FAA's Alrman®s

tnformation Manual Part 1, "“Basic Flight Manual and ATC

procedures, May 1971.%

#1l. When a landing cannot be accomplished upon veaching
the missed approach point defined . on the approach
procedure chart, the pilot must comply with the missed
apwnroach instructions fox the procedure being uged or
with an alternate missed approach proceduxre specified by
Alr Traffic Control.

"2, 1f visual reference is lost while circiing to land
from instrument approach, the missed approach specified
for that particular procedure muast be followed (unless

an alternate missed approach procedure is specified by

air mTraffic Ccontrol). To become satablished on the
prescribed missed approach course, the pilot should make

an initial c¢limbing turn toward the landing xunway and

continue +he turn until he is established on missed
approach course. Inasmnuch as tha circling mansuver may
accomplished in more than one direction, differant
patterns willi be required to become establi.shed¢ on the
prescribed missed approach course depending on  the
aircraft position at the time vigual reference is lost,

adherence to the procedure, illustrated by the following
examples, will assure that an aircraft will remain

within the circling and missed approach obstruction

clearance areas."
Mean sea level.

Runway environment ag defined in the second edition of
the ®*United §&tates standard for Terminal Instrument
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Lpproach Procedures (TERPS) Manual 8260.3A, Appendix 1,
paragraph 2. "The runway threshold or approved lighting
aids or other markings identifiable with the runway.®

Although the published minimum descent altitude for a
nonprecision approach to Trumbull Aixport is 510 feet,
Allegheny Airlines Flight Information Lettdéxr 69=-150 in
effect at the time of the accident regquires that all
nonprecision approaches operated with 480 aircraft
requires that ground contact must be established at 100
feet above regular day minimums before descending to
normal MDA ., , . oM

Contact approach ag defined in FAA Alx Trafiic Service,
Terminal Alr Traffic Control Handbook 7110.87, apxil 1,
1971. *®An Approach wherein an aircraft on an IFR flight
plan, operating clear of clouis with at least 1 mile
flight wigibility and having received an alr traffic
control authorization, may deviate from the prescribed
instrument approach procedure and proceed to the airport
of destination by visual reference to the surface.%

Minimum descent altitude as defined in Federal Aviation
Requlations Part l.l: "means the lowest altitude,
expressed in feet above mean sea level, to which descent
is authorized on final approach or during circie-to=-land
maneuvvering in execution of a atandaxrd instument
approach procedure, where no electronic glide slope is
provided.»
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APPENDIX A
IVYESTIGAIION AND HEARING

L. [nvastigatiop

The National Transportation Safety Board received no-
tification of the accident at approximately 1030 on June 7,
197%, f{from the Federal Aviation Administration
Communications Center in Washington, D. C.

An  investigative team was dispatched to New Haven,
Connecticut, and investigating gqroups were established for
Operations, Air Traffic Control, Weather, Human Factors,
Structuxe, Systems, Powerplants and Aircraft Records.,

The Federal Aviation Administration, Allegheny Airlines,
inc«, Adrline Pilots Association, Convair Division of
Geni:ral Dynamics, Detroit Diesel Division of General Motors,-
International Agsoc¢iation of Machinists, State of
Connecticut, and the City of New Haven participated in the
investigation as interested parties. ‘

The onscene investigation was completed on June 12,
1971 ‘

2. Heaxjng and Depositions

A public hearing was held at New Haven, Connecticut, on
September 21 to September 24, 1971, parties to the investi~-
gatiocn included the Federal Aviation Adminstration,
Allegheny Alrlines, Inc., Airline Pilots Association and the
Nat.ional Weather Service. The State of Connecticut and the
Ciiy of New Haven were represented by official observers.

A deposition from First Officer James A. Walker was
taken at Mewmphis, Tennessee, on December 6, 1971. All
parties to the investigation, with the exception of the
National Weather Service, were present at these proceedings.
Mr. Walker was represented by personal counsel.
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3. Preliminary Reports

A preliminary veport of the investigation was relcased
on August 3, 1971, and a swimary of teatimony taken at the
public hearing was released on Cctober 7, 1971,
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APPENDIX B

SREH.JNFORMATION

- Captain David Gordon Eastridae, aged 39, had been
employed by Allegheny Airlines, Inc., since March 7, 1950.
He held Airline Transport Pilot Cartiflicate No. 1294849 with
type ratings in Convair 240, 380, 440, Fairchild Fa27=-227,
and Allison Convaixr 340/449( (Convair %80) aircraf:. He was
upgraded from first officer to captain on - Saptember 25,
4965, and completed his captaints checkout in the Convaiy
580 on July 14, 1966, His last proficiency check was.
completed successfully in “the cConvair 580 on February 3,
137). oOn February 25, 1971, he completed satisfactorily a
iine check in the same¢ equipment. |

Captain Eastridge had accwulated approximately
12,207:29 houre of flying time. Of that total an astinated
3,600 hours had been flown in Convair 580 type aircraft., In
the 30-, 60~, and 90-day periods prior to the accident,
Captain RBastridge had flown a total of 75:23, 60324 and
79:45 hours, respectively, in Convair %80 aircraft. His FAR
Filrst Class Medica Certificate, without limitations, was
isswed on Pebruary 2, 1971. .

Captain Eastridge had last completed 1% houars of
recurrent ground training on Decemberr 16, 1970. Prior to
that, on Nowember 10, 1970, he had completed 9 hours of
home-~study training. On Januwary 5, 1971, he received 2
hours of training in a procedures tral ier.

___During the period of April 11, 1969, to Januvary 24,
1971, ¥YAA Air cCarrier Inspectors submitted 10 En Route
Inspection Reports concerning Captain Eastridge's flight
performance. All reports showed his pexrfo7vance to be
Batisfactory. One raport contained a comment inat Captain
Zastridge was advised that he had cerossed the outer marker
too fast. Another report stated that the noise abatement
departure (flown) was outstanding and that a full flap,
short-field landing was perfect.

- Prior to this flight Captain Eastridge had not performed
any flight duties for Allegheny since May 28, 197%.

First. officer James Alford Walker, aged 34, wax employed
by Allegheny Airlines, Inc., on April 9, 1987, He holds
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Commercial Pllot Certificate No. 1528379 with alrplane
gingle and multlengine land and dinstrument ratingn. He
qualified as first officer on the Convair 580 on April 29,
1967, His last  proficiency check was completed
- satisfactorily on August 13, 1970; and on March 5, 1971; he
completed a line check, but did not £ly the ailrcraft during
the check, Mr., Walker had accumalated an estimated total of
4,150 hours of flying time to the date of the accident. Of
that total an estimated 2,400 hours had been flown in
Convalr 480 ¢type alrcraft, In +the 30~, 60-, and 9C~day
pexiods prior to the date of the ac¢cident, he had flown a
total of 75:13, 70:51 and 55229 hours, respectively, all in
Convalr 580 aircraft, His FAA Fivst Class Medical
ig;iﬁicatﬁ, without limitations, was issued on January 5,

Mr. Walker had ccompleted 15 hours of recurrent ground
training on Maxch 10, 1971. On November 9, 1970, he had
completed 9 hours of home-gtudy ground training.

puring the period of February 10, 1971, to March 1,
1971, FAX Air Carrier Inspectors submitted four En Route
Inspections Reports evaluating flights on which  First
Qfficer walker was a crewmember. All of these reports
gtated that his performance was satisfactory.

Prior to this flight, Filyrst Officer Walker had not
performed any flight duties since May 28, 1971,

Flight Attendant Judith L. Manning, aged 27, was
employed by Allegheny hirlines, Inc., on June 4, 1964,  sShe
last completed recurrent training in both the DC-9 and
convaly 580 on January 28, 1971.




APPENDIX ¢

A1RCRAET INFORMATION

N3434, Convair 440, e/ 384, was manufactuced on
November 29, 1956, and “glivered to Braniff Airways, Inc,
On March 28, 1962, the aircraft was purchased by Allegheny
Alrlines, Inc., and placed in air carrier service on June §,
1962, with total airframe time of 13,298:03 hours.
Ragistration No. N5832 was adsigned to the aireraft on
October 26, 1967,

The ajrplane was later modified to an Allison Frop Jet
Convair CV-580 by Pacific Airmotive Corporation on Septembor
19, 1967, and reentered air carxier service with Allegheny
on September 29, 1967, with an accumulated time of 24,652:43
hours, The ourrent ailrworthiness certificate was reissyued
for N5832 and dated November 22, 1967,

Total Airframe Time 33,058:55  hrs,
Time Since Conversion 8,406:12 hrs.
Time Since Maintenance Check 358:55 hrs.
Time Since Mid-Period Check 12755 nhrs.
Time Since Service Check 39:55 hra,

Allison Model $01-D13 engines were instal;ad 28 follows:
Position Endine S/ pate installed Idme g8ince  Time Singe
| overhaun) lieavy Maint,

1 501650 1714/71, 7,631:00 hrs, 2913:00 hrs.
2 500911 274771 4,467:00 hrs, 1399:00 hrs.

Aero products propellers Model A 6441FN 606A propellers were
were Installed as follows:

Propellerx

Positign {Model BQUYIFNG6Q6A) Time Since Overhaul
i Pl078 6' 963300 hrs.,

2 P1069 6,872:00 hrs.

The airplane welghed 46,459 pounds at takeoff from Groton.
The takeoff weight and center of gravity were within the al.lowable

limits,
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- 50 - APPENDIX E

TRANSCRIPTION OF CCCKPIT VOICE RECORDING
ALLEGHENY AIRLINES CONVAIR 580, N5832, FLIGHT 485, JUNE 7, 1971
NEW HAVEN, CONNECTICUY

LEGEND

NCO =  Quonset Point Radar Air Traffic Control Center
[IPN =  Westchester Approach Control
HUN TWR =  New Haven Tower
VN CO = Allegheny Airlines New Haven
(\ON = Allegheny Airlines - New London
AGENT = Ramp Agent ~ New London
AL4BL = Allegheny Alrlines rFlicht 481
CAM = Cockplt Area Microphone volce or sound source
DO = Radio transmission from N5812
-1 = Voice ildentified as Captain
-2 = Voice identified as First Officor
-3 = Volce {dentified as Stowardess
-? =  Voilce unidentified
o =  Unintelligible word
i = Non=-pettinent word
£ A =  Rreak in continuity
Lf O = Speech enclosed in pareutheses is subject to further

I interprotation
- @) = Bditorial insertion

TIME & SOURCE CONTENT
2 L319:149
3 NCO Company says there's o mile visibility down there now?
;; RIYO =2 Yeu 8ir, they're pivin' a wmilo

11928
3 LCO Allepheny four clhphty-rive roger, cleared for a contact
3 approach, rveport on the ground at CGroton
3 RDO-2 Okay, cleared for a contact, check with you on the ground
((Ftnal landing checklist))
B h

((After landing checklist))




TIMI & SQURCE

1321:53
(;ON

RDO -2
GON

CAM=2

CAM=1

RDO=2
CAM=1
RDO=1
GON

CAM~1

1322357
CAM=1
RDO -2
CAM=
CAM-1
CAM=
(AM~1

GAM=1

1323154
CAM=),

AGENY

CAM-1,

They wanna know if you wanna refuel here

CON'TENT

Four eighty-five, do you read Rew London?
Ah, we got you, 8O ahead

Four elghty~five, you gonna need fuel?

Tell them to stand by one
Yeah, stand by just a minute
An hour and three thousand * ¥ *

You got the late Philly weather handy?
Four clghty~five, stand by

Pwenty=one hundred, fifty-one hundred, nune hundred, we pot
enough 1f we don't run into any delays (L322:30)

% %

it looks pretty good down in Philly. I think we're -- that's
right

Yeah, we'll have enough fuel

T P O A R P R "

Now how about New Haven?

1t's all ripht now, thoey pot Limits
How late arce wel

An hour

that's nob Loo bad (L1273:74)

:(t ‘?.,, 'z)

You gonna get us out of here ou gchuedule?

Tomorrow

({laughter)) Okay




GONTENT

CAM-1 You gouna whip us right out?

CAM=]. If you talk to dispatch any time tell 'im we might make up a
Litcle of it going to Philly

CAM~1 We'll make up some of it going to Wew Haven 'n Pﬁglly

CAM-2 Bleven ten to twelve ten to one ten, two, looka like
about two thirteen

Yeventeen)

One thing about it, 1t was honest ((laughter))

Man, you can't try no hatder thouo that {1324:29)

Nt

132513
CAM-1 we ought to be out of here about thirty

Wbk

= 1326:05

] CON Four eighty-iive, do you read?

§ ‘ ('ON "hout six thousand, you gonna take on any fuel or ponna

- go without?

; é.; RDO~2 Ah, we, ah, did you get us that late Philly weather there?

E

aE: RO =% I think we got cnough to get on down to Philly (1326:22)

AN A A

F L3283 04 | ‘
: g ii GON Four clpht=Cive, New London

E .4 L4265 11

S GON Four eighty=-Five, New London "

ok

((before start check list))
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LIMY, & SOURCE CONTENT

1332:09 |
CAM~1 1 told him if I could have ((pause)) he wants to go to
f{fteen late out of Newport News ({pause)) comin' hack up

CAM~1 Okay, i1f I can get us down there in time to get out of there
f{fteen late then you can get us home on time

you know! (1332:24)

% h h
({After start checklist))

1333:1.2
CAM-2 come ou, New Lomdon

(CAM-1 t reckon they'll have & dolay if they're not cacaful

i34 04
RDO=~2 Quonsiet Approach, Altegheny's, al, four eighty five's
taxilng out of New Londoen

NCO Allegheny four elghty-five, have your clearance, ready to copy?
RDO -2 Yeah, go ashead

1334:13
NCO Allegheny four eighty~-five 1is cleared to the Pond Point
fotersestion via Groton Lwo six saven degree radial to Saybrook,
yictor sixteen to {intercept the nridgeport zero nine nine
cadial to Pond Point, malntain four thousand

L34 27

RDO=2 inderstand we'rw cleared to Pord Point Interscction, that's by
rhe (roton two sixty-seven radial to Saybrook, jntercept
vietor sixteen amd Vicetor sixtecn to intercepting the »exo
nine nine degree of Bridgeport to Pond Point, maintain four
thousand

134350
RNO -2 nid you yet the recadback?

1334153
NCO Allegheny tour elghty~five rogexr yout readback 18 correct,
you are released




- B4 =

TIME & SOURCH CONTEN’

1
Pt fhamet i i

RDO~2 Rog

1334:48
NCO And report airboruc

A A A
({(beforc takeol! check List))

1335:33
GAM-Z - Four, eidght, wine and one twenty-nine

R A S
(Caftor takeolf checklist))

1337:09

RD(}»2 New London, Limes arce Lwenty-one, twenty-thtee, thircy-three,
thirty~five, put us over at, ah, New Haven, make ‘em about,

ah, fifty-two

Twenty=one, twenty~three, thirty-three, thirty-five, lLew Raven
at fifty~two, see you later

Okay, we'll see ya (11337:32)
%t
((prellminary landing checkList))
1345%:17 |
HPN And Alleghieny Cour vighty-one, at your nine o'clock posicion
andd five miles now is company inbound ro New Haven

AL4EL Yes sir, we have him

L345:26 _
HPN Okay, what's your altitude now, sir?

AL48L Out of three point five

PN Okay, fine, thank you

L3450 | ,

AVAYL Okay, ah, Gordon, the vigibilicy £s8 good to the north of New

Hiaven

Fine sit, thank you




CUIME & SOURCE CONLENY

(CAM~1 - Yeah, that Dave, he keeps, Xeeps on runnin' ahead of
(1345:41) -

J’.ffi 'z,i Z)
L9154
KNG -2 Huw Havew, four cighty-tive in ranpe
HVYN GO foger, [our elghty-five
"zr z: .Z.;:
L346:730
CAM=1 When he talks to you again tell him ««

HPN Allegheny four ecighty-five descend to onc six hundred

L34G: 35
RDO=-2 Okay, we're going down to gixtecn hundred, Allegheny four
cighty«flve

13406 18
CAM~-} -« wo'll take a torn-on at Pond Point

L3468 _

PN Four vighiy-five, roger, Bridpopore, make it N ow Haven weather
sky partially obscured, one and three=quarters in foy, wind
onu eigiht zero degrees at Five, altimeter two niner niner
BOVen

L4147
RDO=2 Okay sie, and we'll take a turne<on right at the Point {f
that'll be all righe

HPN Okay, you want to turn right fnto the alrpore”

1346152
RO =2 Yenly, that'll be okay ac, ah, Pond Point be [ine

4o
{{I'N Okay, abidn' U pot Che Latter part of that, Luen ripht heading
three six sero

(IRVITRRIY
jiny-2 Phree six voro, AlLephony four cighty=1ive Lorming




LIME & SOURCE

1T 08
1PN

1347:06
RDO « 2

HPN

GAM-1
CAM-2
L347: 25
HPN
L347:30,1.
RHO -2

oY
1347473,
CAM~1
1347:39,7
CAM

L347:40.4
CAM-2

13471479
RO =2

L3675, 9
HVYN CFWI

L348:01,1
CAM-1

S e e MBS ORAIMEEL WS W

GONTENT

s Stniine i i b e ity

Okuy and you can intercapt the flnal approach course on
that heading., You'll be right at Pond Point, you're cleared
for a VOR approach

Okay thank you sir, cleared for the approach, Allegheny fout
eighty=~f{ve

Roger, you're welcome

What was that wind, do you remember offhard?

A hundred and eighty at five

Okay and Allcgheny Four cighty-five contact New Haven Tower one
two' [our point elght now, you're Pond Point inbound

"kay, twenty-four eight, thank you a Lot

You're welcome, sir

Before you talk to him, will you give me £ifteen and grar down,
pleasge?

Sound of landing gonr in transit
There ya go

New laven Tower, Atloshony (our clphty-five {8, ah, passin'
the polnt comin' 1nbound

Roger, four cighty={ive, vunway your cliofce, sir, the wind om
nine wero degroes ae flve, altimeter two nioaor niner six,
runway two or Ltwenty

Well, tell him, ah, well that's all right, we'll take two
(for the apprueach runway)

Swia g

e A ot ST M UGl 0 L B b R
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TIME & SOURCE | CONTENT

ey

C1348:04.7
RO =2 Okay, the way it Looks we'll take two be ail right

e TR Y £

1348:07.%
HVN TWR Roger, cleared to land runway two

1348:09.7
RDO tound of two microphone clicks

e S #Aen i e b 3 Tememnie, mpr oy # A A S AT 1A MR 1

1348111, 72 .
CAM~), out of a thousand

1368:11.4
CAM~2 Twenty-four?

1348:17.9

CAM =142 % % % ' % % gear down ((final checklist items, challenge and
response, both voilces gimultaneously))

11448:22.6
CAM~1 Mve nme forty

1348:29.4
(GAM=1 I'm tellin' you

1348:32,2
CAM=2 Out of five hundred

1348:34.2
CAM-2 Looks about a hundred feat atop

1348:35.3
CAM=~1 They sure do

1348:37.0
CAM=1 Not very pood, is it?

1148:¢42.4
(CAM«2 Top minimums ((pause)) | don't have irf

1348:44 .8
{IAM~2 Dacisilon hoedght

1148:52.9
CAM~2 You got a hundred and five, sinkin' five

CAM~1 ALl right




TIMf:_& SOURCE - CONIBNT

1348:56.6
CAM-1 Kuep A redi sharp eye out hare

CAM-2 Okay

1349:10.7 ‘
CAM~2 Oh, this % is low

L349:14.3 : ,
CAM-2 You can't sec down through this stuff

1349:20.5
CAM~1 T can seo the water

1349:22.1
CAM=1 * T got straight down

1349:23.8 7
CAM-2 Ah, yeah, I can see the water. We're right over the water

1343:26.2
CAM~2 Men, we ain't twenty feet off the water

1349:29,9
CAM~2 Hold it

1349:30.9
CAM Sound of impact

1349.31.1 End of recording
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ennage

Structures
destroyed by fire,

Fus. impact ground mark

Coordinates of Site:
410 14 45" N
720 53' 15" W

Gl

e
Elevation (msl) at top of  27ft,
remalning chimney brick: 18ft, 7

23ft, 7

Grourd eley, In area
approx. 4' MSL

DETAIL A LONG ISLAND SOUND
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LEGEND

W/ A S————————mwe

ity Ground fu.ms 'o PI'OPGHQI' b!ﬂde R4o

Propellur blade R3.

wm OfrUCHUres
destroyed by fire,

Secilon of right=hand outhoard wing and alleron,

pround mark

' Section of left=hand outboard wing and aileren,
Landing gear microswi teh,

. Section of right=hand outboard wing and outboard wing Flap
No. | engine propeller gear cose und blades LI, L3 and L4,

Piece of right-har Inboard flap; removable section of dorsal fin,
piece of oft fuselage skin with tail skid attached,

No. 2 engine propeller spir -r,

0. No, 2 engine propeller ga - se and blade R2,

r—-——-“‘_—“—-——"—”———_—w
NATIONAL TRANSPORTATION SAFETY BOARD

Washington, D.C.

WRECKAGE DISTRIBUTION CHART
ALLEGHENY AIRLINES

CONVAIR 580, N 5832
NEW HAVEN, CONNECTICUT

June 7, 1971 | E

5723
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STARS AND
CLOTHES CUISET —_

Fatlidy
Locatlsn No,

copese
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L
. LAVATDRY
SERVICE DOOR -~~» APPENDIX G

NATIGKAL TRANSPORTATION SAFETEY  BOARD
WASHINGTON ©.C. 20581

FATALITY  LACATIONS ; CYANIRE
COMPARTHENT ANG CARBON MOKOXIDE LEVELS

CARGO

ALLEGHENY  AIRLINES CONYAIR 580
N5832. FLIGHT 485, JUNE 1, 181
HEW  BAYEN, CONRETTICUT
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- 63 - APPENDIX H

UNITED STATES OF AMERICA

NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C.

{SSUED: November 12, 1971

Adopted by the NAT | ONAL, TRANSPORTAT |ON SAFETY BOARD
at lts office In wWashington, D. C.
on the 3rd day of November 1971

-“ﬂ-ﬂﬂﬂ----“---‘ﬂﬂ---ﬂﬂ-‘ﬂ“‘-l. ------

FORWARDED TO: _
Honorable John H. Shaffer

)
)
Adninistrator )
Federal Aviatlion Adminlstration i

Washington, D, C. 20591

-ﬂ-ﬂ--t'-uﬂﬂﬂm'm‘-hﬁ

SAFETY RECOMMENDAT | ON A-71~59

During public hearings which were convened in the natter of the
Allegheny Airlines and Capitol Tnternaticral Alrways accldents, the
National Transportation safety Board obtained extengive expert testi-
uony from the Federal Avietion Administration and from the U.S. Army
Mobility Rescarch Laboratory Staff pertaining to the technological
advances 1n the field of in-fiight and postcrash fuel system fire
gafety., The Board is most encourged by these advances and the capa~
bility of industry to apply thig tectnology to present and future

alrcraft.,

Mechnology available todey provides a wide scope of improvements
in the fuel system Tire safety field., Some systems, oriented primarily
toward prevention of posterash fires, are in successful use by the
U.8, Army and have saved untold nwibers of lives, Other systems such
a8 the Parker ligquld nitrogen fual tank inerting system is mosb efiec-
tive in preventing fuel gystem vapor explosions with the fuel tank

gystem relatively intact,

e Safety Board is aware of the concorted efforts and prograus
that the Federal Aviation Administration has been engaged in over the
past 8 years to promote the development of various explosion and fire
preventlon systems. The Board has cn & regular bvasis observed, and
highly commends the aotivities of the Advisory Committee on Fuel System
Fire Safety which ls cperating under the chairmenship of Mr. Robert
Auburn of your Flight Stenderds Service, We feel that significant ad-
vances in the field of both in-flight end postexash fuel system fire



safety have been made as & result of this committee's work as well as
the research and experience gained by the U,S, Army. Particularly
encouraging 1s the opersvion of your DC-9 aircraft with an operation-
8lly functional exploslon/fire suppression system,

Our current investigat. n of an accident Involving an Allegheny
Airlines Convair 580, N5832, which occurred at New Haven, Connecticut,
on June 7, 1971, produced vvidence thet possibly as meny as 27 of ‘the
28 porsons fatelly injured survived the initial crash impact. We have
witness reports end corroborative medical data to show that time for a
successful evacuation of survivors was drastically limited by Lire and
emoke as well as by explonions whlch rapldly expanded the fire,

A similar obstacle to survival was found to be present in the case
of' a takeoff accident involving Capitol Internstionsl Alrways, Douglas
DC-8-63, Wh909C, at Anchorage, Alaska, on Novenber 27, 1970, Forty-
saven of the 229 »ersons eboard this alrcreft perighed. Again in thie
case, initial crash injuries were of &, surviveble nature, but the in-
6bllity to escape the rapldly propagating fire proved fatal,

The Board, therefore, recommends thet:

The Federal Avietion Administration Initiate action to incor-
porate in its airworthiness requirements, a provision for fuel
syatem fire safety devices which will ba effective in the
prevention and control of both in-flight and posterash fuel
system {ires and expicsions. It is further recommended that
rulemaking action in this matter specifically apply to fuiture
passenger~carrying aireraft in the transport category, and
that consideration be given to an adaptation to all) other
pasgenger-carrying eirceraft now in service.

Thiy recoumendation will be released to the public on she issue
dete shown above. No public dissemination of the content: of this
document should be made prior to that date.,

Reed, Chalrman; Laurel, Theyer, end Burgess, Members, concurred in
the above recommendation; McA ams, Member, dissented.

Kook

By:/ John H. Reed
Chalymon
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12 November 1971 OFFICL OF
THE ADMINISTRATOR

Honnrable John H, Reed
Chuirman, National Transportation Safcty Board

Department of Transportation
Washington, D,C, 20591

Dear Mi, Chairman:

This will respond to your Safety Recommendation A-71-59 adopted 3 November
1971 concerning safuty devices for enhancing survivability during in~flight

and postcrash fires.

Your rccommendation deals with the speclfic goal of preventing and control-
ling fuel system fires and explosions. We have been working toward this
safety objective, recognizing that protection against the occurrence of
fire and explosion, whatever the ignicion source, would be an lmportant
safety improvement.

A key clement in ouw program is the operational evaluaticn of a protective
system in our DC~Y aircraft being atilized for pilot training. Shortly
after 1 January 1972, it is anticipated that the accumulated data and
information on system reliability, maintailnability, and opurating costs
will be reviewed and discussed with interested industry segments under

the auspices of the Advisory Committee on Fuel System Firz Safety. We
welcome participation by members of your staff.

Following these coordinating actions, we will develop a course of action

regarding rute promuigation, both with respect to new transport category
aircraft and passcnger-carrying aircraft in sexvice.

Sincerely,

o
/ g i\

Kn MI Smith
Acting Adminigtrator
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: Honorable John H, Shaffer

¥ o - Administrator
1 : Federal Avietion Administration
; Waghington, D, ¢, 20590

Dear Mr., Shaffler:

This ls in reference to the Notice of Proposed Rﬁle Making T0«35«~
Flight Attendants, which would amend Section 121.391(a) of the Federal

3 Avisticn Regulations to allow a higher ratio of seating capacity o ;

3 number of attendants, ?
,‘i The National Transportation Safety Boerd believes Lhat the proposed

3 change decreascs the potential safety level inherent in the present
q;g regulatlon, Appropriate data 1s lacking in the preoposal to porult the

X determinatlion of whether this safely degradation is acceptable,

E The justification for the NPRM 1g baused on the premise thabt encugh

E improvements have been wade in crashworthiness and evacuation provisions

E to allow the change, The Board agrees that these improvements have

rf' been cousiderable, However, these improvements were desipned to correct

proven and antlicipated deficiencles rather than to Justlfy a reduction
In the attendont requirements.

The question is, then, neve the improvements been of sulf'lelent
magnitude that enough additional safety "Pallout" has occurred to allow
the reductlon ln attendsut requirements? We have made no appropriate
study, nor arc we awnre of any such study thut forms a basis for answeps
ing this guestior. TFurther, since the appilcation of current crasis
worthiness regulations, there have been no accidents Involving !improved
alveraft to provide data upoun which to base such a proposed chauge,

n view of the foregoing, the Board recommends Lhatb:

The proposed rule change nol be effevcted at this time;
) Instewd, the prosent partlal exenptlon showld be extended
for a perfod of time during which o program for colicchion

ol approprisce data can L accomplished,

Preceding page blank



Honorable John H. Shaffer

The Boaerd suggests a program to include further enalysis of axiste
ing accldent date as well as controlled studies concerning pauseanger
Toads and thelir cffect on atbendants' serviee workload, on atteadants'
roubine satfeby procedures, and on attendents' abllity to handle various
emergoncy procedures, HSuch a program should also inelude a goudy, under
your augplicees, of attendant redundancy (more then one attendant) as & »
factor in ensurlng avallability of leadership in response to emergency
gltuations. ‘

Jincerely yours,

/s/ John H, Reed
Chadrman



