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File No. 1-0029

NATIONAL TRANSPORTATLON SAFETY BOARD
WASHINGTON, D. C, 20391

ATRCRAFT ACCIDENT REPORT

Adop*ad: November 5, 1974

FASTERN AIR LINES, INC,

Mc DONNELL-DOUGIAS DC~9-31, N8967&
AKRON-CANTUN REGIONAL AIRPORT,
NORTH CANTUN, OKYO
NOVEMBER 27, 1973

SYNOPSIS

An Eastern Afir Lines McDonnell-Douglas DC=9-31 crashed at Akron-
Canton Regional Afrport, North Canton, Ohio, on November 27, 1973, at
2129 e.s.t. The aircraft ran off the end of runway Ol after completing a
precision approach and landing, traversed 110 feet of unpaved ground, and
plunged over a 38«foot embankment, The aircraft wae Z“vmaged substantially
by the impact, but there was no fire. The 21 passengers and 5 crewmembers
sustained varfous injuries,

The aircerafe landed about 2,200 re 2,600 feet beivond the threshold
of rumvay Ol., The weather at the time consisted of los ceflings, Jight
rain showers, fog, and 1%-mile visibility,

The NHational Transportation Safety Loard determines that the probable
cause of the accident was the captain'’s decision to complete the landing
at an excessive airspeed and at a distance too far down a wet runway to
permit the safe stopping of the alrcraft. Factors which contributed to
the accldent were: (1) Lack of airspced aw-veness during the final por-
tion of the approach, (2) an erroneous indi ition of the speed command
indicator, and (3) hydroplaning.

1. INVESTIGATION

1.1 History of the Flight

Eastern Afr Lines, Inc., Flight 300 (EA 300), a McDonnell-Douglas
DC-9-31 (NEB9G7E) , was a schaduled pas :enger flight from Miami, Florida,
to Akron-Cantor Regloral Alrport, hutih Canton, Ohio, via Pittsburgh,
Pennsylvania,

In Pittsburgh, the captain received the 2009 1/ Ohio Valley States
weather reports vhich included the following Akron<Canton observation:
Scattered c¢louds at 100 feet, measured cefling-300 feet overcast, visibility-
1% miles, thunderstorr, light rain showers, fcg, wind=300° at 5 kn,

1/ All times horein are Fastern standard time, based on 24-hour clock.
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EA 300 departed Pittsburgh at 2110 with 21 passengers and a crew of
5, Thelr computed takeoff data was based on a gross walght of about
83,000 1bs,, and according to the flightcrew, the aircraft performed in
sccordance with their calculated data and afrspeeds, The flight was
cleared to, and flew at 6,000 feet, 2/

PA 300 contacted Akron-Canton approach control at 2118. The approach
controller stated, "Wou can have your choice, either the localizer back
course one nine approach or the ILS one approach, landing straight. Wind
is one six zero degrees variable boch sides at aight to one two, alti-
mater two niner seven four. Weather is indefinite ceiling two hundred,
sky obscured, visibility one and one-half miles, light rain showers and
fog, and the runway one visual range is more than six thousand faot,"

Tha captain chose the instrument landing system (ILS) front course
approach to rumway Ol in order to use the electronic glidepath informa-
tion. The captain and first officer stated that the weather made the use
of the back course approach inadvisable, Although the visibility was
above the published minimums, they noted that the veported ceiling was
below the minimum descent altitude (MDA} for the back course procedure,
They also knew that the runway was wet, and that they would be landing
dowrwind. Although nofther pilot cowputed the exact value of the tail~
wind component before landing, they knew it did not exceed the maximum
allowable of 10 kn,

While the flight was being vectored toward the ILS final approach
course, the captain authorized a flight attendant to observe the approach
from the cockplit junpseat.

Before clearing the flight for the approach, the approach ‘controller
informed thetn, "Eastern three hundred, a company DC-9 just took off,
Satd when he landed (on rumway 19), thern was some water on the runway,
but the braking action was pretty good," Tha flight acknowledged this
nessage.,

At 2125, FA 300 was cleared for the approach and to the tower fre-
quency. A Vref 3/ speed of 115 kn, indicated airspeed (KIAS) had been
computed based on an estimated landing weight of 80,000 lbs, The captain
flew a manual ILS approach with the flight director in the autoapproach
mode,

The tower controller cleared the flight to land, and reported the
wind as, "One six zero degrees at niner." (Based on thiw wind, the tail-
wind component was 8 kn,). The first officer positionsd the flaps at the

2/ ALl altitud.s ard elevations are mean sea level, unless otherwise
{ndicated.

3/ Alrcraft lsnding distance detorminations are based upon an approach
alrspeed which is 130 percent of the stall airspeed (1.3 Vs),
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captain's command, and boch the captazin and the €irst officer stated that
the flaps were oxtended to the 502 position before the afrcraft passed the
outer marker (OM). The checklists were accomplished in accordance with
company procedures,

The captain stated that the approach was flown within '"normal para-
meters.” The approach lights were in view at 400 feet, a ' the runway
lights could be seen at 300 feet, He was satisfied with .ue approach ex-
cept for the speed command indicator, which was reading slow. &/ Accord-
ing to the captain, this occurred about the time the first officer called
that the runway was in sight, and the airspeed was 125 KJAS, He made re-
marks to the iirst officer about the speed cormiand system's slow indica-
tion and a loading problew, and then ddded thrust momentarily until "the
aircraft was in good position for the ianding." Before this conversation,
the first officer had told the captair. that they were “(A bit) fast," The
first officer stated that his airspeed findicator at that time indicated
130 to 135 KIAS, le remembered the captain's remarks, and he verified
that the captain's speed command pointer was reading slow} however, he
did not recall the indications on his indicator at any time during the
approach, He confirmed that the captain added thrust, but he stated that
the sequence of events occurred before he told the captain that the run-
way was in sight and while they were still in instrument flight condi-
tions.

About 24 seconds before touchdown, the first officer called "Three
hundred feet...above the glide slope' and, shortly thereafter, "Mininums
. the alrport's on your left." There were no other altitude calls
during the approach, and no callouts of airspeed deviations were made
during the final part of the approach., NKeither crewmember recalled the
fndicated airspeed just before touchdown.

The flight data recorder airspeed trace disclosed that the indicated
1irspeed began increasing 35 seconds after the OM was passed, During the
final minute of the approach, it increased steadily from 132 KIAS, and
cttained a maxfmum of 142 KIAS when the first offfcer called "Minimums,"
At touchdown, the airspeed trace was aLout 139 KIAS,

According to the crew, the afrcraft touched down about 1,000 to
1,500 feet beyond the rumway threshold and ot the centerline; it did not
float before the touchdown., The spollers deployed automatically at
touchdown., Normal reverse thrust and brakes were applied fmmediately
after touchdown, and reverse thrust was maintained until the aircraft
slowed to between 60 and 70 KIAS, At that time, deceleration seemed to
stop, Reverse thrust was increased vo maximum continuous thrust (MCT), 3

&/  The spaed command irdicator moves vertically over a scale, The

polnter is centered when the computed optimum speed for a maneuver
and indicated airspeed correspond. The pointer moves below center
when the indicated aj..speed 1s below the computed optimum speed
and above center when the speed is higher.
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and engine compressor stalls were heard. Tha captain safd that the
brakes felt normal, but that the aircraft's response to them was not.,

The first officer turnad the antiskid system off in response to
the captain's command; he then “got on" the brakes with the captain,
The captais stated that these actions took place about the point where
the rumway lighta were “just starting to go orange.' 1The first officer
stated that the airspeed was about 70 to 80 KIAS, They noted that the
alrspeed was less than 60 KIAS when the aircraft left the rumway,

After the afreraft left the pavement, it traversed about 110 feet

of level ground, plunged over a 38«foot embankment, and stopped in a
level attitude in a field below, The time was 2129,

Some passengers noticed tha lack of deceleratfon during the landing
roll, One stated that the aircraft was beyond tae tersdnal building
before it landed. (See Appendix F.) In addition, four witnesses at
the airport saw the flight land, Three said that the afreraft touched
dowm at, or beyond, the intersection of rumways 01/19 aud 05/23, The
lourth sald that the aircraft landed before 1t reached that interscction,

The aceident occurred during the hours of darkness and at latitude
40°54'58"N and longitude 81°26132'y,

1.2 Injuries to Persons

Injuries Crew Pugsengers Others
Fatal 0 0 | 0
Nonfatal 5 21 0
None 0 0

1,3 Damage to Aireraft

The aircraft was damaged substantially by the impact,
1.4 Other Damage

None

1.5 Crew Informatgon

The crewmembers were qualified and certificated for the flight,
(See Appendix B,)

1.6 Afrcraft Information

NBI67E was certificated and maintufned according to Federal Aviation
Regulations, (See Appendix C.)
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The aixrcraft's weight and center of gravity at the time of the acci-
dent were 80,000 lbs, and 23,8 percent mean aerodynamic chord (MAC), re-
spectively. Both were within specrfied limits, If the rumray is wet and
the tailwind component is 10 kn, the maximum allowable aircraft gross
weight for a landing on runway Ol 1is 92,900 1bs,

1,7 Meteorological Information ;_

i The following are selected surface weather observations at the Akron-
\\1 Canton Regional Afrport on November 27, 1973,

2055 - Record Special, indefinite 200 feet, sky obscured, visibility-
1% sdles, light rain showers, fog, temperature-580F,, dew
Y point=54°F,, wind-1590% at 10 kn, altimeter setting-29, 75 in,
. Thunderstorm ended 2020, moved northeast, peak wind-310° at 7 kn,
L 2007, Prossure falling rapidly.

2137 - Specisl, indefinite 200 feet, sky obscured, vicibility-l%
9 miles, light rain showers, fog, tomperature-sg F., dew point-
‘(& 54°F,, wind-160° at 10 kn, altimeter setting-29,75 in.

) The official precipitation records for the airport indicated the
- following rainfall :mounts:

H TTF Time Inches
1800 - 1990 0.02
A 1900 = 2000 0.05
R 2000 « 2100 0.04

2160 - 2200 0,06

- A Beecheraift King Afr, N71IMC, landed at the Akron=Canton Regional
Y Alcpos - about 5 minutes before FA 300, Before the King Air landed, the

4 ?k approach controller asked the oilot to check the braking action, because
& LW he had received two reports of poor braking. A twin Cessna had reported
i.//(f; some hydroplaning, ¢nd an Allegheny Alrlines DC-9 had reported poor brake

" ing becaugse of water on the rumway. The approach controller also stited
3 that two aircraft had landed since those reports and that they reported
no difficulties, The CVR confirmed that this transmission was available
in EA 300's cockpit and thau intracockpit convercation occurred during
that transmisgsion,

The captain stated that he did not recall hearing the transmission,
The first officer remembered the reference to the aireraft's call sign,
but did not remember the contents of the mesoage.

The King Air's flighterert did not give a braking action report to
the tower, but subsequently stated that they had experienced light rain
and a tailwind on the approach, and that they saw the rumway at the
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middle marker (MM). The pilot stated that the rumvay was wet with pud-
dles of water on it. He used reverse thrust only to stop the alrcraft
and, therefore, was not aware of hydroplaning.

Two DC=9's landed at the airport before EA 300: Allegheny Airlines
Flight 915 (AL 215) at 2028 and Eastarn Airlines Flight 573 (FA 573) at
2058,

The pilot of AL 915, a DC-9-31, stated that the weather was near
ninfmums with light to moderate rain and a wind of 130° at 5 kn, Me
stated that the approach to runway Ol was normal. After touchdown, 'Maxi-
mum reversing and braking was used and considerable hydroplaning was ex-
perfenced," The pilot reported to the tower that the braking action was
"ooor."

The pilot of FA 573, a DC=9-14, made two unsuccessful ILS approaches
to rurway Ol., The first approach was abandoned because of the reportedly
poor braking action, a high Vref speed of 133 KIAS, and a tailwind, which
resulted in a descent rate of "a%out 1,500 feet per minute.” On the
second attempt the flight touched down, At touchdown, the crew was in-
formed that the wind was 160° at 10 kn., During a postflight interview,
the captain stated, "Since we touched down rather long, 1,500 to 2,000
feet down the rumvay, coupled with the last wind report, I elected to
abort the landing even though the ground spoilers had actuated.' A back
course approach to rumvay 19 was then made and the captain had no diffi-
culty stopping his atrcraft after landing,

1.8 Aids to Navigation

The ILS at Akron-Canton Regional Airport provides a front‘course ap-
proach to rumway 01 and a back course approach to rurway 19, The inbound
heading for the front course approach is 6°,

There i8 a low freguency homer located at the OM. The OM and MM are
located 3.7 nmi and 0.7 nmdi, vespectively, from the rumway threshold.

The glidepath argle is 2,9°, The minimum crossing aluitudes at che
OM and MM are 2,416 feet and 1,452 feet, respectively. The published mini-
mums for this approach are rumway visual range (RVR) 2,400 feet, or % mile.

The decicion height (D) ie 1,413 feet (200 feet above the runway
touchdown zone.)

The published minimum for the ILS back course approach is 3/4 mile
visibility, The MDA is 1,560 feot, or 343 feet above the touchdown zone
of rumway 19. after the accident, the pertinent airport equipment,
NAVAIDS, and the iL$ were inspected and flightchecked; they operated
within prescribed parameters.




1.9 Conmmunications

Not applicable,

1,10 Aerodrome and Grcund Facilities

The Akron-Canton Regicnal Airport was certificated under 14 CFR 139
for scheduled afr carrler operations on April !4, 1973. It is served by
twree rumways: Rumway 01/19, rumway 05/23, and rumway 14/32, Fileld
elevation 1s 1,228 feet.

Runway 31 is 6,398 feet long and 150 feet wide and fs paved with un-
grooved asphalt. The usable ruiway beyond the glidepath interseclion 1s
5,458 feet, The rumvay is equipped with high-intensity rumway lights, a
high-{ntensity approach light system with sequence flashers, and a trans-
missomater, The final 2,200 feet of rumwa- 01 is indicated by high-
intensity amber runway lights,

The distance from the south end of rumway Ol to its intersection with
rurwvay 14/32 is about 1,200 feet, iy to its intersection with runway
05/23, about 2,250 feet,

During an inspection of runway 01 on the morning after the accident,

rubber deposits were found in the touchdown zones at both ends of the run-
way; however, no other significant runway surface contamination was noted,
Over the major portion of the rumsay, the tire tracks of FA 300 could not
be distinguished from those of other aireraft, The accident alrcraft's
tire tracks became distinguishable over the last 200 feet of the runway,
Within this 200 feet, an ai12a about 3 feet long contained black rubber
marks; that area was very close to the end of the rumway.

1.11 Flight Recorders

The aircraft was equipped with a Fafrchild Model F-5424 flight data
recorder (FDR), serial No. 1218. The flight recorder and foil recording
medium were undaraged, and all parameters had been recorded.,

The last 5 minutes of the recovder traces were read. The altitude
information was based upon a tarometric pressure of 29,75 in, to conve:-t
pressure altitude to mein sea level. No corrections were made to any
other parameters. (See Appendix D,)

The alreraft was equipped with a Falrchild A-100 cockpit voice
recorder (CVR), serial No, 851, The recorder and tapo were not damaged,
The final 11 minutes ware transcribed for this report. (See Appendix E.)
Both vecorders were installed in the aft section of the aircraft.




1,12 Afrcraft Wreckage

The aircraft stopped on a magnetic heading of 360° and about 380
feet beyord the end of runway 01, The wings were intact and remained at-
tached to the fuselage. There waz minor splllage of Jet-A fuel, The
leading edge slats were found extended fully; the tralling edge flaps
on the right wing were found extended fully, while those on the loft
wing were 1n an intermediate position. The flap aelec¢or handle was
found in tha S0° deteat. The spcilers were Jown, intact, and attached
to the wing. Weads and grass were trapped between the spollers and the
wirg structure., The sp2ed brake lever was in the retractad position,

The fuselage forwarc of station 996 was intact. Both engine as-
sewblics separated from the aft fuselage section, and the pylons remained
attached to the engines. The entire aft fusclage section and empennage,
including the auxiliary power unit, separatel from the main fuselage at
the pressure bulkhead,

The main landing gear was extended and lccked, and had foided aft at
fts atrachments., The nose gear assembly was in the extended position and
attached to Lts suppurt structure, The nose gear and airport stru-ture
were torn from the fuselage an! rotated aft and upward into the electrical
and electronic compartment.

Continuity of the rudder, elevator, and horizontal stabilizer con-
trols was ucstroyed by separation of the empennage from the fuselage. The
ailerons, spoilers, and flaps were not movable as a result of ground {mpact.

The movable refererce markers (bugs) of the captain's and first offi-
cer's afrspeed indicators were set ac 116 and 115 kn, vespectlively,

The upper left altimeter was set at 28,43 in. and indlceted 270 feect.
The lower left altimeter was set at 29,75 in. and indicated 1,200 feet.
The right altimeter was set at 28,43 in. and indicated 300 feet,

All four main gear tires contained patchies of reverted rubber. The
tire pressure for tires No, 1 through 4 were 135 lbs., 137 1bs,, 125 lbs.,
and 150 lbs,, respectively., Brake wear, tire tread depth (except within
the patches of reverted rubber), and inflation pressures were within pra=-
scribed telerances.

1.13 Medical and Pathological Information

There were no fatalities., Of cthe 16 seriously injured persons, 7
sustained vertebral frantures, Other injurfes included contusiuns,
lacerations, and sprains,

Most of the passengers and crewwembers were treated at the accident
site before being taken to the liospital,
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There was no fire,

1.15 Survival Aspects

This was a survivable accident; the cockpit and cabin maintained
their structural integrity; the tiedown chain remained intact. Because
there was no fire, there was ample time for evacuation and rescue, High
vartical impact forces accounted for the separation of the tail section,
the damage to the cabin interior, und the injuries sustained by passengers
and crewmembers,

The flight attendants responded effectively to the emergency. They
used thair company-fssued flashiights, an electronic megaphone, and other
emergency equipment to direct the rescue oparations. Passengers reported,
"a second o two of confusion," followed by an orderly evacuation. The
collapse of the overhead racks onto the backrests of the seats duriung the
final impact caused head injuries and interfored with tha use of the over=
wing exits,

The emergency lights functioned properly, except that the purser was
unable to remove the quicke-ralease light unit at the main entry door for
use as a hand-hold flashlight,

All exits were opened except the captain's sliding window; the cap-
tain exited through the rear of the aircraft. The inflatable slide at the
galley door operated normally and was used by several people to exit and
reenter the afrcraft to assist with the rescue. Pecause of the proximity
of the main entry door to the ground, the flight attendant detached the
girt bar; therefore, the slide did not deploy when the door vas opé.ted.
The slide at the tail exit was torn off with the structure that separated
from the aircraft. The first officer exited the aircraft through his
sliding window. Tho captain and a flight attendant entered the cabin via
the cockpit door and helped supervise the evacuation. Several passengers
wors fmmobilized and had to be carried out on backboards., All occupants
reportedly were removed from the site within 20 minute~ after the accident,

1.16 Tests and Research

1.16.1 Afreraft Components and Systems

The brake syster: components and the damaged antiskid control box
wore examined., Two of the four circult boarde tested satisfactorilyj
however, two boards had cracks and broken transistors which prevanted
testing. The four transducers, hydraulic fusac, brakes, and brake servo
valves also tested satisfactorily.
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The components of the pitot system tested satisfactorily. The three
pitot heads were clean with no evidence of distortion. The pitot and
static drains were clean. Both alrspeed incicators were tested, and both
operated within limits.

All maje~ componerts of the speed comnand system were tested and were
found to funcetion properly,

1,16,2 Runway Coefficlen!. of Friction

At the Safety Bosrd's request, the National Aeronautics and Space
Administration (NASA) conducted slipperiness and drainage tests on runway
01 using the NASA diagonal braked vehicle (DBV), Three test zones, A, B,
and C, were established along the runway, and covered with water to
depths ranging from damp to 0,02 in, The following stopping distance
ratios (SDR) 5/ were established.

Tast Zone Feet from Threshold Rubber Deposits

A6/ 1,865 to 2,58C None to spots
B 2,580 to 3,580 None to spots
B toC 3,580 to 4,400 Spots to medium
C 4,400 to 5,400 Medium to heavy

A wet rumway slipperiness reference fur civil aircraft operations may
be determined from the Federal Aviation Regulations for aircraft larding
certification (14 CFR 21.125) and aireraft landing operations (14 (¥R
121,195). This reference slipperiness level is equivalent to »n SKR of
1,92,

According to a NASA Langley Research Center study, runﬁay watar
depth during a landing determines the type of hydroplaning phencmena
that could occur. Tests indicate that an aircraft is susceptible to both
viscous hydvoplaning and reverted rubber hydroplaning (when the whaeels
are locked) when water depths range from damp to 0,05 in, All three
types of hydroplaning (dynamic, viscous, and reverted rubber 7/) may

5/ SDR 1is the ratio of the wet rumway stopping distance to the dry
runway stopping distance for an aircraft of the sama weight, speed,
and configuration,

Test Zona A included an acphalt patch at the {ntersections of rune
ways 01 and 05/23,

Dynamie hydroplaning 1s the result of the hydrodynamic 1ift forces
daveloped by a tire moving across a fluid-covered surface, Viscous
hydroplaning or skidding is the result of the reduction of the frice
tion coefficient caused by the lubrication properties of a thin
fluid between che tire und the runway, Reverted rubber hydroplaning
occurs from an increase in tire print prassure as a result of pro-
longed viscous or dynamic hydrvoplaning to the point that the tire
malts and raverts to its original unvulcanized state,
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occur with 0.05 to 0.1C in, water on the rumway. The speed of the air-
plane must exceed the tire dynami¢ hydroplaning spead (approximately 9
times the square root of the tire pressure) for dynamic hydroplaning to

occur,

1.16 .3 Performancsc Data

At the Safety Board's request, the MeDonnell=Douglas Aircraft Corpora«

tisn furnished stopping distances for the DC=9-31 ajveraft, The following
parameters remained constant for all computations: Fileld elevation-1,228
feot, tempervature-15° C, aireraft landing weight=-80,600 1bs,., slats ex=-
tended, and 50° flaps. An 8-kn tailwind component was applied to all
computations, Ground spoilers were agsumed to be deployed automatically
and fully extended 1 second after touchdown, Yhen brakes wera ifucluded
¢n the daceleration data, braking began 1 second after touchdown, and
full brakes were applied 2 seconds later. Tha variable conditions and

the results are set forth below.

Condition 1 assumed that the rumway was dry. The aircraft crossed
the runway threshold at an altitude of 50 feat, at 1,3 vs (115 KIAS),
and landed at 1,25 Vs (110 KIAS). Forward thrust remained at idle
throughout the landing roll, Based upon these criteria, the ground
stopping distance was 1,818 feet. A landing speed of 139 KIAS increased

the stopping distance to 2,964 feat.

Condition 2 was set up to investigate tha effect of 80 percent N1
8/ reverse thrust on the ground stopping distance ou a wet and dry runway.
An SDR of 1.71 was applied to approximate the wet rumway braking condi=-
tions, It was assumed that the thrust levers were pulled into the iea-
verse datents 3 seconds after touchdown and that 80 percent N1 was attained
8 seconds after touchdown. The following data were computed:

Stopping Distance (feat)
Dry Het

Conditions

(1) 80 percont Nl reverse thrust and

brak’ing 2,540 3,678
(2) 80 percent Nl reverse thrust and
no beaking 5,697 5,697

1.17 (ther Information

1.17.1 Eastern Air Lines Compauy DC-9 Flipght Manual Procedures

Fastern Alr Lines requires the piler mot flying the aircvaft to
make the following calls on all approaches;:

8/ A meaturement of thrust expreéaed {n terms of a percentags of the
rotational spaed of the N1 (low precsure) compressor.
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1) At 1,000 fcet above field elevation, call out altitude, alre
speed, rate of descent, On instrument approaches, he will also
call out the result of flag scan,

2) At 500 feet above field elevatfon, call out altitude, airspeed,
rate of descent. On instrument approachaes, he will also call
out the result of flag scan.

3) Call out significant deviations from programmed airspeed and
desired descent rate,

4} TFor instrument approaches, call out DH or minimum descent
altitude,

5) cCall out "runway in sight--yight/left or straight ahead,"

According to Eastern Air Lines DC-9 training procedures, once the
tinsay is called "in sight" only aivspeed deviations should be called to
the pllot's attention during the remainder of the approach., The company
recommended that these speeds ba called out as variances from the Vref
or 'bug! speed, for example, 'bug plus' or "bug minus" the amount of
variation,

The Eastern Alr Lines DC-9 flight maruwal states, in part, "After
touchdown, apply reverse thrust smoothly but quickly, using 80 percent
N1 as desired maximm; however, maxinum coutinuous thrust (CT) may be !
used if conditions require maximum stopplvy effort. As speed decreases ;
to approximately 70 knots, reduce power to prevent surging. Idle reverse ;
thrust should be used until forward thrust is required to taxi." .

With regard to alrspeed conurol procedures during landing approaches,
the flight manual states in part: "The speed 1.3 Vs, reference speed
(Vref), 1s used to determine FAR landing distance and is used as target
speed on final appresnh," The flight manual also discusses factors which
affect the Vref speec, such as headwind component and gust factors, and
how these should be rauaged. The discussion closes with the folleowing
statemant: 'Over the threshold, only the gust factor should be maintained
above Vref,"

Eastern Air Line's airspeed control procedures require that a target
speed of Vref + 5 KIAS flown on the final approach, The additional 5
KIAS is to compensate for unknown, or undetermined, wind effect and is to
be bled off slowly fin order to cross the rumway threshold at Vref.

o ah -

Speed comnand deviation polv ers are located on the right side of
the captain's and first officer's flight divector Jndicator. They indi-
1ate deviation from optimum speed for the lowsspeed modes of flight and 1
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aid the pilot in maintaining a safe margin above the stall speed, The
fost-slow pointers receive erectrical signals from a speed command com-
puter, which receives information from an accelerometer, vertical gyro,
an angle of attack transducer, the rizht flap transducer, glat relays,
the flight director controiler, throttle switches, and the air/ground

oleo relay,

with an afrcraft weight of 80,000 1bs,, landing gear extended, and
flaps and slats fully extended, the pointer would center at an indicaterd
atrspeed of Vref + 3, or 118 kns, At lesser flap settings or higher gross t
weights, the pointer would center at correspondingly higher indicated air- :
speeds. A malfunction of a slat relay would cause the instrument Co {
center at a higher ¢ndicated airspeed without a warning flag (about 20
KIAS at this aircraft's configuration).

Eastern Air Line's training curriculum for the speed command system
was, for the most part, limited to the presentation afforded the pilot
during the takeoff, the go-around maneuver, and engine-out maneuvers,
With regard to the final approach, the company taught that the airspeed
indicator was the primary instrument for airspeed control that scheduled
airspeeds should be maintained, and that the speed command was a backup
reference instrument, It diJ not teach the effect which variances of
gross waight or center of gravity locations would have on the speed com-
mand system's fast-slow presentation, There was no presentation or pos-
sible malfunctions which could alter the speed command reading, without
a display of the warning flag. The only malf'mction demonstrated in the
flicht simulator resulted in the display of warning flags. The captain's
and first offfcer's depositicns corroborated that this was the extent of
thefr traint.,; on the system,

1.17.3 Flight Attendant Stations

The flight attendant's presence 12> the cockpit was not precluded by
the provisions of 14 CFR 121,547, and lased on the number of passcnger
seats on the afreraft, only two flight attendants were required in the
passenger cabin.

The third fiight attendant was assigned to the flight to assist in a
meal service between Miand and Pittsburgh, and as such, was designated as
the "extra" attendant. According to the company's flight attend-nt
manual, the extra attendant shares the duties of the other flight attend-
ants and will occupy the forward jumpseat v:ith the senior flight ettendant
on takeoff and landing.

A company flight attendant supervisor stated, howaver, that the
rmanual does not expressly preclude a flight attendant from occupying the
cockpit jumpgeat during a takeoff or landing, and that the captain had
the authority to authorize a flight attendant to sit in a seat other
than that to which she was assigned.
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2, ANALYSIS AND CO:CLUSIONS

2.1 Analysis

When the flightcrew was offered a cholce between a front course ILS
approach to rumway 01 or the back course approach to rumway 19, they had
received adequite weather information to make the select:.a. Based on the
reports they had recofived at Pittsburgh and en route, they knew about the
ceiling, the rain, and the surface winds at Akron-Canton. Therefore, the
captain knew that his choice of the front course apnroach not only would
require landing on a wet runway, but also would subject his airceraft to
the effects of a tailwind that approached the aircraft's maximum allow-
able component.

Before clearing FA 300 for the approach, che controller told the
£1ight that a company DC~9 had reported that there was water on the run-
way and that the braking action on rumway 19 was ‘'pretty good'. Before
that report, a twin Cessna and an Allegheny Airlines DC-9 had reported
poor braking av.i hydroplaning, but these reports were { hour old. There
was no further corroboration of the Allegheny DC-2's report, thus, the
{nformation given to EA 300 was the latest data available to the contrcller.

The captain's and first officer's recollections of the indicated alr-
speeds during the key moments of the descent vary. The captain stated
that his reaction to the slow indication on the speed command indic.tor
occurred just after passing the MM, whereas, the first officer placd
this event between the OM and MM, Correlation of the CVR and FDR ‘ata
disclosed that the speed corwand indication was mentioned just art ¢ the
OM was passed and after the first officer called that they were fast,
According to the first officer, the fndfcated airspeed at that moment was
132 KIAS. The FDR trace, at that time, inlicated 132 KIAS, Therefore,
the Safety Board concludes that the captain noted the slow reading of
the speed command system between the OM and MM,

The target airspced for the approach was Vref + 5 KIAS (120 KIAS),
and the rurssay threshold was to be croased at vref. The FDR disclosed
that the lowest recorded indicated airspeed on the approach was 132 KIAS,
and that occurred about 15 seconds after the OM was passed, The airspeed
remiined at 132 KIAS for about 16 seconds, and then began to fncrease
steadil until {t reached 142 KIAS, about 5 seconds before touchdown,

The landing spead was 139 XIAS,

During the approach, the crew discussed the high indicated airspeeds
and slow indicavions on the speed command indicator. Since there was no
change in aircraft configuration and since the descent rate remilned sube
stantially unchanged, the airspeed increase confirmed the captain's state-
ment that he added thrust in reaponse to the slow speed command reading.
lle stated that the additional thrust was mainiained until the landing was
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agsured. This assessment could not have been made until he had the run-
way in sight. Thus, it was apparent that the additional thrust was applied
about 30 seconds aftnr OM passage and was maintained until after the first
officer called the runway in sight, 1 minute 22 seconds later. During

tbat interval, the alrspeed increased about 10 KIAS,

The compuny's trainlng curriculum on the speed cormand systets did not
fnclude a discussion of possible malfunctions that could cause an erron-
eous speed cormand indfcation without causing the warning flag to be dis-
played. However, they did teach that the airspeed indficator was the pri-
mary instrument for control of airspeed and that the target speed, based
upon the estimated landing weight, was to be flown on final approach,

The ¢t tain knew that the speed command system would portray the optimum
speed . .r the maneuver being performed, and that it was based on aircraft
configuration and gross weight. He also knew that his Vref speed of 115
KIAS was predicated on an 80,000~1b, landing weight. The slow indicatjion
occurred at about 130 to 135 KIA®, and it could not have been valid unless
the 1lrcraft's gross weight was about 100,000 to 105,000 1lbs. Although
the :aptain mentioned "a loading problem” in connection with the speed
command reading, he alec stated that he had not noted any significant
variations between their computed takeoff data and aircraft performance
at Pittsburgh: consequently, an error of this magnitude should have made
the captain suspicious of the operation of the speed command rather than
aircraft leoading. 1Instead, he chose to react to the speed command read-
ing without requesting a crosscheck of his instruments with those of the
first officer, The components of the speed command system functioned
normally when tested: therefore, the reason for its slow reading remains
undetermined,

The evidence indici ted that, once both pilots had the rumvay in
sight, the preseribed coipany airepeed control procedures were not fol-
lowed, This is substantiited by the fact that naither pilot recalled
noting the airspeed during the final moments of the approach, although
it was about 25 KIAS above Vref. The lack of airspeed awareness also
explains the captain's statement that the approach and landing appeared
normal to hir<s0 normal that he never considered rejecting it.

The automatic actuation of the ground spoilers identiffed the touche
down point on the CVR. From that point, the tape terminated in 26 seconds,
Thervfore, the ground distance traversed by EA 300 was computed usiig the
FDR airspeed trace for those 26 seconds, The computation was based on
average indicated airspeed selected at the midpoint of 1.s2cond intervals,
The 8-kn tailwind component was then added to the indicatad afrspeed to
determine a ground velocity, The computed ground distance traversed by
the aircraft was 4,503 feet., The aircraft stopped 6,777 feet bayond the
threshold of rumway 01, Based on these figures, EA 300 touched down
2,275 feet bayond the threshold of rumray 01,

S s 5

S, Y

EWTE 4

IRV IR, ST ALY R

T T IV 1. S



-16-

The distance from the OM to the rumway threshold was 22,481 [eet,
and the elapsed tima from marker passage to tcuchdown was 1 rdnute 40,5
seconds, During that time, the flight traversed a ground distance of
about 25,130 feet, which indicates that the aircraft landed about 2,648
feet beyond the threshold, This estimate was based on average true air-
speeds selected over 10-secund intervals, An 8-kn tailwind component was
added.

These computarfons support the atatements of the passgenger and the
witnesses who said that the aircraft landed at or beyond the fntersection
of rumways Ol and 05/23. The Safety Board concludes that the alrcraft :
landed about 2,200 to 2,600 feet beyond the threshold of rumway €1, which
left 3,300 to 4,200 feet of usable runway in which to stop the afreraft,

The NASA tests disclosed that at water depths ranging froa damp to
0.02 in,, the average SDR over the last 3,000 feet of the rumway wa. about
1,71, Although the exact amount of water on the rumway could not be deter~
ndned, en approximate SDR at the time of landing can be derived from the
available evidence.

The average deceleration rate of ¥A 300 was about 6 feetlsecondz.
Over the last 400 feet of the ruiway, where evidence of viscous and
reverted rubber hydroplaning was found, this rate decreased to 3 feet/
second”. This rate was achiceved by applying brakes shortly after touche
dovm, using 80 percent Nl reverse thrust over the first portfon of the
landing roll, and full raverse thrust over the latter portion., Decelera-
tion rates wera computed from the manufacturer's wet rumiay stopping dis-
tences, The following *able represents a cormparison between these rates
and EA 300's performance as noted above.

(ondition vecelervation rate (ft.jsecz)
Brakes + 80 percent N1 reverse thrust 10.16
Brakes + forward idle thrust 6.66
Nc brakes + 80 percent N1 raverse thrust 3.98
FA 300 6.00

Based on thede rates, and statements by the flighterew describing the ;
braking conditions, the Safety Board concludes that the runway conditions
at the time of EA 300's landing equaled, or probably exceedad, an SDR

of 1.71. |

If the aircraft had been flown according to recommended company pro- i
cedures, it would have landed about 1,000 feet beyond the rumway threshold, |
Applying an SDR of 1,71 and ~n 8~kn tailwind, the wet stopping distance

without the use of reversc tarust would have been 3,109 feet, for a total

distance of 4,109 feet. Thus, 1f the recommaended approach speeds had

been adhered tO0, aven with the long landing, the aircraft might have tean
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stopped between 5,309 and 5,709 fent beyond he threshold, Therefore,
the long landing was not the primary causal area,

Based on an SDR of 1.71, the 147/-kn landing velocity (139 KIAS +
8=kn tailwind) funcreased the wet steoping distance without raveree thrust
from 3,109 feet to 5,068 feet. Therefore, based on the estisaced touch-
down polnts, it was impossible to stop the aircraft on the rumway without
the use of reverse thrust,

Company procedures authorize the w. 2 of MCT .~everse thrust "1f con-
ditions require maximum stopping effort." The fac: that the captain did
not apply full reverse thrust until well into the landing roll further
substantiates that the landing appeared normal to him. According to the
manufacturer, 80 percent N1 reverse thrust would reduce the landing roll
to 3,678 feet. Therefore, if the aircraft touched down at 2,200 to 2,600
feet fror the runway threshold, it might have been possible to stop with
120 to 520 feet of runvay remaining, provided the reverse thrust was ap-
plied as seot forth in tha stated parameters, and provided it operated at
its maximum effectiveness throughout the application, The coupressor
stalls that occurred when the captain applied MCT reverse thrust cowpro-
mised the effectiveness of the reversa thrust and may have rendered {t
totally {faeffoctive, as evidenced by the fact that during the time it was
increased to MCT, the deceleration rate deterforated to less thuan the
rate computed for 80 percent Nl reverse thiust only, It is apparent that
the :manner in which the landiig was accomplished placed the aircraft in a
position in which stopping was dependent upon the addad effects of re-
verse thrust,

Although it was established that the deceleration rate of the air-
craft was less than that expected on a runway with an SDR of 1,71, it
could not be determined whether this was the result of dynamic hydroplan-
ing, the intaraction of actual SDR ard the aatiskid system, or a combina-
tion of both, To the extent that conditions for dynamie hydroplaning
existed, the fact that the landing was made &t a velocity 40 kn above the
theoretical tire dynamic hydroplaning speed, resulted in a considecable
increase in the duration of the aircraft susceptibility to this typ: of
hydroplaning,

There is no doubt that viscous and reverred xubber hydroplaning oc-
curred during the latter portion of the ‘anditg roll, The evidence dis-
closed that the decrease in the decelaration rate during the final portion
of the landing roll was prastically simultancous with the first officer's
acknowledgenent of the captain's command to turn off the antiskid system,
and with the begimuing of the tire marks on the rumway. Stince both , |
pilots stated that they were on the brakes at the time, the deactivation ‘ !
of the antiskid system probably produced a lociced wheel skid, and the |
deterioration of braking performance. ‘




Conaidering the rumway conditions, the tailwind, the aircraft's ex-
cessive landing velocity, and the touchdown point, tha captain should have
quastioned the feasibility of bringing the aireraft to a safe stop within
the confines of the rumway. He had control over every facelL of the ap-
proach and landing, and the decisfon to go around could still bLe made even
afier the wheels contacted tha rumway, Therefora, the Safety Board con-
cludes that although hydroplaning and 1its 2ffects contributed to the accie
dent, the captain's deecision to complete the landing under the existing
adverse conditions was the primary factor in this accident,

With regard to ‘he flight attendant, it appears that her praesence in
the cockpit had no eftect on the manner in which the crew executed the ap-
proach, Howaver, the Safety Board strasses that the operator as well as
the pilot=fn~cormand should be fully cognizant of their respective re-
sponsibilities for assuring that persons admitted to the flight deck have
assigned functions tou perform and that they are authorized by Federal ragu-
lacions and company procedurec.

2,2 Conclusions

a, Findings

1. The flightcrew was ce: Lificated an. qualified to conduct the
flight,

2, The aircrafc was certificated and maintained in accordance
with FAA rules and company procedures.

3. The captain was aware of the tailwind and wat rurway when
he decided to make a froat course approach to rumay 01.

4. The flight acknowledged ~eceptior. of a report statirg that
there was some water on the runway, and that a company DC-9
had reported that braking action was "pretty good"” on runway
19.

5. The Safety Board .a. unable to determine the cause of the
erroraous indication on the speed command indiecatcr,

6. The indica*d airspeeds on the approach were 17 to 27
KIAS above the computcd Vref,

7. The aireraft landed about 2,200 to 2,600 feet beyond che
rumway threshold, leaving 3,800 to 4,200 feet of paved
surface on which to stop,

8. The stopping distance required under the existing rumway
conditions without the unse of reverse thrust was 5,068 feet,
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®. lydroplaning occurrad during the landing ro.i.

b, Probab '19_ Cause

The National Transportation Safety Board determines that the prob-
able cause of the accident was the captain's decirion to complete the
landing at an excessive afrspeed and at a distance too far down a wet
rrvay to peruit the safe stopping of the alreraft. Factors which con-
tributed to the accident were! (1) Lack of airspeed awareness turing

the (inal portion of the approach, (2) che erroneous indication of the
speed cormand indfcator, aud (3) hyriroplaning,

BY THE NATIONAL TRANSPORTATION SAFETY BOARD

/s/ JOHN M. RFED
Chatrman

Ee— -

S /s/ FRANCIS N, McAPAMS _
- Mcnber

/s/ LOUIS M, THAYER
Member

| /8/ ISABEL A. BURGESS
R Member

C /s/ WILLIAM R. HALEY
LI Hember

November 5, 1974
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APPENDIX A
INVESTIGATION & HEARING

I Investigation

The Safety Board was notified of the accident at 2330 e,s.t., on
November 27, 1973. An investigation team went immediately to the scene,
HWork groups were 2stablished for operations, ailr traffic control, witnesses,
weather, human factors, structures, powerpnlanis, systems, maintenance
records, cockpit voice recorder, and Ilight data recorder. Parties to
the investigation included: Eastern Air Linaes, Inc¢., Federal Aviation

Administration, Mcbonnell-Douglas Cory., Al. Line I'ilots Association, and
International Associatfion of Michinists.

2. Hearing.

There v:as no public hearinz. Depositions were taken on July 31,
197,
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APPENDIX B

CREW INFORMATION

Captain William H, Hill

Captain William H, Rill, 40, was employed by PAL on Febivary 18,
1957. The captain held Airline Transport Pllot Certificate No. 1275591
with an airplane mulilengine land rating, and commercial privileges in
airplane single engine land., 1lle was type rated in Convair 240/340/440,
Lockheed Electra, amd DC-9 afrcraft, MHe had a First=Class medical certis
ficate dated September 4, 1973, and was required to wear glasses for
reading.

The captain had checked out on the DC-9 aircraft on July 1, 1971,
He had 10,881 flight-hours, 736 of which were in DC=9 aireraft, During
the previous 9C-day, 30-day, and 24-hour periods, he had flown 13¢ hours,
41 hours, and 2 hours 42 minutes, respectively. His last two proficiency
checks were on Septerber 15, 1973, and April 17, 1973. His last line
check was May 9, 1973, and he had completed recurrent ground training on
Saptevher 24, 1973,

The captain had been off duty about 53 hours before reporting for
the flight, At the time of the accident, he had been on duty 4 hsuys,
15 minutes, of which 2 hours, 42 dnutes were flying tine.

tirst Officer Andrew R. McQuigg

First Officer Andrew R. Mc7uigg, 28, was enplecyed by FAL July 29,
1968. He had a Commevcia' Pf{lot License No, 17232/0 with an inctrument
rating, Me had airplane multiengine land, single engina land, and glider
aircraft ratings, His First-Class medical certificate was issued on
Jure 15, 1973, with ne limitations.

He had upgraded to the IX-9 aircraft on October 31, 1973, He had
accurulated 7,000 flight-hours, 23 of which were in the DC=9 aireraft,
During the previous 90-day, 30-day, and 24«hour periods, he had flowa 85
hours, 26 hours, and 2 hovrs 642 minutes, respectively, His last pro=-
ficiency check and ground school training were completed on Cetober 31,
1973; these conpleted his DCe9 upgrading curriculum,

He had been off duty about 111 hours before reporting for the flight,
At the time of the accident, his on-duty and flighe times were the same
as the captain’s,

The flight attendants were qualified according to FAA and rcompany
regulations, requirements, and procedures.
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| APPEND1X C :
Dy % ﬁ:
4 AIRCRAF (. INFORMATION
‘E ; N8967R, a DC-9-31, was 1 wfactured in August 1968, and registered ¢
- . to Eastern Alr Lines, Inc., on August 23, 1968. A standard airworthiness
3 certificate was issued for the afrcraft on August 13, 1968. The aircrait :
A had accumilated 15,615 flight-hours at the time of the accident. H

Ajrcratt and component records showed that all inspections and over-
hauls had been performed within prescribed time Liwits and that the air- ,
craft had been maintained sccording to company procedures and P7AA regula- ;
tions. All applicable sirworthiuess directives had been complied with as i

of November 27, 1973.

The aircraft was equipped with two Pratt and whitney JT-8D-7 engines,
The No. 1 engine, serial No, 656882, had 14,008 hours since overhaul, and
the No. 2 engine, serial No. 648991, had 13,927 hours since overhaul.
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Preceding page blank

TRANSCRIPT OF ADDITIONAL PERTINENT COMMUNICATICNS FROM COCKPI® 1
VOICE RECORDER DOUSIAS MODEL 1£-9-31, N89ATE, EASTERN AIRLINES ;
FLIGHT 300, AKRON~CANTON REGIONAL AIRPORT, NORTII CANTON, OMIO "
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LEGEND

Cockpit arca microphone voice or sound
Radio transmissions from NB9GTE
Voice identified ac Captain
Voice ifdentified as First Officer
Voice fdentified as unknown
Voice/source unidentified
Axron=Canton Approach Control
King Afr 71l Mike Charlie
Unintelligible word or words
Nonpertinent word

Break in continuity

Questionable text

Fditorial inseriion

Pause

Tires expressed in central daylight time using the time
of final impact as 2129:00.0 c.d.%.




IXIRA=COCKPIT

CONTENT

-

ATR-GRCUND COMMUNICATIONS

TIME &
SOURCE

2118:06.6
2D0-2

2118:12.6
APC

2118:%0.6
RDO-2

2118:43.1

Approach good evening, Eastern ah, three
hundred with you at 85% thousand

Sastern three red, Zostern theee
fmdred, Akr..ae.. uton approach, tdent,
and you can have your choice, elther she
localizer buckeourse one nine approach
or the ILS one approach landing straight-
in. Wind, one six zero degrees variaple
both sides at ah, eight to one two.
Altireter two niner seven four, the
weather is an indefinite ceiling, two
hmdred, sky obscured, visidility ome
and one half miles (in) light rainshowers
and fog and runway one visual range is
=ore than six thousand feet

We'll teke the ILS for the front course
to one

Okay, continue inbound to Briggs and
expect the ILS aprroach

Seven eleven Mike Charlie, four miles frox
outer marker, turn rigat three fowr zers,

cleared for the IZS approach

Rl o R g T N g - 'y P
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ATR~CRCUND COMMUNICATIONS

INTRA=-COCKPIT
™TE & TIVE &
SQURCE CONTENT SOURCE
2118:49.6
CANMw2 Did you ges 211 that (Jokn)? ((Begins
at time of word "four"” in APC transcis-
sion adove))
CAM-2 Uh kuh
2118:51.6
CAN- Whatever he said
2113:52.1
LI MC
CAN-1 Yeah
CAMw Sounded like some legal talk (I don't
know)
2118:55.6
2118:58.6 APC
CAM-3 T was go=na say, if you're gonna make
a funny approachk, I wanna get off now
((begins with firs+ word "had" in APC
transmission opposite))
CAN -2 You're gouna do wkat 1f we do how?
CAM=1 Al === put this hack on the
Call=2 Qther one?
CAM-L One fifteen, yeah
2119:10.1
CAM=2 Say agnin?

CONTENT

Cka; xight to three forty, clear~d for
the approsch, Mike, Charlie

Mike Charlie, whkexn you land could you
check the traking action we hod one report,
well two repcris earl.:r of braxiny action.
Cne was a Twin Cessna hal some hydroplaning
and a IC-9 reported braking action pocr due
o water on the rmunway. wt we've ftad a
couplie of alrcraft laznd since and ak, they
di&'t say eanything about it at all

uez-
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ay

INTRA-COCKPTIT
TIE &
SOURCE CCRTERT
Z211s:11.
CAM=-3 I said 1T you're gonna mike an approach
and you can’'t see, I wanna get off
CAM~1 All right
CAM=2 well listen
CAM=-2 Yeah?
2119:16.5
CAM-1 Are you gonna ride up here oOr you
gonaa sit back there?
CAM=3 I wvanna get off, period ((laughter))
CAM~-Y Oh === 8ll igit
CAM=-2 You wanna ride up here and watch?
CAM=-3 Can I?
E('.!l’LM-2 Ask (Jomn)
CAM~1 Yeah
CAM-3 Can I?
CAM="? * »
CAM~2 Sit down

CAM-1

Keep your feet off the seats

b e s - o e 1, b fnr;-ii;%‘&?{‘ TR
LR e N Vi £ 3T M.

kA
- - é
AIR-GROUXD COMMUNICATIONS ;
)
A
TIME & $
SOURCE commyt - =
. = 2 7
2129:11.1 g -:§
T MC Okay, we'll do tiat A §
> v
2219:12.6 =
.PC Thank you ot
’:’
2
3
2119 :18.6 .
? * *
[ #% ]
=N
|
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ATR-CRCUND COMMUNTICATIONS

INTRA-COCHPTIT

T™HE & ™™E &
SOURCE CONTENT SOURCE
CAM=3 let me get my purse
CAM=2 Tour purse?
CAM~3 I want to g2t a dbutt
CAl=? Sound of laughter
CAM Sound of click ({similar to door lateh

movement) )
CAM=1 You got one
CAN=2 I.a'.'_?:‘:.er
CAM-1 I shouldn't have said that, right?
CAM Sound of click {{similar to door lateh

wovezent) )

=2 Naw, I don't think s¢
2219:37.1
CAM=1 ALl right
2119:37.6
9

2119:41.1
CAM-2 They mast be out of their mind, the #

who wants £0, Who in the # wanss that

# back course --- I mean you know, APC

Jesus Christ
2119:47.1
CAM=1 T don't even want a dbackcourse ou &

clear day

CONTENRT

And ah, five two five's out o

(Thtrty~-two four, so long

B s e s ol L 4
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INoeA-COCKPIT ATR-CROUND COMMUNICATIONS
_— ThHVE & ™mEF &
¥ SOURCE SONTENT SOURCE CONTENT > -
. - )
) g
CAM- "2 Yeak g
CAM-1 You know how to handle that thing, right? > -
3 o
T CAM=3 Right, T did 2+ once
_ CAM-C Here, pull thege two together, honey,
- now this goes (threugh here)
CAM=3 oh, I'm 1., the way
2119:57-1
? One oh elgnt, squawking five foriy-seven
| CAY= Got 1t?
- CAM-3 Yeah ‘
s Caxe-3 * - s
oy 1
— 2120:07.1
CAM-2 iet me itry those markers seain
2120:09.1
. RDO=2 Sound of rorse code ideatifier
CAM=1 “mat was your problem honey?
CAM=-3 6
CAV=2 Fere you Zo, put & foot up
| CAM=3 T cun’'t reach it
CAM~-2 Ok you can't

o
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INTRA-COCKPIT AIR=GROUND COMMUNICATIONS

TIME & TIME &
SQURCE CORTENT SOURCE CONTENT

CAM=-2 I'm sorcy
Iet her get ‘ex by hersels
All xight
Yeal

ing Alr ¢ne one Mike Charlie consact
cwer one aighteen noint three vou're
about a Ialf mile from the ocuter marker

Now they're pointing --- close

Okay
Mike Charlie, call the tower, good
night

Good night, sir
2120:31.1
CAM=-2 Fifteen mil2s to Briggs
CAM-1 Right
CAM=2 Be cbout twenty-four from the sirport

CAM-~1. Right

2.20:35.6

4 XIaNaddy
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INTRA-COCKPIT

SOURCE CONTENT

2120:45.6

CAM-2 Is your hoyfriend a pilot » 2

CAM=3 Raaah

CAM-2 No?

CAM=3 NO ke's a %, a foactory worker * w

CAX Sound of stabilizer trim actuation

2120:57.2

CAM=2 Well, let's see what we got for cobin
Tenp

CAN=2 I been serewing around with that, they're
Frobably boiling dback there

CAM-1 A1l righe

CAM-2 New {t's a hundred aad thirty and they
sbouldn't mind that

CAM=-L. Laughter

CAM=2 Listen to 'em screaming back there,
they love 1t

CAM=-1 Right, Jjust like a sauns bath

CAM-2 Laughter

CAMa2 fow Exstern's workirg harder for your

dollar by burring you

AIR-GROUND COMMUNICATIONS

TIME &
SQURCE

CONTE 'T

4 X1aNaddy
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SOURCE CONTENT SOURCE CONTENT
CAM~=1, 3  Laughter
2122.:21.1
CAM-~1 I the crew's gotta sweat, the passenger's :
gotta sweat, by golly
CAM~2 That's right f
2121:26.6 l
? One ok eigkt, up to sixtean thousand :
CAM=~2 I've been scared before {Bill) dut ;
never like this i
CAM=-1 Yeal me too }
CAM=2 But so long & time :
[ |
2121:31.6 »
: CAM-2 Okay, ah —-—- I wonder if he'd consider APC Eastern five seveaty-thiree Akren-Canto:n |
4 letting us down, would you like a little departure, radar contudt, Turn left :
lower? beading three one zero, joia Vietor :
" forty, resurme normal navigation elixd
and maintain six i
2222:4% 5
CAM~-1 Yeah, I'd like Zower
2221:45.6
RDO=2 Eostern three humdred, (would) like

lower

d XIaNadday
BB WD A MR R T BAT R TS et b




™mE &

CAM=2

CAM

2122:99.1
CAM=1

2122:01.6

CAM=2
CAM-2
CAM-2

2122:26.1
CAM

CAM-1

CONTENT

Sound of ¢lick

Fe forgot abeut (us)

Sound of ¢licks

Duzps are high, in-range checklist
Sound of stabilizer trim actuator
signal

Sound of click

Sound of stabilizer trim actuator
cignal

Sound of clicks
Fuel system set for landing

* w %

{(Reads in-range checklist))

All done, skipper

A1l right. You @ & # of & Job

AIR-GROUND COMMUNICATIONS

TINE &
SQURCE

APC

2121:52.6
RDO=2

CONTENT >
~
3
™
Esstern three hundred, Akron-Conton §
descend and maintain trree thousand *
m
Okay, down to three thOUee-

G
=)
'

Bastern five seventy-tlres, Low was =i
braking action on nineteen wien you
landed?

——
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AIR-GROOND COMMUNICATIONS

TMVE «
SOURCE

RDO-2

APC

* see 12 I can find 2 way (here) for
(kim) # % »

Brmming

Are we going in on ILT or something
1like that,

Ah, something like that, yeazk its %
Scuwethning like that?

Yeah, it probably won't resezmble anything
you've ever seen(on an) ILS

Layghter
It doesn't look that bad

All right
Beautiful

Did you ever notice wke vou need thoge
# spo:lers, they're nev.r there?

. P “ * o L F o . . - e . T e il o - e e . . i el s v ~ . .
et Wam m ERRREJRER. L A W‘W’ i e;}‘:%:\;':;wri;; t:?? Fy “'ﬂhém;i-'zn?-l—v:é"' Aﬁ-’fﬂwﬁ-ﬁ: Tislps, i h i e st o e o e ) B 0, e BRI Lo s G M o 5 0 e | b B A 1 il
i AR M ) g e sl - B LT e * e o)

CONTENT
Ideat signal ((incomplete sequence))
Yewzh, that's ckay, I was just wondering :f
there was still water on the runway at all

({¥o transmissions heard from EA 572 on
BTO-1 or RDO-2))

2:{ Eastern three hunared, did you comy

AR, Esstern three hundred, a coupiny -0
Just took off. Said when he landed
ninzteen there was some water on the ruvuwvax
but traking action was pretty good

Thank you very much
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INTRALCOCKPIT AIR-GROUND COMMUITICATIONS

VE &
SQURCE

CAM-1
craz-1

CAM-2

TINE &
CONTEIT SOURCE CONTENT

Sound of clicks

XI(N3d4ay

The what?
APC Ah, say again, what's off the end of the™
Tunway?
Lavchter
Whooh
Two peorle doeing what?

Fe's kidding

What kind of car?

-gsﬂ

Heh heh

Station wagon

* % (T want & *)

Sound of squeak and clicks

Homeing

Oh partial cus~uration, in other words,
we'll be able to see it till we get dovn
to the ground

Yeah, that's the story of ny life
Note: {((An APC and otker alrcraft heard over RIO-2

Quzing this period))
Four miles from Briges

Why con't we get (* * uoek here)



L e ke A i s A et L e

INTRA-COCKPIT

ATR-CROUND COMMUNICATIONS

™mE % TVE &
SOURCE CONTEXT SOURCE CONTENT
CAM~2 (Oay)

Where's my highway? That's what
I'm locking for

»

I got er Esso road map right here, captain.
It's got all the airports on it

I got a road map, dut I don't have the
highwesy I wanted #*

Ok well

Well, it looks like any other city

212k :23.1

APC Eastern three hundred then right headine
three two zero

[T

U

RDO-2 Right to three twenty, Sasterm, ah, three
mmdsred

The tower is what? cnc oh nine
something or other

e R

CAM=-2 One zhew zero nine point five. Six
degrees inbound

-2 All xight

S A R E R bl

4 XIaN3ddY
i

CAM=2 Marker at tweniy-five hundred

212%:39.6
CAM=1 Six and twenty-five thou-~ #* it inbound

B st - sbin o 4
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INTRA-COCKPIT

TME &
SQURCE
CAM-1
CAM

CAM-2

CAM-3

CONTENT

I hate 20 see ~=- that evening sun --
({singing))

Sound of clicks

Why don't they fix these things #
thirgs

Ckay

Cleared for the approach he said?

PA system, funny

No

ke &Ldn't gay?

Ee tucued ==e be told us to turn right

(011,34

Sound of stabilizer actuator signal

* W

Nah

* % % right up, huk? % # %2

1 don't know ((laughter))

AIR-CROUND COMMAINTICATIONS
m

TIME &
SCURCE

CONTENT

4 X1anN3ddy
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ATR-GROUND COMMUWICATICHIS

.i.u':g &

SCJRCS CONTENT

2125:07.6

APC Eagtern three husdred, five miles froz
outer marker, tura right heading three
Tour zerd, cleared for ILS runway one
approask, contact tower on¢ one eight
point three

ay, right to three forey and cleared Tor

the anproach, Eastern, ak, three ndred,
say again the tower freguency?
One eighteen point threc
Bighteen three, gocd alght
Good night

Souad of clicks

TLet's have the gear dowa, please

* »

Sownd of heavy cliex

Arron toWwer, good evealing Eastera, ah,
three mmndred, ah, turaing iabound or the
Jocalizer
Sound of increase in ambient noise

2125:39.6
TWR

Eagtern three hundred, Akron-Cantinm tower, »
cleared to land, wind one cix zero degreec ™
at -—= niner

PRI R L O '

£ g

$day

2125:45.6
RDO-2 ALl right

i b
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TNTRA-COCKPIT AIR-GROUND COMMUNICATIONS

Ve & ' TIVNE &
SOoTRCE CONTENT SOURCE CONTENT

CAM=-1 ( (Zaughter)) that was funmny

CAM Sounéd of elick
2125:50.6
CAM-2

4 Ylauday

And the markers are tuwwmed on if that's
what you'd like

CAM-L ALl right
CAM Sound of heavy clicks

Landing finsl checklist
And the no smoking on %
Soun2 of slick

Once around the beads

What happened, how come 1I'm * & %
Ignition control override
Rafar's up and off

wéd of ¢licks

L

Sear down three green, aanunicator
panel checked

Spoilers

o e SRS - PO B W = e S ¢ 2 A sl W P 4 o a7




ITIRACOCKPIT AIR-CROUND COMMUNICATTONS

IMNE & TIVE &

2126:1506
CANM=2 They're armed

2A26:17.6
CAM=2 Flaps, slats, flags scammed.
glideslope, what ahout that?
2026:26.6
RD0=2 Sound of localizer ident o=y, eey mewa,

" +Tp ey, ((I-CAK))

Sound of c¢lick

Sound of altitude alert warning
(1) heare that

Sound of clicks

¥

§ 9
g‘
§ 3
" -
{3
L
t .,,
| 3
b
L

< bate to see the evening § ((singing))

Just like the simulator, ain't it?

2126:52.6

RDO=2 Sound of cuter marker {(peak azplitude))
Outer marker, all’'s well

Sounds like you're working on soemething
kuh, Jokhn?

Good show

d XIaNZaddv

Okay, keep a sharp eye out
Somne of clicks

WBrat WMe et n 2 AR ek MRk et

RN & e
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ATR-CHOUND COMVURICATIONS

Ady “\;\-CWIC e e

TOE & TE &
SCUSC CONTENT SOURCE COTENT >
T ——— e p————— a4
a4
2312 T will ee- sight uz an aireraft, a2 3
girpors or somelthing bi g
ta

P LR I

2227:05.6
Chs=L You're right adout the wind
Ca-2 Yeax _
2127:1k.1
CAN-2 (A Bit) fast :
127:21.1 L
CAM=-1 Slow with that speed
. *
- CAM=2 * > ;
CAN Sound of clicks '
2127:52.1 ) ﬁ;
CAN=2 Tkat # speed command is saze kinda bad :
oA Sound of clicks ((being with word "ad”
| shove}) :
j 2127:47.2
ChlMw2 Stick with my system

Year ({laughter))

CAM=2

2127:49.1
CAM-1 St121 o little high and fast though, dut

anat’'s not, that. tzmat's not the proedblem

CAM=2 Yeah




INTRA-COCKPIT ATR=CROUND COMMUWICATTONS

TDE & = ¥
SOURCE CONTERT : CONTES'T

TAM=-3 Saund ¢f female volce
CAN-L * g loading problem

2228:09.1
M=l mewee hundred feet --- above the glideslope

2128:15.6
CAM=2 einimums === the alirport'’s <a yowr lett

CR1 Sound of click
CAX Ssemd of low frequency buzz and clacks

2128:28.6
~d Sound of lou ciick

2128:33.2

[0r-004 Sermd of touchdewn ((scmd of hig: piteh
squeal vsually heurd at time of IC-G
touchAsm ) )

2128:33.6
caM sound of ¢lick

2:28:3%.2
CAM Sourid of ¢lick

2128:35.0
CANM Sound of three or four low asplitude clicks

2128:35.3
CAM Sound of clunk

. g R gL W ST R
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I IRA-COCKPIT

TIMNE &
O' - E i : o ".“'"“!‘.“
s0U COWTERNT

2128 36 .k
CAM Sound of clunk

3 XIaNaday

2128:37.4%
CAM Sound of elick ((sound of engine noise
begins to increase))

2228:32.%
A Sound of click

2223:38.9
CAM Sound of two clieks

2128:39.%

! Sound of cluak

2228:40.1
CAM Sound of click

2228:%0.4
CAlNM Sound of click

2125:40.7
CAM ((Soune similar to brushing type
sound))

2128:457 %
CAM=" TaNe==tastic

2128:%2.4
ot Sound of heavy cluxk

2228:%2.7
CAM Sound similar %o erac.ing noise

22z5:53.4
CAM-2 We're not stopped yet
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TTRA=-COCKPIT

SGURCE CONTENT
2125:44.0
CAM Sound similar to crashing noise
2125:0%.5
0L MA Somd similar 40 crashing noise
2128:4% .6
CAM=3 what?
2128:45.6
CAX Sound sinmiler to crashing noise
CAN Sourd similar te crashing nolise
2128:46.1

-l We're not stopped
2128:47.0
9 Wit Sound of click
2123:47.2
CAM Sound similar to craching nolses
2228:47.6
CAN=2 you're not gonna siop
2128:47.6
CAM-1 Anti-skid on
2228:47.7
CAM Sound similar ¢5 craching noises
2128:43.3

CAM

Sound similar to craching noises

AIR~-CROUITD COMVUNICATIONS

YL B
iy b

d L
SOURCE COLTERT

-Lll?a

34 X1aNaday



TRIRA=COCKPIT

™mE &
SCURCE CONTENT

2128:48.5

CAM Sound similar to crashing nolses
2128:48.3

CAM Sound similar to crashing nolles
2128:49.3

CAM Soune similar to erashing nolses
2128:49.9

CAM-2 One humdred

2128:50.3

CAM Sound similar to crashing nolses
£128:50.8

CAM Sound similar to crashing noises
2128:51.7

CAM-1 Anti-skid (up)

2128:51.9

CAM=2 Artieskid {off)

2128:53.0

CAM=? Tt's going off

2128:53.2

CAM Soumd similar to crashing noises
2128:56.T

- It's going off the end

2228:55.8

CAM

Sound similar ¢¢ crashing nolses

ATR-CROUND COMMUNICATIONS

d XIAN3ddV
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INTRA-COCKPIT
™me &
SOURCE CONTENT
2128:57.5
CAM=7 (Let’s do scmething)
2228:58.6
CAM Sound of low frequency monotone
begins
2128:59.7
CAM Sound similar to heavy crashing noise

2129.00.0

Bad of Recording

T -v;rw--a_ngegg.wf"rg-*ﬁ:f Ll ] ,N'?-;jﬂe_‘f;rf‘;m; )

-23 -

AIR-~GROUID COMMUNTICATIONS

TIME &
SQURCE CCNTENT

d XIAN3AdY
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APPENDIX F

AKRON, OHIO

AKRON-CANTON REG’L API.
Elevi228' 40* 5N S1' D' W

MAY N3 (.i-,zppo:n Approack Char

NOIE: Customs v prin reguast

VOiNo.8

USE ‘lf LENGTHS
F—LANDING BEYOND-—{
Th-gihold _(2__‘ s opr ] TAKE OFF
| 343

et e e

UGHIING
THIRL HATS 361 T AVR

HIRL VASI-1 T
AIRE
MIREREN VASTY

MIRL

AIRCARRIER tAKE . O

| X3 mu;m Hihe v w

L 24 )

L e

lvl‘ﬁv .---—_

4 Tt Sy B imet . ety -
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tang O’l I|T ] luwm'u o
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Nen WTYK LT | 800.2
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APPENDIX G

C_ijppcun Apgrooch Charl MAY 11.7) (2|,] ’ AKRON' OH'O
AKRON -CANION Towes 118.3 ApL Elev 1228 AKRON-CANTON REG'L
Var Q4'W IS Rwy
o 65 332.6 NDB Rwy

l”*ﬁcﬁl" Depacture Ry toc 109.5 ICAK o
1972006 118.6 177008 1184

oore1asc 1255 007186° 125.5 ,“;'-9;’15;1_-;8_;"2'
Lun ) AKRON YOR
by

L
1367°

MM

' (23%)

08 height above
thrashold 41",

102RWY 1]2]3"
APl 12287

PULL UP: (Minimum altitude lo commence lurn 1613°) climbing RIGHT turn to 3000
direc) ACO VOR and hotd EAST, RIGHT turns, 272% inbound, or as direcled,

SIRAIGHT. IN LANDING RWY |
o) 41320091  on1483'12507 wal 54013271

fa s | e oo mm%ﬁ&{? LIShS,
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