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NATIONAL TRANSPORTATION SAFETY BOARD
DEPARTMENT CF TRANSFORTATION
AIRCRAFT ACCIDENT REFORT

Adopted: _ January 28, 1070

—
.

ALIEGEENY AIRLINES, INC, CONVAIR 530, n5802
NEAR THE BRADFORD REGIONAL AIRPORT
BRADFORD, FENNSYLVANTA, DECEMBER 24, 1968

SYNOESIS

On December 24, 1968, Allegheny Airlines Flight 736, a Convair 580,
N5802, crashed at approximately 2012 e.s.t., while executing an instru-
ment approach to Runway 32 at the Bredford Regional Airport, Bradford,
Pennsylvania. There were 20 fatalities among the 47 persons on board
the aircraft.

The aircraft made initial contact with trees approximately 2.5
nautical miles from the end of Runway 32 at an altitude of 2,081 feet
m.s.1, (€6 feet above ground level). The aircraft thereaffer struck a
tree at 33 feet above ground level and rolled to an inverted position
before striking the ground.

The weather observation in effect for Bradford Airpcrt at the time
of the accident shoved an estimated ceiling 2,000 feet broken and visi-
bility of 1 mile in very light snow showers and blowing snow, An
observation recorded 2 minutes after the accident showed un indefinite
ceiling 800 feet obscuration and visibility 1 mile variable in light
snow showers and blowing snow, with visibility variable “etveen 1/2 and
1-1/2 miles.

The Board determines that the probable cause of this accident was
the cortinuation of the descent from the final approach fix through the
Minimun Descent Altitude and into obstructing terrain at a time when
both flight crewmembers were looking outside the aircraft in ea attempt
to esteblish visual reference to the ground. Contributing factors were
the minimal visual references available at night on the approaches to
the Bradford Regional. Airport; a small but critical navigational error
during the later stages of the approach; and a rapid change in visi-
bility conditions that was not known: to the crew.
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1. INVESTIGATION
1.1 History of the Flight

Allegheny Airlines Flight 746 (AL 736) of December 24, 1968, wes a
regularly scheduled passenger flight originating in Detroit., Michigau,
and destined for Washington, D. C, with en route stops at Erie, Bradfors,
and Barrisburg, Pennsylvania. Th= aircraft utilized was a Convair 580,
N5802. 1/

Flight 736 was approximately 50 minutes behind schedule leaving
Detroit due primarily to delays czused by the losding of carge and mail
and by the late arrival at Detvoit of N5802 on its previous flight.
Flight 736 operated routinely thrcugh Erie, departing from there at approxi-
mately 1946 e.s.t., 2/ on au Instrument Flignt Rules (IFR) flighe plan to
Bradford via airway Victor 116 at an altitude of 5,000 feet.

In compliance with instructioas from P i e Approach Control, AL 736
regrted passing a position 40 ME 3/ Files east of Erie at 1957. The
flight was then instructed to descend to 4,000 feet, cleared for an
approach to Bradford, and directed to "report the VorR 4/ starting your
approach.” At the same time, AL 736 was informed that—the Bradford weather,
based on the previous hourly observation, was "ceiling estimated two
thousand one hundred broken, one mile, light snow showers, blowing snow,
wind three hundred degrees, thirteen, gusting twenty-two, altimeter is two
nine seven seven."

The flight repeated the altimeter setting, reported leaving 5,000 feet
for 4000 feet, and stated that "we'll check the VOR ocutbourd." At 1959:15,
AL 736 reported "level at four thousand,” and again wes requested to report
when the approach to Bradford wes started.

At 2005:10, P ie Approach Consrol transmitted the following Bradford
weather to AL 736:. "Estimated two thousand broken, 1 mile, light snow,
blowing snow, wind three ten, fifteen to twenty five, altimeter two nine
seven seven." The flight acknowledged this message and, in responso to
a reguest for their position, reported "four and one half (miles) from the
VOR "

1/ Although the technically correct designation for X5602 is Allison Prop
Jet Convair 440, this type cf aireraf® iS most commoaly referred to as
a Convsir 580, which is the terminology used throughout this report.
_2_/ All times herein are eastern standard, based on the 24-hour clock.

_3/ Distance Measuring Fguipment--an electronic means of measuring slant
distance between the aircraft and a ground-based transmitter.

i&/ Very High Frequency OMWNI Directional Radio Range.
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At 2006125, AL T36 reported over the VOR outbownd at the beginning
of the instrument approach procedure. 5/ At that time, Erie Approach
Control instructed the flight to contact Bradford Flight Service Station
(FSS) ani to report back to Pie Approach Control when on the ground at
Eradford. AL 736 then called Bradford Fss and, at 2006:35, received the
following response;

"Roger Allegheny seven thirty six. Understand over the VOR outbound,
wind check three ten degrees, fifteen to twenty, altimeter two nine seven
sever.,, you'll have the high intensity lights up on thirty two, you might
just want them down. Give us a call whenever you do. Fourteen and thirty-
two is covered with hard packed snow and rough ice, braking poor by a
Convair, sir."™

At 2008:47, AL 736 reported “procedure turn inbound™ ard wes informed
by Bradford ¥sS that the wind wes from 290° at 15 knots. This message was
the last krown communication with AL 736. Thre accident cccurred at
2011:81.

The Bradford FSS specialist on duty recorded a special weather obser-
vation at 2014 and immediately transnitted this report to Al, 736, but
received no acknowledgment. At approximately 2019, Erie Approach Control
attempted to contact AL 736 and, when unable to do so, called Bradford
FSS in order to determine if the flight had landed. Bradford FSS advise3
Erie Approach Control that AL 736 was not on the ground and thereafter
both facilitles attempted, unsuccessfully, to establish radio contact with
the flight. At approximately 2030, search end rescue procedures were
initiated on the assumption that an sccident had occurred.

Allegheny Airlines Flight 734 (AL 734), inbound from Jamestown, Hew York,
arrived over the Bradford VOR at approximately X17 and was instructed to
hold pending completion of the approach by Al, 736. After a period of delay
of about 30 mirutes, AL 734 eventually wes able to execute an approach to
‘Bradford Airport, during whicn the crew sighted a fire on the ground approxi-
mately 1-1/2 miles southeast of the Braéford VOR. This information wes
transmitted by AL 734 to Erie Approach Control at 2050, and thence relayed
to Bradford FSS, which in turn advised tiie parties involved in searching
for the crash site. The wreckage was subsequently locatei approximately
2-1/8 nautical miles southeast of the approach end of Runway 32 and 2,000
feet to the southwest of the extended centerline of that runway. The
geographic coordinates of the crash site were: longitude 73°36'W., and
latitude 41°L5'56"N.

The investigation did not disclose any witnesses located on the ground
who had observed the aircraft during the approach, up to and including impact.

5/ The approach chart utilized on txe approach for WNICh FIIgNt 736 Wes
cleared is set forth in Attachment 1.

-
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Almogt &1l of the survivors of AL 736 recaliled that the stewardess
had announced that the flight wes approaching Rradford Airport and that
the passengers should observe the "Seatbelt” and "No Smoking" signs.

The survivor!l. Generally described the descent as smooth and normal, with
no forewarning of the impen 'ing impact. Most of tnem either were dozing
or had their attention focuscd inside the cabin,

Most of the passengers who were looking cutside the aircraft observed
moderate to heavy snow. Ore passenger, whe was seated next to a window
just aft of the trailing edge of the left winz, glanced out the window and
noticed a tream of light coming from under the wing shining down and forward
on the treetops. In addition, the cn-dudy stewardess, who Wes seated in
the rear, right aisle seat, observed the righ* larding light shinirgz
directly dowvnward toward the ground. Thre passenger and the stewardess
estimated that they first observed these lights atout 4 to 7 seconds prior
to impact..

Several survivors stated that the first sign that anything was wrong
wes the scund of tree branches scraping against the aircraft, while others
deseribed the first contact as & "buxp" or a kard landing. A nun. :r of
survivors also observed flashes of light both inside and outside the air-
craft.

Of three survivors seated in the right rear of the passenger com-
rartment, one Stated that "at impact the wings tore off,” another saw
"the wing and the engine go by,” while t5e third stated that "the right
engine burst into flames." A number of survivors reported that ths
aircraft appeared to bounce into the air, after which it rolled or turned
over to the right, and then slid to a stop in an inverted position.

1.2 Injuries to Persons

Injuries Crew Passenzers Others

Fatal 2 17 A (Nonrevenue,
additional crew-
member)

Nonfatal 1 24 2 (Nonrevenue,
additional crew-
members)

None 0 0]

Postmortem and toxicological examirations of the fatally injured
flight crewmembers did not reveal any evidence of either pre-existing
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disease or physical impairment that would have adversely affected their
performan-e of duties associated with the operation of the aircraft.

1.3 Demsge to Aircraft

The aircraft was destroyed by ground-impact forces.
1.4 Other Damage

The impact wes on sloping terrain partially covered with trees,
several of which were destroyed or damaged along the swath cut by the

aircraft.

1.5 Crew Information

The crew of Flight 736 was properly certificated and qualified to con-
duct the flight. (For detailed information concerning the crew, see
Appendix B.)

1.6 Aireraft Information

The aircraft was properly certificated and had been maintained in
accordance with existing requirements. The actual weight of the aircraft
on departure from Erie wes 50,941 pounds, as compared with the maximum
certificated takeoff weight of 54,600 pounds and the permissible takeoff
weight fron Erie (the am of the maximum landing weight at Bradford plus
fuel burn-off) of 53,153 pounds. The center of gravity was calculated to
be 28 percent MAC (Mean Aerodynamic Chord), well within the approved limits
of 221 percent MAC (forward) and 34.0 percent MAC (aft). The aircraft
had been serviced with Jet A turbine fuel. (For detailed information
concerning the aircraft, see Appendix C.)

1.7 Meteorological Information

The weather in the Bradford, Fennsylvania, area at the time cf the
accident was characterized by lcw clouds, snow showers, blowing show,
and strong rorthwesterly winds. The 1900 and 2200 surface weather charts
prevared by the National Meteorolcgical Center showed a northwesterly
flow of air with no fronts or Jow pressure centers located near the
Bradford area. The 1900 650 milli.sar chart (approximately 5,000 feet m.s.l.)
showed a strong northwesterly flow of cold, moist air over the area.

The following surface weather observations were taken at Bradford
Airport near the time of the accident:
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1857 Estimated ceiling 2,100 feet broken, visibility 1milt?, very
light snow showers, blowing snow, temperature 11° F., dew
~.point 8" F., wind 300° 13 knots, gusts 22 knots, altimeter
setting 29.77 inches.

1959 Estimated ceiling 2,000 feet broken, visibility 1 mile, very
light snow showers, blowing snow, temperature 11° F., dew
point 8° F., wind 330° 15 knots, gusts 25 knots, altimeter
setting 29.77 inches.

X4 Special, indefinite ceiling 800 feet obscuration, visibility i
mile variable, light snow showers, blowing show, wind 320° 12

knots, gusts 20 knots, altimeter setting 29.78 inches, visibility
1/2 variable to 1-1/2 miles.

2029 Special, indefinite ceiling 600 feet obscuration, visibility 1
mile variable, 1ight snow showers, blowing snow, wind 320° 10

knots, gusts 30 knots, altimeter setting 29.78 inches, visibility
1/2 variable to 1~1/2 miles.

A number of the survivors on Al, 736 reported that snow was falling
with moderate intensity after they exited the aircraft subseguent to
impact. In addition, the captain of AL 734 noticed that when making his
approach to Bradford some 35 minutes after the accident, he was able to
sight the airport at a distance of about 1 mile. The captain also stated
that light tc moderate icing was encountered when AT, 734 was descending
through the cloud? over Bradford. With respect to the possibility of
icing, it should be noted that the temperature in the Eradford area ranged
from11° F. at the surface to -L4L° F. at 5,000 feet, well below the tempera-
ture regime most conducive to icing {28° F. to 32° F.), However, the
Weather Bureau duty forecaster stated that despite the low temperatures,
he did not rule out icing and therefore retained it in the forecast.

Both the Meteorclogist in Ch-rge of the Keather Bureau Airport
Station at Detroit and the Station Chief at the Detroit FSS reported
there wes nothing in their records to indicate any person connected with
AL 735 wes given a briefing on the day of the accident. However, the
dispatch packege furnished to AL 736 included pertinent weather documents,
sore of which were found in the wreckage. In addition, a self-help
weather briefing display wes available to the flightcrew at the Allegheny
Airlines Operations Office in Detroit.

1.8 Aids to Navigation

Instrument approaches to tht Eradford Regional Airport utilize the
Bradford VORTAC (a VOR station capable of also providing distance measuring
information to appropriately equipped aircraft) and/or tne Bradford WpB
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sznondirectional radio beacon). The Bradford vORTAC is located 0.9 miles
rom the approach end of Runway 32, and the NDB is located 3.8 miles from
the end of this runway. On a VOR Runway 32 approach, &/ either the NDB

or the 2.9 mile DME reading is used as the final approach fix. Tre minimum
altitude at this fix is 2,900 feet m.s.1l.; after passing it, a descent to
the minimum descent altitude of 2,543 feet m.c.l. may be initiated.

During the time frame of the accident, the Bradford FSS specialist
on duty did not observe ary activation of the Bradford VORTAC and NDB
monitoring system alarms. Following the accident, these two navigation
aids were ground- and flight-checked by the Fede.al Aviation Administration
(FAA) and were found to be within the specified tolerances. In addition,
the captain of AL 734 did not notice anything unusual with respect t.o the
IME (e.g., power interruptions) during his approach to Bradford shortly
after the accident.

1.9 Communications

Erie Approach Control is responsible ror providing separation between
aircraft operating under IFR at altitudes 5,000 m.s 1. and below in an
alrspace which includes the Bradfor¢ Airport. Accordingly, the air traffic
control services and attendant corpurications concerning AL 736 over the
route segment between Erie and Bradfcrd were accomplished by Erie Approach
Control. When a flight is cleared for an approach to the Bradtord Regional
Alrport, a ciearance which is also the responsibility of Erie Approach
Control, communications contact is transferred to Bradford FSS in order for
the flight to receive the latest weather conditions, altimeter setting,
runway :onditions,and other pertinent informa*tion.

These communications were routine and in accordance with standard pro-
cedures, There was no indication in any of these transmissions that AL 736
was encountering any difficulty. Tho last air-to-pound contact began at
2008: 47 when AL 736 reported procedure turn inbound, and Bradford FSS
responded with current wind information.

1.10 Aerodrome and Ground Facilities

Runway 32 at the Rradford Regional Airport is 6,500 feet long and 150
feet wide. The published airport elevation is 2,143 feet above sea level.
The runway .isequipped with high-intensizy runway lights which were oyer-
ating satisziactorily at the time of the accident. These lights had bren
turned Up tO their highest setting in orcer to assist the flight in making
its approach. The airport is not equipped with approach |ights.

On the evening of December 24, 1969, Runway 32 was covered with hard-
packed Snow and rough ice, and a Convair aircraft, which landed at Bradford
about 2 hours prior to the accident, had experienced poor braking action.
This information wes given to AL 736 by Bradford FSS at the correncement of

57 See Attaclméﬁ- a.
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its approach. The captain of AL 734, who landed approximately 40 minutes
after the accident, reported that he had no trouble stopping the sireraft,
despite the runway conditions, due in large part to the strong wind blowing
down the runway.

111 Flight Recorders

(a) Flight Data Recorder

N5802 was equipped with a United Data Control Model F~-542 flight data
recorder, §/N 2568, which was recovered from the wreckage completely intact,
with no evidence of mechanical damage. The recording medium was readable
and all parameters were functioning throuzhout the flight. Tie appearance
of all recorded “races was normal, with tne single exception of the altitude
trace, which reflected a continuously high reading of approximately 1,150
feet.

In order to determine the cause of the aberration in the altitude trace,
the flight data recorder was minutely examined at the manufacturer's head-
quarters. It was discovered that the altitude stylus had an .063-inch
offset, corresponding to an error of approximately 1,000 feet at all alti-
tudes. In order to further refine the specific degree of the error, an
examination wes made of the altitude trace indications during ground
operations at the 21 consecutive stations into which 15802 had operated
prior to the crash. These values were then compared with the listed air-
port elevations. The result was an average high reading of 1,145 feet.

When the error calculated above was applied to the altitude trace
recorded between lift-off at E-ie and impact, all altitudes flown by
N5802 corresponded closely to the air traffic control assigned altitudes,
the procedure turn altitude, the final approach fix altitude, and the
elevation of the ground at the accident site. The heading and airspeed
traces also were consistent with a normal approach.

kingthe final minute of flight, the flight recorder indicated an
altitude loss of approximately 1,050 feet (from about 3,150 feet m.s.1. to
2,100 feet m.s.1.). The rate of descent during the first 30 seconds of
the final minute was a steady 60C feet per minute, and then the rate
steepened to a constant 1,500 feet per minute during the fimal 30 seccuds.
The indicated airspeed during the final minute decreased gradually from
140 knots to 130 kaots, and the vertical acceleration trace indicated
only minor excursicns. Finally, the heading trace during the last minute
fluctuated between 330° and 3L40°.

(b) Cackpit Voice Recorder

In addition to the flight data recerder, N5802 was also equipped with
a United Control cockpit voice recorder (CVRS Model V-557, &/N 1452. There
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was no visible damage to the CVR as taken from the wreckage. Exsmination
of the recorder tape and the recordings found thereon revealed the CVR
was operating at the time of the accident and had functioned normaliy for
a period of approximately 30 minutes prior to the accident.

The last 12 minutes and 21 seconds of the tape was transcribed. Of
this portion, the fimnal 7 minutes was considered to cortain the information
mest pertinent to the accident. Accordingly, the conversation and sounds
recorded during this period--commencing with the trancmission from Erie
Approach Control at 2004:51, containing the latest Brac¢ford weather, and
te minating with the end of the recording at 2011:51-- is set forth in
Appendix D.

The voices of the crewmembers making voice transmissions and conversing
in the cockpit were identified by several Allegheny Airlines employces who
ware sufficiently familiar with the two pilots to recognize their voices as
heard on the recording. An effort was also made to ilentify the two "click"”
sounds recorded at 2011:38 and 2011:40. A spectral analysis of these
sounds war mede along with comparing them to the rrcorded sounds of certain
known Convair 580 cockpit switches. However, this study did not reveal
any significant characteristics upon which a determination could be made
of the identity of the switch sounds recorded on the 15802 CVR.

(c) Correlation of the two recorders

Attached hereto is & profile presentation of the final 3 minutes and
15 seconds of flight. as depicted by the flight data recorder readout
(Attachment 2). Interspersed on thig profile are pertinent crew remarks
extracted from the cockpit voice recorder.

There is a total of 4 seconds of elapsed tine between the first sounds
of impact and the end of the recording on the ¢VR. In addition, the first
evidence of tiee contact on the flight data recorder occurs 4 seconds
prior to the end of the traces. Since the aircraft would have taken approxi-
mately 4 seconds to cover the distance from initial tree impact t o ground
impact, _’{/ it csn be established that both recorders ceased operating at
the same time. Accordingly, it wes pessible IN prepar.ng Attachment 2 to
accurately correlate the two reccrders in terms of time.

1.12 Wreckage

Impact occurred along terrain which had an average upslope of 1.5°
and which wes partially covered with trees. The first signs of impact

I/ The distance invoived Is 8C0O feet, and the aircraft ground speed wes
approximately 200 feet per second at initial impact and was not slowed
appreciably until arter the first 700 feet of travel following initial
impact.
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were broken tree branches 66 feet above the ground. The ground elevation
at the base of this tree was 2,015 feet. From this point, the swath cut
by the aircraft through the tree branches followed d general heading of
331° magnetic, witn a downward slope of 2° for 230 feet. Evidence indi-
cated that at this point, the right wing of the aircraft, outboard of

the engine, struck a large tree 38 feet. above its base, the elevation of
vhich was 2,035 feet. The downward siope of the swath cut by the aircraft
thereafter increasad to 4° until thr first ground impact at a point 800
feet from the initial tree contact. The heading of the swath remained
331° untl reaching a point. 715 feet from initial tree impact, after which
the heading changed to 342. The major portion of the aircraft came to
rest, inverted, 1,053 feet fror the point of initial impact. The elevation
at the main wreckage area was @,040 feet. 8/

The airframe structure ard all flight controls were found, in the
wreckage area. Examination of the fiight control system did not reveal
any evidence of failure or malfunction prior to impact.

The Wings were extensively damaged by tree impact. Tumage precluded
determination of the outboard wing flap settlngs. The right inboard flap
was complete and indicated 17° of extension. The flap structure was u~
damaged in the area of the extension visual indication mark. The left in-
board flap also wes complete and indicated 15° of extension; however, this
flap wes wrinkled and distorted in the area of the visual indication mark.

The main landing gcsr Wes in the extended position but Not locked,
although the down locks were intact. During the movement of the structure,
it wes found that the landing gear could be placed in the fully extended
position and the down locks would function. Damage to the nose gear pre-
cluded determination of its position.

_ The extend-retract mechanisms of both landing lights were discovered
In the extended position. The lamps were missing.

Examination of the engines at the crash site did not reveal any evi-
dence of mechanical fault or failure prior to impact. Examination after
disassembly at the manufacturer's facility disclosed blade angles at impact
of T 34° for the left engine propeller and # 37' for the right engine
propeller. The power corresponding to these blade angles is 1,065 horse-
power for the left propeller and 1,775 horsepower for the right propeller.

The barometric pressure setting on the captain's altimeter indicated
29.78 inches. The hands were free to rotate and the hundreds hand had
fallen fron its shaft. The first officer's altimeter barometric pressure
setting i .uicated 29.69 inches. The setting knob wes broken off and the
pointers were free to rotate. Both altimeters were dismantled and examined
at the manufacturer's factory. The internal mechanism of the first

See Attachment 3 for a diagram graphically depicting the swath cut by
the aircraft as well as the distribution of the wreckage.
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officer's altimeter was broken into many pieces and no useful information
was obtained. The captain's altimeter, with the rocking shaft pivots
replaced, proved to be omnerational and tested within the tolerance limits.
It wes not possible, however, to determine the altitude readirg at time of
impact.

The only part of the aircraft static system not recover-d wes the
left "salt shaker™ port serving the altitude controllzr mechanism of the
autopilot. Examination of the static system did not reveal the presence
of any obstruction, foreign material, or moisture. Examination of the
captain's altitude controller servomechanism showed a vosition equal to an
eltitude of 2,193 feet m.s.l. MNo informaticn was obtairned fron the first
officer's altitude ccntroller.

The Distance Measuring Equipment war. recovered and examined in the
Allegheny Airlines instrument shop. The unit wes fourd to be operstional
and accurate to within 0.1 mile. The distarce display in the cockpit
showed approximately 1.5 miles. Internal me-hanism readings showed 1.4
miles.

The flight director/autopilot controller mode selector switch wes
found in the "approach™ position. Examination of the flight director
indicator showed that the command bars associated with the selection of
the approach mode were motor-driven from view. The cortnand bars on 'this
unit are positioned out of view only when the “gyro" node is selected.

The autopilot electrical power switch was found in the "on' position,
The bank and pitch control knobs were functionally free. Tae autopilot
indicators were centered.

The captain's flight director indicator was found intact. The pitch
command knob was overational and positicned o a 3" nosedown indication.
The symbolic aircraft was centered in the inszrument face. The glide slope,
gyro, and computer Slags were in view.

The captain's course selector knob shaft was bent. The course selected
showed 3322°, The compass card indicated 337°. The lateral deviation bar
was centered. The glide slope fiag and the YOR/LOC flag were in view. The
To/From indicator was hidden from view at rest, but rotating the instrumeni
case caused the arrow to appear. The heading marker was on 105°.

With respect to the first officer's flight director indicator, the
front glass wes smashed, the pitch comand krcb wes bent approximately
20°, and the selector knob was disconnected inmternally. The symbolic
airplane wes centered in the instrument face. The gyro and computer flags
were in view, and the glide slope flag wes migsing.
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The £irst officer's course indicator course knob Wes bent, the glass
face was missing, and the compass flag was in view. The compass card
indicated 005°. The course selected showed 318°, the course arrow 318°
and the heading marker 335". Tre case was dented and the lubber line wes
broken. The lateral deviation var wes deflected 1-1/2 dots to the right.

1.13 Fire

Evidence in the wreckage indicated that the aircraft fuel tanks were
ruptured at sore point prior to terminal impact and that fire occurred
at the fracture point of the right wing, adjacent to a severed electrical
wlre bundle. Flame propogation was noted on the terrain and trees along
the wreckage path. Moderate to heavy sooting wes evident on the right
side of the fuselage. There were soot deposits and sv&ll paint blisters on
the top of the right horizontal stabilizer. Survivor reports of flast.»s
of light or fire following initial impact generally substantiate the
existence of a fire on the right side of the aircraft.

There wes no evidence of sustained burning of fuel tanks »r associated
structure, or that any part of the main wreckage continued t» burn after
coming to rest. Nor wes there any indication of preimpact fire.

1.14 Survival Aspects

The aircraft came to rest in an inverted position with the top portion
of the fuselage structure torn away. More specifically, the damage to the
upper frzelage began just below the windshield and extended aft in a
diagonal plane to the top of the fuselage at the rear cabin aoor.

Twenty-six of the 27 survivors were seated in the rearmost nine rows
of seats (out of a total of 13 rows). The remaining survivor wes located
in the front w left aisle seat.

Mo of tine survivors who remained conscious recalled that when the
alreraft came to rest, they were still in their seats with their seatbelts
fastened. One stated that he was separated from Mis seat (next to window,
Just aft of left wing) and ended up on his back, across the aisle, with his
geatbelt hanging around his waist. A number of passengers related that
they came to rest with their head or face pressed into or against the snow
and dirt.

Many of the survivors were able to unbuckle their seatbelts and falz
or ease themselves down onto the ceiling of the inverted aircraft. These
persons then began to search for exits from the plane and to help others
out of their seats. The primary means of exit utilized were the rear left
cabin door, which apparently was torn off at impact, and a hole in the left
side of the aircraft near the wing.
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Those whe were able to exit the aircraft without assistance went
back inside and helped evacuate everyone they could. During this period,
some of the survivors started a fire at some distance from the aircraft
using wood, seat cushion material, and small pieces of baggage. As the
survivors were removed fiam the aircraft, they grouped around the fire
to wait fo. help. It was extremely cold. and windy, and moderate to heavy
snow was falling.

Several of the survivors recalled observing aircraft overhead while
waiting at the fire. After what one survivor estimated to be an hour,
rescue personnel arrived and proceeded to extricate the surviving
passengers still pinned in the wreckage. The injured survivors who were
unable to walk out with or without assistance were evacuated by various
means, including stretchers, jeeps and snowmobiles.

1.15 Tests and Research

Following the second Allegheny Airlines Convair 580 approach accident
at Bradford Regional Airport (January 6, 1969), the circumstances of which
were similar in many respects to those surrounding the December 24, 1968,
accident, which is the subject of this revort, Allegheny conducted a series
of flight tests to explore certain operating characteristics of the Convair
580 static system. The general areas covered by the test program were:

(1) Static system operations with ports partially obstructed.

(2) Static system operations with port surface area irregularities.

(3) Altimeter responses to pressure changes under extreme
temperature condition?.

(4) Static system water ingestion characteristics.

The test with ports partially obstructed waes conducted in two phases.
In phase 1, the aircraft had only one static port of the test system
operative, while the other port wes taped off. In phase 2, all but one
of the holes in each port were taped off. The altimeter and airspeed
readings of the test system were compared with a normal system during
ordinary descent conditions and rapid descent corditions of 2,000 feet per
minute. In each case, It wes found that the reading variation between the
normal system and the test system wes aot significant. Even abnormal air-
craft maneuvers, such as sideslipping, had little or no effect. Maximum
reading variations were 7 knots airspeed and 60 feet altitude.

The test involving static port surface irregularities was conducted
by taping a 1/8-inch-diameter cylindrical spoile the fuselage in a
vertical position, 1/h inch forward cf a static The opposite port
of the affected system wes covered with tape. As in the first test, the
test system readings were compared with readings taken firom a ncrmal system
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under identical econdrtions. During climb and descent maneuvers at 1,400
t0o 1,500 feet par minute, variacions in airspeed readings of zero to 15
knots and variations in altitude readings of 20 to 300 feet were recorded.
The maximum altitude variation occurred in climb; in descent, the maximum
altitude rariation was 20C feet. This test demonstrated that the system
is responsive to surface irregularities in the static port area.

The altimeter response to pressure changes wes conducted wih an
altimeter that had been cold-soaked in an atmosphere of minus 30° F. to
minus 38" F. for 21 hours. Reedings of time required for the altimeter
to indicate a change of a 1,000«foct increment under constant rate of
change conditions were recorded and compared with a room temperature
altimeter under identical conditiocs. A descent from 10,000 to 4,000
feet took up to 3 seconds longer per 1,000 feet on the cold-soaked altime-
ter than on the room temperature instrument. Continuing the descent from
4,000 feet to 1,09 feet, the cold-soaked altimeter took up to 2 seconds
per 1,000 feet longer than the room temperature altimeter. The span of
readings w#as between 51-1/2 seconds angd 58 seconds per 1,000 feet. The
variations recorded were considered negligible.

The static system water ingestion characteristics were tested on
aircraft that had the following configurations:

1. Ore static port of the copilot's system wes disconnected and
blocked off, leaving one operative port in this system.

2. A plastic tube wes installed to the operating port of the test
system for viewing the accumulation of water. The water was cclored for
easy identification.

3. A water discharge device was installed about 1to 1-1/2 feet
in front of the operative static port in the test system. This device
was capable of discharging a flood of 4 to 5 gallons of water per minute
over a surface areg gf approximately 15 inches directly in front of the
operative static

k. The pilot's static system was not disturbed.

As in previous tests, readings were taken from the test system and
compared with reagdings taken from rarv&E systems under identical conditions.

Before the flight test was started, the test system was filled with
water in the stand pan area adjacent to the static port in an effort to
test the self-purging characteristics of the system. This water con-
tamination caused an altitude error of more than 200 feet on the ground
prior to takeoff. During the takeoff roll or slightly after lift-off,
the water ran out of the test system and it functicned normally during
the subsequent climb.

The aircraft was climbed to 15,000 feet. At this time, the water
discharge wes turned on and the aircraft was descended at a rate of 1,500
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feet per minute, with an airspeed of 125 knots. Water wes first observed
in the plastic tube at approximately 13,500 feet and was allowed tO ac-
eunulate until about 8 to 10 inches of water were in the tube. The
altitude at this time wes 8,500 feet and the water was then turned of?f.

Tescent was continued to an altitude of 3,000 feet. During this
descent, a maximum variation of 36 knots airspeed and 660 feet altitude
wes recorded between the test system and the pilot's instruments. The
contarinated system instrument read higher in both cases. At the point
of level-off of 3,000 feet, the water ran out of the system, again demon-
strating its self-purging characteristics.

The aircraft wes climbed back to 15,000 feet and the test system per-
formed normally during this climb. A second descent was made with the
water discharge turned on and the rate of descent at 1,500 feet per minute,
with tne airspeed increased to 250 knots. During this descent, the test
system performed normally and no water Wes ingested, in spite of efforts
to do so.

The tests demonstrated that the static system can be made to ingest
water under certain specific conditions, which are:

1. The aircraft must be descending.

2. The airspeed is critical, with ingestion occurring only at
slower airspeeds.

3. All holes in the ports of a specific system must be covered with
water simultaneously for a sustained period of time. (In the
tests, a flood of waver equivalent to the quantity being felt by
the entire fuselage during a rainstorm was Concentrated in a
small area.)

L. Airflow through the static port must be accelersted by removing
one static port of the system.

With respect to Convair 580 line operations, Allegheny Airlines
reported that it wes aware of only one instance in which water wes dis-
covered in the static system. Thic incident involved an aircraft which
had a writeup of an airspeed indication of %0 knots on the ground and an
altimeter in error by 200 feet. A mechanic drained the system, but his
findings were unknown. Within several days, there was a complaint +hat
the copilot's static system wes inoperative. Again the system wes drairned
and no moisture was found. The mechanic then applied air pressure to blow
out the system and a momentary mist of water was ejected out through the
static port. There were no further problems with the system.

1.16 Other Information

The Allegheny Airlines Operatiuns Manual, as constituted st the time
of the accident, provided that the duties of the pilot not flying the
aircraft during the descent and approach should include the following
callout procedures:
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"Call out approsching 18,000 feet as a reminder to reset
altimeters. €all out 15,000 feet, 10,000 feet, 5,000 feet and
1,000 feet above initial approach altitude or 1,000 feet above
field elevation in the case of VFR approaches.

On final approach, upon reaching 350G fzet above field elevztion,
the pilot not flying shall call out altitude, airspeed, and rate of
descent. Thereafter, he shall call out specific deviations from
programued airspeed and desired descent rates (this is especially
important in turbojet aircraft).”

The nonflying pilot's duties also require him to observe outside
conditions to the degree possible throughout the approach and, no latzr
then 100 feet above the minimum altitude, to be alert to spot and call
approach lights, runway in sight, or other pzrtirent information.

The Allegheny Airlines Convair 580 Pilot's Handbook states that "a
madrum rate approaching 800-1,000 FPM should not be tolerated during
the final stages of the approach.”

Subsequent to the accident, the callout procedures quoted above
were revised by Allegheny Airlines to read as follows:

"Duties of the pilot not flying the aircraft during the descent
ard approach: Call out approaching 18,000 feet as a reminder to
reset altimeters. <Al out 15,000 feet, 10,000 feet, and 5,000
feet. At 1,000 feet above airport elevation call out '1,000 feet'.

ViR
At 500 feet above airport elevation call out '500 feet’,
then call out airspeed and rate of descent.

IR

500 feet should be called out as in VvFR. In additicn = = *
100 feet above minimums call out '100 feet above minimums', then
call out airspeed and rate of descent.

At minimums call out the words "AT MINIMUMS" then call out air-
speed and rate of descent.

Thereafter, call out any deviations of altitudes, airspeed and
rate of descent from normal programmed rates.




- 17 -

During circling approaches call out any altitude, airspeed or
descent deviations from normal or as specified by the captain.
Deviations defined as:

Altitude - whenever indicated altitude varies from minus 50 feet
to plus 100 feet from required altitude for that portion of approach
being made, i.e., altitude prior to fined fix, MDA, circling, etc.

Glide Slope and Locaiizer needle = when one dot or more deviation
exists after leaving outer marker or final fix inbound, call 'Glide
Slope® or 'Localizer', whichever applies.

Airspeed = whenever airspeed varies plus or minus 10 knots from
prograsmed speed. Minus airspeed never to be less than 1.3 vg (v ref).

Sink Rete - whenever descent rate exceeds 750 feet per minute on
final .*
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2. ANALYSIS AND CONCLUSIONS

2.1 Analysis

Based on informatiorn derived from the flight data recorder, the
" £lightpath Flown by AL 736 during its approach to the Bradford Regional
Airport was consistent with the prescribed procedures with the exception
of there being ro level-off at the MDA. The execution of the approach wes
flawless up to, and beyond, the 2.9 mile DME fix and until approximately
17 seconds prior to inpact. At that time, the aircraft passed through
the MDA in a steady descent of approximately 1,500 feet per minute, which
continued without change until contact with the trees occurred. There
is no evidence that the crew became aware of the proximity of the aircraft
to the ground until initially striking the trees, after which the first
ofticer cried “goullup.“ It then appears that the crew made an attempt
to arrest the descent, 9/ but there wes insufficient time to do SO since
epproximately 1 second Tater, the right wing struck a large tree, resulting
in an asymmetrical lift condition which caused the aircraft to roll over
to the right to an inverted position.

The entire thrust of the investigation was focused on uncovering the
reason behind the apparently unrecognized descent to an altitude not only
below the specified MDA, but to one below the Bradford Regional Airport
elevation. in the process of attempting to identify the cause of this
descent, a number of factors were eliminated from consideration by the
known facto. On-scene investigation of the aircraft wreckage, and subse-
guent detailed examination of the propellers, altimeters, and airborne
navigation equipment, did not disclose any evidence of preimpact failure
of aircraft structure, control systems, powerplants, propellers, or
instruments. Nor wes there any indication of these or any other problems
of an energency nature in the crew’s recorded conversaticn.

Crew fatigue wWas not considered a factor since the flight crewmembers
had almost 16 hours of rest during the 24-hour period prior to the fiight.
Crew incagpacitation was also ruled out, not only »n the basis of post-
mortem examination, but also because of the routine nature of the cockpit
conversation until 2 seconds before impact. |In «ddition, all persons wio
came in contact with the ¢rew at the en route stops or during flight stated
that both pilots appeared alert and normal.

g The power setting found on the right engine (L,7//5 horsepower) was
substantially above the setting which would be expected in a descent
or even in level flight. The lower power setting on the left engine
apparently resulted from a tree strike 500 feet from initial impact.
(See Attachment 3.) . The right engine, on the other hand, was not
appreciably affected until ground impact.
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The possibility of erroneous information being presented to the pilot
because of a malfunction of ground-based or airhorne nevigation equipnent
was also ruled out by the evidence. The Bradford VORTAC was both ground-
and flight-checked by the FAA following the accident and found to be
operating within the prescribed tolerances. TFurthermore, the absence of
any alarm on the VCRTAC monitoring system, as well as the report of normal
operations by the captain of AL 734, which was navigating by means of the
VORTAC during and after the approach of AL 736, would also tend to pre-
clude the possibility of a signal interruption or malfunction which i
have caused false readings in the cockpit during the approach of AL 736.
Finally, the fact that the aircraft was properly positioned on course,
and the DME recording in the cockpit at the time of impact wes providing
proper distance information, substantiate the conclusion that neither

the ground-based nor airborne navigation equipnent wes a factor in the
accident. 10/

Another possibility which was considered was that the altitude hold
feature may have been used in connection with either the autopilot or
flight director system in order to maintain the MDA once this altitude
level had been reached. |f this were true, an inadvertent disconnect of
the altitude hold or an error in the comand bar computed information
could produce an unwanted descent.

With respect to the autopilot, the evenness of the altitude trace
throughout the procedure turn, as reflected by the flight data recorder,
would indicate that the altitude hold feature was being utilized. Since
the aircraft then commenced a descent, the altitude hold switch must then
have been turned "OFF". IFf this switch had been reactivated at the MDA,
the autopilot should have leveled the aircraft at that altitude. However,
there is no evidence of such a leveling, or even an initiation of such a
maneuver, shown on the flight data recorder. Since the altitude hold
device apparently was in use and working properly during the procedure turn,
it is not likely that it would have failed to operate at the MDA had an
attempt to use it been made.

The flight director system command bars are electrically driven
through a gear train and werc not likely to have Seen moved appreciably
at impact. These bars are mechanically positioned out of view only by
selecting the gyro mode. Since the command bars were found positioned
out of view in the wreckage, the system could not have been selected to
any mode except gyro. In this mode, the flight director provides only
the basic attitude display, arnd the altituile hold unit cannot be used in
connection with the flight director system.

10/ The aircraft was within 2,000 fect of the extended centerline of
the runway, and correcting back to the 326" inbound course, wien
it Struck the trees. The DME reading was 1.4 nautical miles, which
wes the actual distance from the crash site to the VORTAC,
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In view of the foregoing, It is concluded that neither the automatic
pilot nor the command bars of the flight director were being used for
the purpose of holding altitude at the MBA and, consequently, the altitude
controller was not a factor in the accident.

An incorrect altimeter setting is another possibility which wes

ruled out as a causal factor. The altimeter setting of 29.77 in. Hy
was given to AL 736 by Bradaford FSS just 5 minutes before the crash.
A subsequent check of the instruments used by the FSS to determine the
setting revealed that the information was accurate. The captain's
altimeter wes found in the wreckage with a setting of 25.78 in. Hg, or
within 00.01 in. Hg of the proper setting. The first officer's altimeter
was found with a setting of 29.69 in. Hg. Even if this were in fact the
setting at impact, the result would be an erroneously high reading of

feet. However, it is likely that the first officer's altimeter was
correctly set since, when performing the Preliminary Landing Checklist
12 minutes before the crash, the first officer called out "Altimeter Seven
Seven" and received a reply from the captain of "OK here."

During the investigation, a considerable degree of attention was
focused on the static system in order to determine whether contamination
of that :system might have caused erroneous altitude and rat. of descent
indications in the cockpit. |If a restriction formed in the lines or
ports of a static system, the altimeter reading could lag behind the
actual altitude of the aircraft during a descent, thus cuusing the pilot
to believe the aircraft was higher than the actua) altitude at any point
during the descent. At the same time, the rat< of descent displayed would
be less than the actual rate of descent, an iudiecation which would appear
consistent with the apparent loss of altitude measured against a time
basis. If the restriction were to progress to the point where complete
blockage of the static system occurred, the result would be an appearance
inthe cockpit of 1evel flight at the altitude indicated, notwithstanding
the fact that the aircraft was still descending.

Such a restriction or blockage could ocecur from the ingestion of
moisture frcm the atmosphere through which the aircraft operated, from
airframe deicing fluid which may have been previously <trapped in the
lines, c¢» from ice forming on the airframe =pi blocking the static ports.
The aircraft would have been in the clouds threughout most of the flight
from Erie to Bradford, and may have encountered light airframe icing, as
wes experienced by AL 734. However, no evidence of ice was found on the
static ports of N5802 during examination ot the wreckage. Had such ice
existed, the below freezing conditions prevailing at the crash site
would have prevented the ice from melting aad some trace thereof would
have been found.
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With respect to water being ingested into the static system, the
tests conducted by Allegheny Airlines subsequent to the accident demon=-
strated that such a phenomenon could occur only under conditions
extremely artificial to normal line operations. Furthermore, there was
no moisture found during the physical examination of the static sygtem
of 15802, Nonetheless, such evidence does not necessarily preclude the
poseibility that some liquid, such as water or deicing fluid, may have
been present in the system but was lost when the lines ruptured at impact.

n Allegheny Airlines Convair 580 aircraft, there are three separate
static systems: Ore supplies information to the altitude controller on
the captain's side, another 'to the first officer's instruments and to the
flight data recorder, and the third to the captain's instruments. Each
system has two static ports, one located on each side of the aircraft
within several inches of the ports serving the other systems.

The altitude controller converts pressure sensing to an electrical
signal that is used by the flight director system and automatic pilot in
the altitude hold function. It is possible to determine by tests the
pressure being sensed by the aneroid at the time power wes removed from
the motor generator component of this instrument. Such tests indicated
that the altitude controller unit, serving the autopilot altitude hold
feature for the captain, was sensing a pressure equivalent to 2,193 feet
m.s.1l The proximity of such an altitude to the actual altitude at impact
indicated there were no significant restrictions in the lines of the
altitude controller static system.

The flight data recorder and first officer's instruments are served
by the same static system. As noted previously, the corrected flight
data recorder showed the aircraft to be at the proper altitudes at Erie,
en route to Bradford, during the procedure turn, and over the final approach
fix. In addition, the corrected flight dat:. altitude recorded at impact
with the first tree (2,100 feet m.s.1.) is within 20 feet of the actual
altitude of that point (2,081 feet m.s.1.). In view of the numerous
points at which the corrected flight data recorder altitude information
is consistent with altitudes which are known, ATC assigned, or prescribed
by approach procedures, it must be concluded that the recorder wes pro-
viding an accurate representation of the actual flight profile. Accordingly,
there could not have been any significant restrictions in the static system
serving the flight data recorder.

Based on ATC communications and intracockpit conversation between
the crewmembers, it is obvious that the captain was flying the aircrart.
Consequently, when the aircraft was maintaining AIC assigned altitudes,
and while it was being maneuvered at the various altitudes specified in
the apz—nach procedure, it was being positioned in space by reference to
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the ecaptain's instruments. Since the flight data recorder, which is on
an entirely separate static system, showed that “he altitudes being
flown by the captain were the correct altitudes up to at least the final
approach fix, it follows that, untl that point, there could not have

been any significant restriction to the static system gerving the captain's
instruments.

Although remote, it may be hypothesized that a restriction 1iIn the
captain's static system occurred after the aircraft passea2 the final
approach fix and while it was descending to the MDA, with the consequence
that the altitudes and rates of descent displayed on tte captain's instru-
ments would have lagged behind the actual values. Had such a condition
in Sact developed,however, it would have had to occur rapidly enough to
create a 500-foot error in altitude during a total descent of 90C feet. 11/
The same condition in a static system which would cause a 500-foot error
in the altimeter would also produce an indicated airspeed of 164 knots,
as compared with the actual airspeed of 130 knots reflected by the flight
data resorder. Such am indicated airspeed would be above approach speeds
rreserited in the Allegheny Airlines Convair 580 Flight Operations Train-
ing Manual, and above the maximum allowable speed for extending flaps to
the landing position. In view of the fact that control of airspeed is
essential to the proper execution of an approach, it is highly likely that
Lad any such excessive airspeed been indicated in the cockpit the captain
would have taken immediate steps to reduce it tc an acceptable level.
However, the flight data recorder showed a constant airspeed and constant
rate of descent during the last 30 seconds prior to impact, thus demon-
strating that no change in power or pitch attitude occurred.

Along with airspeed and altitude, another key indication monitored
by the pilot during an instrument approach is pitch attitude. An evalu-
ation Of the performance characteristics of the Convair 580 aircraft indi-
cates that, with the landing and Slap configuration, airspeed, rate of
descent, and appropriate power settings which would have existed during
the final 30 seconds of AL 736, an aircraft body angle of 4° nosedown
would have been required. 1 the static system were to become restricted,
the pilot would bz confronted not only with the anomaly that the rate of
descent was decreesing while the airspeed was increasing, but that this
was occurring with the artificial korizen showing a steady 4° nosedown
asttitude, and without any increase in power or change in pitch on his part.
That such a conflict in information wculd go unrecognized by a qualified
airline pilot, if, in fact, he was monitoring the instrument panel, is
difficult to accept.

'y The aircraft initially contacteu the trees at an altitude of 462 feet
below the MDA with no indication of any attempt by the crew to level
the aircraft prior to that point,
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In viev of the foregoing, it is concluded that there is no evidence
o other logical basis on which te conclude that any problems with the
captain's static system existed.

Turning to the approach procedure itself, it is unlikely that the
crew wes misled by outdated or incorrect instrument approach charts, inas-
much as current charts were found in the wreckage. Nor is there any
evidence indicating that the charts vere misread by the crew. As noted
previously, the correct approach procedure, including altitudes, was flown
up to and beyond the final approach Fix. The first officer had advised
the captain, 2 minutes prior to impact, that the ninimms were *2,643,"
which is the correct MpA for a circle-to-].and approach and 100 feet higher
than the MpA for the straight-in approach being flown by AL 736. ?&her-
more, there are no numbers on the approach chart as low as the altitude at
which the aircraft struck the ground.

Ore conceivable explanation for the descent below the MDA is that such
descent was intentionally made by the crew in order to proceed by visual
means fron the final fix to the runway. 1In a situation where tne repoyted
ceiling is at or near the MD&, there might be a tendency for a pilot to
descend below the prescribed minimum altitude in order to break out of
the clouds at an early point in the final approach, and thereby assure
having the runway in sight before being so close to it that a straigh®-
in landing would not be possible. In this instance, however, the crew
wes advised that the ceiling was 2,000 feet broken and the visibility was
Amile in light snow. The crew conversation reflected On the coekyit voice
recorder showed that the aircraft was out of the clouds as it overheaded
the airport at the start of the approach, and that ground wes visible
during the procedure turn. These observations would have tended to confirm
in the minds of the pilots that the reported ceiling vas reasonably valid,
and that the principal problem in sighting the runway would be the re-
stricted visibility. Under these conditions, there would be little to be
gained by a deliberate and substantial descent below the MDA at a distance
of over 3 miles from the airport. Accordingly, an intentional descent
below MDA is not considered to be plausible causal theory.

The remaining possibility to be considered, and one which is most
consistent with the known facts, is that the descent below MDA ws un-
intentional and unrecognized because the attention of both pilots wes
directed outside the cockpit and neither were observin? the instruments.
It is believed that this situation developed as a result of the factors
discussed below, none of which was individually significant, but all of
which, acting in combination, caused the captain and first officer to be
looking outside the aircraft at the same time to establish visual refer-
ence to the ground at a critical stage in the descent.
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Qe cf the primary concerns of the pilots of AL 736 upon passing
the final fix would have been to establish visual reference to the
ground SO that a descent below the M2 could be initiated as soon as
possible. This is true for several reasons. Ifthe ruway were sighted
at the reported visibility of 1 mile, a rate of descent from the MpA of
approximately 900 feet per minute wculd be required to land the aircraft
on the first 1,00C feet of sunway. |If the runway, or the environment
associated with it, were not observed until the aircraft was closer than
a mile, then an even higher rate of descent would be reqgnircd. 12/ Such
terminal rates of descent would be of particular concern to a piiot who
is instructed by his handbook that "a maximum rate approaching 600 to
1,000 feet per minute will not be tolerated during the final ggapes OF the
approach.”  Consequently, 1t would be nstural to expect kin to make cvery
effort to initiate his fim|1 descent to the runway as early as possibie 1N
order to avoid having to descend at an excessive rate prior to landing, or
execute a circle-to-land or a missed approach.

The captain’'s ccncern about the excessive rate of descent problem
resulting from low 'risibility conditions would ave tecn bLeightened by
the reported adverse runway conditions. Indeed, it is apparent that he
was more coucerned about the poor braking action than being able to see
the runway at minimums, as demonstrated by his comment "l think we'il sece
it, but that's not the problem. It just means gztting stopped.” It is
therefore likely thar the pilot would e particularly careful not to be
high or fast when the runway was sighted, and would be planning his
approach with these concerns in mind.

Approximately 37 seconds before iritial impact, the first officer
comented you're about two and one half miles from the end of the nt--
way, Gary." In fact, the aircraft was then nearly 3-1/2 miles from the
runway. |n all probability, this call was derived from tic IME, _}_3:/ %:?

18] That the caplain Wes concerned aoout tne vaiidity of (NE€ reported
visibility is implicit in his comment "How .aa Can they have light
snow and now they got a mile?" In fact, the weather conditions in
the final aporoach arca may have been as lor: as the variable 800
foot obscuration and 1/2 mile visibility reflected in the weather
observation made 2 minutes after the crash.

13/ Considering the darkness and reduced visibility in snow, it is
extremely unlikely that the a-1/2-mile figure was dfrivcd from
ground reference. The DME, on the otter harnd, would have been
indicating exactly such a distance at that peoint in the approach.
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the first officer inadvertently miscalled it as the distance to the

runway instead of the VORTAC In any event, the result would have been

to cause the captain, if he did not recognize the error, to expect that

inthe next 30 to 45 seconds he would have the end of the runway in sight. Lh/
It is also noteworthy that immediately following this call, at a point 30
seconds prior to impact, the rate of descent of the aircraft was increased
from 600 to 1,500 feet per minute, which may be an indication that the

captain expected the runway to come into view momentarily and, in the

process of searching for the runway lights, inadvertently exceeded the
wmximi.n allowable sink rate.

Two "click" sounds were recorded by the cockpit voice recorder 9 and
T seconds prior to the sounds of initial impact. Although these sounds
could not be positively identified by means of e spectral analysis, there
is a considerable amount of evidence supporting the conclusion that the
first "click™ wes the activation of the landing light "ON" switch, while
the second "click™" represented the activation of the landing light
"" "TENDED'" switch. A passenger and the surviving stewardess, each looking
out a different side of the aircraft, observed lights shining downward from
under the wings approximately 4 to 7 seconds prior to impact. The lights
they described could only have been the landing lights in the "Retracted"
position. In fact, the stewardess, based on nher familiarity with the
aircraft, specifically referred to what she saw as the "landing lights."

The landing lights take 7 seconds to extend, a duration of time
exactly equal to the period beilween the second click and initial impact.
Accordingly, there was sufficient time for the lights to become fully
extended prior to impact, which is the position in which they were found
in the wreckage. The conclusion that tne lights were in the process of
being extended seconds before impact also accords with the passenger's
description that the lights were shining downward but at a slightly for-
ward angle at one point when he observed them.

The most logical reason for the landing lights being turned on and
extended is because the captain, based uvpon the 2-1/2-mile call by the
i first officer some 30 seconds previously, would be mentally positioring
the aircraft at a mile and a half from the runway and thus was antici-
pating landing. _J_:g/ Concurrent with turning on the lights, there would

ik/ The Tact that runway lights were turned up to high iatensity would
have meant they would become visible at a distance /& mile greater
than the reported prevailing ground visibility.

1_5/ Allegheny Airlines winter procedures specify that the lights should

be turned on prior to cxtcnsion in crder to wam up the gear drive
mechanism.
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be a natural tendency on the part of a pilot to look outside to see
vhether any ground reference could be established by the downward shining
lights. That this in fact happened is substantiated by the captain's
corment, 4 seconds after turning on the lights, "Ifit'll help to see it,
I don't kxnow." In this connection, it should be noted that in snow,
vertical visibility can be quite good and ground objects observable if
directly berieath an aircraft, whereas forward or horizontal +isibility
will be poor. 1f, at the time the captain turned on the landing lights
and before they were extended, he iooked downward out his side window, he
would have been looking at a ground level of approximately 1,800 feet
m.s.1., or 340 feet below airport elevation and 550 feet below the level
of his aircraft. This in turn would have created a mental impression of
being high on the approach at a point when he believed the aircraft was
within a nile and a half or less from the end of the runway. Accordingly,
he would not be overly concerned about continuing the descent for several

more seconds while he attempted to sight the runway lights he expected to
come into view at any moment.

Allegheny Airlines procedures in effect ai:the time of the accident
specified thet the pilot not flying the aircraft during the approach, in
this instance the first officer, saould call out altitude, airspeed, and
rate of descent upon reaching 500 feet above field elevation. The cockpit
voice recorder indicated that such a callout, which would undoubtedly have
prompted the captain %o arrest tae gescent, was not made. The reasons for
this omission by the first officer are not entirely clear. It is interest-
ing to note, however, that the Allegheny procedures also require the first
officer to be observing outside conditions and to be alert to spot and call
ground reference no later than 100 feet above the Mma. In this particular
approach, the latest point at which the first officer was supposed to call
out ground reference coincided with the point. at which he was to call out.
500 above field elevation. It is possible, therefore, that his attention
was focused outside the cockpit in an attempt t¢ comply with the former
duty, with the result that he overlooked the latter.

The above 1ine of reasoning is rt inconsistent with the first
officer's callout of "two and one half miles from the end of the runway"
at a peint 37 seconds prior to impact. Although this callout was undoubted-
ly based on the DME, thus indicating the first officer's attention was
directed inside the cockpit at that point, It is likely that thereafter
his attention shifted outside the aircraft in order to sight the momen~
tarily expected runway lights and remained there through the point (X,
seconds before impact) when the 500 feet-above-field-elevation callout
should hkave been made. When the landing lights were turned on by the
captain 9 seconds prior to impact, the first officer would have presumed
that the captain was preparing to land and therefore was aware of the
altitude. There is no doubt that at this stage the first officer was in

fact looking outside, as evidenced by his remark 2 seconds before impact,
"l don't see a thing.”
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Finally, even if either cr both of the pilots had redlrected their
ettention back inside the cockpit after glancing outside In an attempt to
establish ground reference, the combination of the landing lights ard the
snow would rave made it difficult to focus on the instruments during the
remaining few seconds of fiight. This adverse effect on the pilots’
ability to see the instruments would have manifested itself in two ways.
After a pilot's eyes have been exposed, even momentarily, to the brilliance
of the reflection »f the landing lights in the snow when looking outside,
it woula take several seconds for his eyes to readjust to the darkened
environment of the cockpit. 1In addition, the flashback effect created
in front ot the aircraft as tte landing lights revolved to a forward position
would have presented a substantial distraction to & pilot who was looking
st the instrument panel.

Durirg the course of the public hearing held by the Board in
connection with this accident (see Appendix A), there wes a considerable
zmount of testimony corcernirg approach light systems, which basically
consist or a series of light cars extending out from the end of the run-
way. The United States Standard for Terminal instrument Rocedures
describes such systems as devices which *"can ‘reach out' to the approach-
ing pilot and make the runway enviromment apparent with less visibility
=han when such lighting is not available.” The Terminal Irstrument Pro-
cedurcs also state in effect that high intensity approach lights can be
seen at a distance of 1/2 mile greater than the objects used to determine
prevailing visibility. The approach lignht system commonly in use is
%.000 feet in length and generally is installed only in connection with
an Instrument Landing System (ILS). Neither an approach light system nor
an ILS were installed at the Zradferd Airport at the time of the accident.
=ven if an approach light system had been installed, it probably would
rot have been seen by the crew of AL 734 because of the 1-mile prevailing
visibility (which would be ircreased to 1-1/2 miles by the penstration
effect of thre approach lights) coupled with the fact that the aircraft
crashed 2-1/2 miies from the end of the runway. FKowever, had an approach
light system been available, it is also possible that the pilot would not
~ave used tne aircraft landing lights to establish ground reference in
advarce Of the runway threshold, but rather would have waited for the
apprcach lights to ldentify the ground environment leading to the runway.

2.2 Conclusions

(a) Findings

1. The aircraft was properly certificated and in an airworthy
condition.

2. There was no evidence of any failure or malfunction of the
aircraft or any of its systems or components prior to impact.

3. The flight, crewmembers were properly certificated and
qualified to concduet the flight.
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Crew incapacitation or fatigue was not a factor in the accident..

Both the ground-based navigation aids and the airborne naviga-
tion equipment were functioning properly.

The cor:ect barometric pressure was set on both altimeters.

There was no evidence that any part of the static systems on
the aircraft was restricted or blocked to the point where the
associated instruments would have been substantially affected.

The reported ceiling and visibility at Bradford Airport ve.z
2,000 feet broken and A1 mile in very light snow showers and
blowing snow; however, it is possible that variable conditions
as low as 800 feet obscuration and 1/2-nile visibility pre-
vailed in the final approach area at the time of the accident.

The appropriate approach charts were in the aircraft and were
being utilized by the crew.

The approach was in compliance with the prescribed procedures
up to and beyond passage of the final approach fix.

The first officer did not call out 500 feet above field
elevation as required by Allegheny Airlines procedures.

The aircraft passed through the Minimum Descent Altitude in
a steady descent of 1 500 fcet per minute, wnich continued
until initial impact with the trees occurred.

The attention of both pilots was primarily directed outside
the aircraft during the final 30 seconds of flight in an
ettempt to establish visual reference to the ground.

The pilots were utaware of the vertical proximity of the
aircraft to the ground until initial impact with the trees
occurred.

(b) Probable Cause

The Board determines that the probable cause of this accident was the
continuation of the descent from the final approach fix through the Minimm
Descent Altitude and into obstructing terrain at a time when both flight
crewmembers were looking cutside the aircraft in an attempt to establish
visual reference to the ground. Contributing factors were the minimal
visual references available at night on the approaches to the Bradford
Regional Airport; a small but critical navigational error during the later
stages of the approach; and a rapid change in visibility conditions that
was not known to the crew.
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3. RECOMMENDATIONS AND CORRECTIVE MEASURES

On Janvary 17, 1969, the Chairman of the Safety Board sent a letter
to the Admirdistrator of the FAA dealing with aircraft accidents whicn occur
during the approach and landing phase of flight. It wes therein noted
that this type of accident continued to be among the most numercus, as
highlighted by some of the events of the month preceding the date of the
letter. After discussing the numerous and varied factors which might be
involved in landing and approach accidents, the letter went on to state:

"In this light, and with the number and frequency of approach and
landing accidents under similar weather and operating environments, we
believe that certain immediate accident prevention measures need to be
taken. V¥ believe that preliminary to the successful completion of
our investigations into the factors and causes of the recent rash of
accidents, renewed attention to, and emphasis on recognized good
practices will tend to reduce the possibility of future accidents.”

The Safety Board"s letter thereafter listed a number of specific
recommendations. On February 6, 1969, the Administrator responded to these
recommendations. Each Safety bard recormendation is set forth below,
followed by the FAA response.

1. NI'SB Pilots, operators and regulatory agencies should renew
emphasis on, and improve wherever possible, cockpit
procedures, crew discipline and flight management.

BA  Expressed concern and has initiated followup action
directed to the areas of adherence to established
procedures, altitude awareness, winter operating
procedures, and cockplit discipline and vigilance.

2. NISB Both the air carrier industry and the FAA should review
policies, procedures, practices, and training toward
increasing crew efficiency and reducing distractions and
nonessential crew functions during the approach and land-
ing phase of a flight.

A  Inspectors have been instructed to review cockpit check-
list and procedures on a continuing basis to assure that
minimum checking will be done during the more critical
periods of flight such as departures, approaches, and
landings.

v o e B B
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6. NTSB
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Crew functions not directly related to the approach and
landing should be reduced or eliminated, especially
during the last 1 , O feet of descent.

Although it is believed the airlines require all cockpit
check proceaures, particularly the in-range checklist,

to be completed well before the fimal 1,000 feet of descent,
inspectors will be requested to doublecheck and take

action where warranted.

During the final approach, one pilot should maintain
continuous vigilance of flight instruments inside the
cockpit until positive visual reference is established.

Inspectors have been instructed to assure that cockpit
check procedures are arranged so that the pilot flying
devotes full attention to flight instruments. 16/

During approaches where less than full precision feeilities
exist, there should be a reguirement that during the

last 1,000 feet of final approach, the pilot rot flying
call out altitude in 100-foot increments above airport
elevation.

Instructions have been issued to inspectors to assure
airlines emphasize in training and include in training
manuals altitude awareness procedures to be used during
climbs, descents, and inctrument approaches. The FAA-
reccmmended procedures require callouts at 500 feet
above field elevations, 100 feet nbove minimums, and
minimums. Such a procedure keeps cockpit conversation
at a minimum and reduces pilot workload, while at the
same time assuring pilot altitude awareness.

There should be a requirement tc report indicated altitudes
to Alr Traffic Control at various points in the approach
procedure, such as the outbound procedure turn and at

the outer marker position.

Such a requirement would significantly increase frequency
congestion and increase crew and controller workload.
Efforts in the areas of pilot training and education
will prove to be the most beneficial course of action.

16/ Crew vigilance and cockpit discipline was one o the areas stressed
in atelegram sent by the FAL Administrator to all airline presidents
on December 30, 1968, expressing concern with the rash of accidents.
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The aviation cornunity should consider expediting
develorment and installation of audible and visible
altitude warning devices and the implementation of
procedures for their use.

A rule became effective on September 28, 1968, which
will require by February 28, 1971, both visual and aural
altitude alerting signals to warn pilots of jet aircraft
when approaching selected altitudes during climbs,
descents, and instrument upproaches.

Altimetry systems should be reassessed with particular
regard to their susceptibility to insidious interference
by forms of precipitation.

FAA plans to participate with NASA and the aviation
industry in an assesment of possible failure modes of
altimeter static systems. At this time, FAA 1S unaware
of any practical replacement for the barometric altimeter.

The possibility of development of additional altitude
warning systems, external te the aircraft, should be
explored. Ore possibility is a high-intensity visual
warning red light beam, projected up along and slightly
below the desired approach glide slope, to warn of flight
below the desired path.

The suggested device would not provide complete infor-
mation concerning the optimum glidepath as does the
Visual Approach Slope Indicator (VASI) system, which
are or will be installed at many runways throughout the
country.

Develoment is needed in the ficlds of radio/radar, and
inertial altimetry and CRT/microwave pictorial display
arproach aids as possible improved replacements for
tie barometric altimetry System in the near future.

The use of inertial altimetry must be considered as a
long-range research and development program. CRT/microwave
picterial display has been evaluated by the military, and
the FAA rill look into this matter further when it gets
additional information.

Modified use of existing approach radar should be further
studied with regard to its adaptability as a surveillance
(accident prevention) tool for nonprecision instrument
approaches {e.g., to monitor automatically and warn against
the descent below desired glidepath of any aircraft in
the tinal descent mode).



- 32"

284 A more effective and less expensive alternative to the
use of radar as a monitor for nonprecision approaches
is the installation of Instrument Landing Systems. _}_I/

12. NISB There should be increased ourveillance and more frequent
and more rigorous inspection and maintenance of altimetry
system by both the air carriers and the FAA

ELA FAA has met with the Air Transport Association (ATP) to
review and discuss altimetry problems. Although few
altimetry troubles are being experienced by flightecrews,
ATA has agreed to further explore this area.

13. nwrsw Certification requirements and procedures should he re-
examined to determine if there Is a possibility of a

single failure mode of nominally dual systems which,
when combined with an already existent passive failure
or inadequate cockpit procedures, can invalidate dual
failure rrotection features.

J=AVAN A Notice of Proposed Rule Making wes issued on August 16,
s Proposing to require in systems design meanS to

assure continued safe operation following any single
failure or combination of failures not shownto be ex-
tremely improbable. Industry comments are now being
reviewed end analyzed. 18/

The FAA has also reported that an Instrument Landing System (ILS)
was installed at the Bradford Regional Airport in the fall of 1969.
Bradford Airport met the erit.ria necessary to qualify for the
installation of such a system for several years prior to its installation.
However, budgetary rectrictions have limited the rate at which ILs's can
be installed even at those airports which qualify therefor.

ILS is a precision instrument approach and landing system which
allows aircraft to operate into airports under weather conditions which
are more adverse than the minimums established for nonprecision approaches.
In other words, since the ILS provides a greater degree of precision, a lower
obstruction clearance and visibility are approved than those associated with
nonprecision approaches, such as a VCR.

17/ The Safety Board™s recommendation on this matter, and the Administrator's
response theretc, are more fully set forth in letters dated June 19, 1969,
(NTSB) and July 28, 1969, (FAA).

18/ Copies of the letters swmarized above are contained in the Public
Docket Of Recommendstions, which is maintained in the Safety Board's
office inr Washington, D. C.
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It can thus be seen that one of th: intents of requiring aifferent
sets of minimms for precision and nonprecision approaches is to afford
equivalent levels of safety. Accordingly, It =might be said that the
installation of an ILS IS not a "corrective measure” in tems Of safety.
Kevertheless, the Board believes that a precision approach system such
as an ILS provides a significant addition to safety by affording the
pilots of an aircraft making an approach not oxly vertical guidance, but
also a valuable and reliable cross-check of the aireraf: altimetry down
to an altitude close to the ground. Accordinsly, the Board urges that
the FAA expedite, to the extent possible within the limits of available
resources, the installation of 1S at qualified fields currently equipped
only with nonprucisioc approaches.

As noted in the Analysis section, it is cur understanding that
approach light systems are usually installed oxzly in conjunction with
an ILS We believe, however, that. approach 1izht systems provides a
significant safety feature, even apart from an ILS, by increasing tne
conspicuity of the runway environment during low visibility conditionn.
We are also informed that new approach light systems are becoming
available, including systems 1,500 feet in lenstk, which might be ap-
propriate for use without an ILS. In view of =re foregoing, the
Board recommends that the FB3A consider, again within the limits of the
available rescurces and equipnent, the installation of approach lights
to improve the safety of non-precision instrument approaches at those
airports where the installation of a full ILS is not feasible.

Finally, with respect to landing and approach accidents in general,
the hard wishes to reiterate its concern with the probler and to re-
emphasize our interest in the progress of the various remedial measures
that are currently underway. To this end, the Board held a series of
meetings with other segments of the aviation cornunity in the early part
of 1969 in which particular attcontion was devoted to the subject of
altimetry. Measures initiated by these meetinzs included the collection
and assimilation of statistical information necessary to provide a soung
basis for corrective action. We will cortirue to work in close cooperation
with these groups in order to explore to the fullest extent all appropriate
steps which might prove useful in reducirg the rate of this type of acciient.

BY TRE NATIONAL TRANSPORTATION SAFETY BOARD:

/s/ JOHN H. REED Chairman
/s/ OSCAR M. LAUREL Member
/s/ FRANCIS H. McADAMS Member
/s/ 1.QUIS M. THAYER Member
/s/ lsabel A. Burgess Member

January 28, 1970



APPENDIX A

INVESTIGATION AND HEARING

1. INVESTICATION

The Bcard r~ceived official notification of the accident at
approximstely 2230 ~.s.t., on December 24, 1968, from the Federal
Aviation Administration. In view of the prevailing weather conditions
in the accident area, the dispatch of the investigating tecam from
Washington, D. C., was delayed until 0830 e¢.s.t .y ON Decemder 25, 1968.
Upon arrival, working groups were established for Structures, Fowerplants,
Systems, Maintenance Rccorhs, Human Factors, Air Traffic Centrol, Weather,
Witness, Operations, Flight Recorder and Cockpit Voice Recorder. Perties
of interest participating in the investigation inciuded Allegheny Airlines,
Air Line Pilots Association, Allison Division of General Motors, Federal
Aviation Administration, and the Keene County Coroner. The on scene
investigation wes completed on Decenber 30, 19&8.

2  Heari ng

A public hearing was held at the Holiday Inn Motel in Bradford,
Pennsylvenia, on June 3 to 5, 19609.

3. Prelimirnary Reports

A preliminary aircraft accident report summarizing the facts disclosed
by the investigation was published vy the Boara on April 15, 1369, A
summary of the testinony which wes taken at the‘ public hearing wes
published on June 24, 1969.



APPENDIX B

Crew Information

Captain Gary Lee NLEB aged 33, wes employed by Allegheny Airlines
on May 21, 1964. He was promoted to captain on October 12, 1967. He
held Airline Transport Pilot Certificate No. 1412777, with ratings in
the Convair 580 and the Fairchild-Hiller F27/227 aircraft.

He passed his last examination for a Federal Aviation Administration
First-class Medical Certificate on October 10, 1968, without limitations.
He had flowr 6701:00 hours, of which 1477:39 hours were in Convair 580
aircraft. His instrument time during the past 6 months wes 81:05, of
which 8:30 hours had been acguired in the 3¢ days preceding the accident.
His last proficiency check in the Convair 580 aircraft was accomplished on
September 5, 1968, and his last line check was campleted on August 29, 1968.
During the preceding 6 months, he made 10 landings at the Bradford Regional
Airport .

First Officer Richard Bruce ggrgner, aged 30, wes employed by
Allegheny Airlines on April 12 1966. H held Cemmercial Pilot Certificate
No. 160503k, with aircraft single~engine lard and sea, multiengine land,
and instrument ratings. He passed an examination for a Federal Aviation
Administration First-class Medical Certificate, without limitations, on
April 22, 1963. According to FAA Medical Records, he had flown 4330:16
hours. According to Allegheny Airlines records, 928:03 hours were-in
Convair 580 aircraft.

Both flight crewmembers had a rest period of 15:51 hours in the 24
hours prior to this flight.

Stewardess Rita Boylan, aged 23, wes employed by Allegheny Airlines
on June 1, 1966, and received her last recurrent training in June 1968.



APPENDIX C

Aircraft Information

N5802, manufacturerts serial number 410, was originally certificated
as a Convair 440 on March &, 1957. It was subsequently modified to permit
the icstallation of Alliron 501~DL3 turbine engines and Aeroproducts
ACLLIFRCOEA propellers. A Standard Airworthiness Certificate ror ns8og
dated May 25, 1965, wes reissued following the modification.

The total time on the aircraft was 29,173:46 hours. Elapsed times
since the last major inspection and the last line maintenance were 227#:00
hours and 406:47 hours, respectively.

Engine and propeller serial numbers and total time (T.T.) and time
since overhaul (T.S.O.) were as follows:

No. 1 Engine _No. 2 _Engine
S/N 500990 S/N 501612
TT. 1shéh:02 7. T 3783:03
T.S.0. 3265:16 T.5.0. 3783:03
No. 1 Propeller = S/N 866 No. 2 Propeller = s/N 1031
Blades = s/N's Blades = S/Ii's
) E-9319 T B-9GT2
2  B-9ko9 2 58800
3 B-9392 3 874
4 B-8912 4 -8239
T.T. 6499: 48 TT & 3870:29

TSO.  3125:48 T.S.0. 3870:29



APPENDIX D

TRANSCRIFT OF THE FINAL 7 MINUTES OF THE COCKFIT VOICE RECORDER
TAPE FROM ALLEGHENY AIRLINES FLIGHT 736, N5802, A COMVAIR 580,
WRICH WAS INVOLVED IN A IANDING APPROACH ACCIDENT AT ERADFORD,

#

#3

ERT AC
RDO
BFD-FSS

PENNSYLVANIA, ON DECEMBER 2k, 1968

LEGEND

Cockpit Area Microphone circuit

Voice identified as captain's

Voice identified as copilot's

Stewardess

Radio transmission by Erie Approach Control
Radio transmission by Allegheny Flight 736

Radio transmission by Bradford Flight Service Station

Unintelligible voice transmission

Nonpertinent word or phrase

Words enclosed within parentheses are not clearly unger-
stood. Those shown represent the best interpretation of
what the speaker said.
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TIME SOURCE CONTENT
200%:51 ERI-AC Seven thirty-six, the-ah-Bradford weather esti-

mated two chousand broken, one mile; light blow-
ing snow, wind three ten, fifteen to twenty-five,
altimeter two nine seven seven

2005:00 RDO #2 AN righty, thank3 a lot, Allesheny seven thirty
SiX

2005: 0L ERI-AC m what is your position right now?

2005:06 RDO #2 m about four and a half from the VOR

2005:16 CAM #2 Two thousand and one

2005:19 # How in the # can they have light snow and now

they gt a mile
Fo I don't know

2005: 51 [Radio transmissions between Allegheny 734 and
Erie Approach Contro_ﬂ
2006:10 RDO #2 and Allegheny seven thirty six VOR outbound
FRI-AC Seven thirty-six
2005:17 RDO #2 You want vs to go over to the radio now?
2006:20 ERI-AC Tell you wnat = = = = go cver to them and they

can give ya, they'll give ya the lights there.
Just report on the ground On this frequency.

2006: 26 RW #2 X wi12 an, we'll see you then.
2006: 32 RW #2 Ah Bradford radio Allegheny seven thirty SiX
2006:35 BFT-FSS Roger Aliegheny seven thirty six. Understand

over the VOR outbound, wind check three ten
degrees, fifteen to twenty, altimeter two nine
seven seven, you'll have the high intensity lights
up on thirty two, you might just want them down.
Give us a call whenever you do. Fourteen and
thirty two is covered with hard packed snow and
rough ice, braking poor by a Convair, sir.

2006: 57 RDO # Seven thirty six
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TIME SOURCE CONTENT
2006158 CAM #2 # 1 called and they didn't have a thing.
# Yeah, 1 (suppose it wasn't packed too much then.)
They had the trucks out on 1t.
2007: 32 CAM P
00T:h7 CAM #2 G a little bit of ground contact (here)
# Yeah, | saw the runway when we went over it.
2007:53 #e h you dGid
#1 Yeah = = = a little fuzzy yet
#2 (Still) 1 hope you see it when we get down to
minimums.
#1 I think we'll see it but that's not the problem.

It just means getting stopped.

#2 Yeah, that's it, the # I don't like, especially
when they are reported poor.

2008: 06 7 #1 Yeah

2008:24 CAM #2 Ok, the beacon at twenty nine hundred

2008:31 #1 I have probably gone out a little further, |
don't know

2008: 34 fe I think you just, we just passed over the beacon
there when you turned

Mma:39 #1 Yeah, I'm = ah - about a nile beyond it, count
of a littlao bit of tail wingd there

2008:47 RDO #2 Allegheny seven thirty six is procedure turn
inbound

BFD-FSS Allegheny seven thirty six, wind check two nine
zero degrees one five

2008355 caM #o et us know when it's calm
# Yeah



TIME

2009:01

2009: 15

2009: 22

2009: 2k

2009:29

2009:39
2009:49
2009: 53
2009:52
2009: 59

2010 :24

ak

#

#3

#

caM #2

Eol

caM #

CONTENT

Better give ne a little flaps there - - just
about fifteen

Fifteen of eén coming at you

Just in case, straight ahead on the thirty two
thirty four hundred on the three twenty Six

Yeah
Hold south east at four thousand
Yeah

Stewardess announcement terminates at 2009:327
Laties and gentlemen on preparation for a landing
at Bradford please check to see that you seat
belt is securely fastened and observe the no
smoking please. At this time we ask that you place
all seat backs in their full upright position for
landing. Thank you. "
(you can) pop that wing heat now
Yeah Eound of control movement audiblg
Twenty siX forty three minimuns
Time for the gear for stabilization
Yeah, comin-atcha
/4.) seat belt, no smoking, engine deicing

How are you doing over there on yours, Gary?

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

Yeah, OK

(# radio controls still on) this airplane but
I don't know which



TIME
2010:32

2011:10

2011:38

2311:40

2011:42

2011:47

2011:48

2011:5)

SQURCE.
#1
CcAM #2

-5
CONTENT

(put) the flaps seventeen

You're about two and ah half miles from the end
of the runway Gary

C1ick™ sound similar to the movement of a switch
in the cockpit, is audible on recording.

Another "click" sound similar to first is audible
on record.i&a

If it'll help to see it, | don't know.
I don't see a thing

ﬁ‘irst sound of impact of the aireraft with
ground object/

Pull up
[ End of recordin_gy
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NATIONAL TRANSPORTATION SAFETY BOARY
BUREAL OF AVIATIGH SAFETY
Washington, D.C.

ALLEGHENY AIRLINES, INC. E FLIGHT 735

ALLISON PROP JET CONVAIR 440-N5802
BRADFORD, PEWNSYLVANIA, DEC. 24, 1968

PROFHE OF LAST 3 MINUTES Or FLIGHT
BASED UPON THF FLIGHT DATA RECORDER
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FIRST GROUND CONTACT POINT —
[ ST. 38 AUNIOUCHED TREF .
CRUSHED TREE SIS ST!§ ""’( s
e nsta _,;..0  TRE 3 HA
CRASH SITE (ELEV. 2040°) s - — LOW Teeg
ARCRAFY \ s X8 » . O3 Thee
HEADING . s  — —l—' * e § st.e O tee
wur B / § s ST NI HEADING CHANGCE
- mtnc. X1 WINDOW / 81, 15/154 2.
SECTION OF PITOT MAST LIV 1. %
PP 20
rex  SLES st BISTRIBUTION GF WRELKAGE [PLAN YIEW)
-

FIRST LARGE TREE, 38' ABO'
GROUND ELEV, 2035

) FIRST GROUND CONTACT FOINT . : \
CRASH SITE {ELEV, ?Mﬂ\ .CRUSHED TRE:

— Al
—

2% Y — =
e S T N vy g wrcomy ey

-

Ilﬂllllllﬂll.lf IIlCK_lEl {ELEVATION)




CONTACT POINT
. 51. e UNTOLICHED TegF
st.2 V-
o mee SRS . e = T
T,
. .u.;" ST e OhCw e 31!
" —— "~ - 033' et
g 4 Ownsm
™ HEADING CHANGE

-

- WPBTIN OF WRECKARE [PLAR WIEW)

FIRST LARGE TREE, 3* AJOVE GROUND.

GROUND TiEV, 2005

FIST LARGE TREE, 38 ABOVE GROUND

—0

-
g .

TEE TOPS CUT 30¢ ASOVE GROUND
[LESS TMAN 1" IN DIAMETER)

OB

—
-2

O TREE HEIGHT 86! =~ TOTAL AIRCRAFT
ELEV. 2081' AT TIME TREE TOP BRUSHED,

GROUND
ELEY, 2015

RCIPEY
i .

/é,f'“’-p\'

TREE HEIGHT &6
AIRCRAFT ELEV, 2081°
AT TIME TREE TOP BRUSHED

TREE TOF CUT 507
ANOVE GROUND

e

i THISUYION 9F WRECKAGE (ELEYATION)

G e e — ——-—-""'"'I"_-‘:
bl | S arouo

ELEV, 2015

sT.0
1.1
51,2
1.3
ST. 4
.5
1.6
7
1.8
5T, 9
$1, 10
.
ST, 12
$1. 13
ST, W
£T.15

15A
3T, 16
51,17
5T, 18
7. 19
PP, 20
PP, 21
T2
L ]
51,24
5T7.35
5T, 26
8, 27
ST, 78
ST, 29
L]

L L8

5T, 32

WRECKAGE DISTRIBUTION LIST

T™E FST HIT, &* ABOVE GROUND

RIGHT CUTER WING PANEL {AILERON QUTROARD)
LEFT ELEVATOR TI®

WING LEADING E0GE PIECE

FRONT SPAR SECTION

FLAF ASSEMBLY SECTION

AILERON SECTION

WING SECTION

SECONDARY WING STRUCTIRE

FLAP STRUCTLRE .

VERTCAL STAMLIZER TIF

FLAF SECTION

witas FUEL TANK SECTION

VHE AMTENNA (HCRNY

PRCES OF VERTICAL STABILZER

WING SPAR WEB STRUCTURE

SECONDARY WING $TRUCTLRE

VERGICAL STABILIZER STRUCTURE

LEFT QUIBOARD WING AND ATLERON

RUDDER ASSEMBLY SECTION

FLAF SECTION

RO AFTER BODY .

PROF BLADE NO, B 9499

wiANG TOP SKIN FLAPGAP STRUCTURE

FRONT OF GEAR BOX. FROF HUB, 3 BLADES, NO.P [4]
2 MECES MAIN WING STRUCTIRE

AFT PORTION OF VERTICAL STASILIZEY AND TRIM DRIVE ACCI
UPPER FUSELAGE SECTION

REAR SPAR, OUTBOARD FLAP AND UPPER GAP STRUCTURE
SECTION OF FLAP ASSEMBLY AND ATAR SFAR
AEADING EDGE, SPAR AND BOTIOM WING SPAR WEB
PROF BLADE NO, § 8912

FLOP SPINIER NO, 5 #78-7

HECE OF VEATICAL FIN
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NATIONAL TRANSPORTATION SAFETY E

DEPARTMENT OF TRAWSPORTATION

Washington, D.C.

WRECKAGE DISTRIDUTION MAP
ALLEGHENY AIRLINES CV580, NS3!

BRADFORD REGIONAL AIRPORT

DECEMBER 24, 1948
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