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NATIONAL TRANSPORTATION SAFETY BOARD
WASHING'PON’ D.CO 2059“

AIRCRAFT ACCIDENT REPORT
Adopted: October 31, 1983

UNITED AIRLINES FLIGHT 2885, N3053U
McDONNELL DOUGLAS DC-8-54F
DETROIT, MICHIGAN
JANUARY 11, 1983

SYNOPSH

On January 11, 1983, United Alrlines Flight 2885, a MeDonnell Douglas DC-8-54F,
N8053U, was being opereted as a regularly scheduled cargo flight from Cleveland, Ohlo,
to Los Angeles, California, with an en route stop at Detroit, Michigan. United 2885
departed Cleveland at 0115 and arrived at the Detroit Metropolitan Wayne County Afrport
at 0152, where cargo for Detroit was unloaded, the airplane was refucled, and cargo foi
Los Angelas was loaded. At 0249:58, United 2885 called for clearance onto runway 21R
and was cleared for takeoff at 0250:03. Visual meteorological conditions prevailed at the
time, and the company had filed and been cleared for a standard I1FR flight plan.

According to witnesses, the takeoff roll wes normal, and the alrplane rotated to
takeoff attitude one-half to two-thirds of the way down runway 21R. After liftoff, the
airplane's pitch attitude steepened abnormally, and it climbed to about 1,000 feet above
ground level. The airplane then rolled to the right and descended rapidly to the ground.
An explosion and fireball occurred at irnpact. The alrplane was destroyed by impaot and
by the postimpact fire, The flighterew, consisting of the captain, the first officer, and
the second officer, we. e killed,

Tho National Transportation Safety Board determines that the probeble cause of the
acclident was the flighterew's fallure to follow procedural checklist requirements and to
detect and correct a misteimmed stabilizer before the airplane became uncontrollable.
Contributing to the aceident was the captain's allowing the second officer, who was not
qualif}gd to act as a pilot, to occupy the seat of the first officer and to conduct the
takeoff.

1. FACTUAL INFORMATION
1.1 History of the Flight

On January 10, 1983, a McDonnell Douglas DC-8-54F, N8053U, was baing
operated by United Airlines, Inc., (UAL), as a regularly scheduled domestic cargo flight
under 14 CFR 121. The flight departed O'Hare International Alrport, Chicsgo, Illinols, as
United Airlines Flight 2884 (United 2894) on schedule at 2215 central standard time,
destined for Cleveland, Ohio. The en route portlon ¢l the flight was uneventful, and
United 2984 arrived at Cleveland at 0008 1/ eastern standard time. At Cleveland, the

1/ All times are castern standard time based on the 24-hour clock unless otherwise noted.
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flight number was changed to United Alrlines Flight 2885 (United 2885) for the regularly
scheduled cargo flight from Cleveland to Los Angeles, California, with an intermediate
stop at Detroit, Michigan. United 2885 departed Cleveland at 0115, arrived at the Detroit
Metropolitan Wayne County Afrport et 0152, and taxied to the UAL freight terminal on
the northwest side of the airport. Cargo for Detrolt was unloaded, the airplane was
refueled, and cargo for Los Angeles was loaded. Included in the cargo was & shipment of
Specicl Form Amerlcium 241 [n the form of solid metal pellets. UAL freigiit handiing
personnel reported that the turnaround went smoothly; however, one cargo "igloo" was
inadvertently not loaded on the alrplane (see 1.6.1 Weight and Balance). The freight
handli. ¢ personnel also indicated that they observed the second officer inspecting the
exterior of the airplane after the refueling was completed.

The flighterew of United 2885 called Detroft Clearance Dellvery at 0231:26 for alr
traffic control clearance to Los Angoles, stating that they had received Automatic
Terminal Information Service (ATIS) niessage Foxtrot. United 2885 had filed a standard
IFR flight plan and was cleared as filed. According to the cockplt volce recorder (CVR),
the flighterew completed the before engine start checklist, started the engines, aiid then
called for taxi {nstructions at 0245:58. During the taxi, the flighterew accomplisted the
before takeoff checklist, and at 0248:42, the second officer callecd "trim" and tha first
officer responded "set,” 2/ According to the CVR, beginning at 0249:16, the captaln, the
first officer, and the second officer discu r switching seats
with the second officer. According to the CVR, the first officer and the second officer
had completed switching seats about 0249:40, 24 seconds later. (See appendix E.) United
2885 called for clearance onto runway 21R at 0249:58 and was cleared for takeoff at
0250:03. The before takeoff checklist was completed, and the second officer, now seated
in the right pllot seat, called for the "flight recorder," and the first officer, now seated at
the engineer's panel, responded "lghts out,” Indicating thet the flight data recorder was
turned on. The CVR indicated that the throttles were advanced for takeoff at 0251:05
and that power stabilized 7 seconds later. The CVR also showed that "elghty knots" and
"Vee One" were called by the captain and that the altplane broke ground about 0251:41.

Twenty-five persons were Interviewed and it was determined that 16 had actually
seen or heard the afrplane. (See figure 1.) Most of the wlitnesses indicated that the
takeoff appeared normal to rotation and that the airplane rotated approximately one-half
to two-thirds of the way down the tunway near the intersection of runway 21R and runway
8-27 to a normal or falrly nose-high attitude. Several witnesses reported normal engine
noise and one reported that the neise of the engines was at a lower pitch than normal.
One witness reported hearing a strange engine sound, which he described as sounding like
an F-15 going into afterburpner. Most witnesses Indicated that the aircraft broke ground
without dragging the tall skid, that the angle of ascent was abnormally steep, and that the
airplane elimbed rapldly.

According to the witnesses, approximately $ seconds after the takeoff and as the
airplane was climbing, flames could be seen behind the engines on both wings. Witnesses
described the flames varlously as coming from one, two, or three of the engines; as
coming in two short bursts end then ceasing} as looking like "sparks;" and as looking like a
"fireworks show which lit vp the sky." According t- most witnesses, the airplane
continued to climb with wings level to about 1,000 feet. The airplane then rolled to the
right in a graduai right turn until it was In a wings vertical position (right wing down, left
wing up). One witness, who was located t mile east of the takeoff point, thought the
angle of ascent was normal and that the alrplane barked to the right about 30° from the

2/ The checkIlsT response Is "3 set" which refers to aileron, rudder, and elevator trim
settings.
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horizontal and never increased bove that angle. Another witness, who was Incated
1,000 feet beyond the end of runway 21R, stated that the airplane started a sharp right
turn at 300 to 500 feet. Most witresses could not recall the attitude of the alrplane from
the time it reached the wings vertical position untit it crashed, and simply said that the
altplane "dropped from the sky" at that point. Two witnesses who had head-on views
reported that the airplane came hack to e wings horizontal (nose slightly down) attitude
from the wings vertical attitude just before the crash, When queried about whether they
could have been looking at the airplane in an inverted horizontal position at this point,
these two witnesses sald they were not positive, They could not recall the position of any
of the airplane's oxternal lights when it was in the hocizontal position. All of the

witnesses stated they saw an explosion which was followed by a fireball and intense
g-ound fire. '

The accident oceurred about 0252111 during hours of darkness at 42° 13' N
latitude and 083°22' W longitude.

1.2 Injuries to Persons
Infuries Crew Passengers
Fatal
Serious

Minor/None
ota

Damage to Afrplane

The airplane was destroyed by impact forces and posterash fire,

1.4 Other Damage

There was impact damsge to a fermfield. In addition, about 1 acre of the ficld RS
was contaminated by dbris and fuel, .

1.5 Personnel Information

The crewmembers were properly certified and qualified for their respective

assigned positions for ths flight (see appendix B). There were no flight attendants on
board the airplane,

The captain resided in Seattle, Washington. On Januery 9, 1983, he
"deadheaden" to Chicago on UAL Flight 150 and arrived at 1810 c¢.s.t. He spent the night
at his son's home and was in bed by 2200 c¢.s.t. The following morning the captain took his
50N to work and conducted personal business, That evening, the captain and his son went
to a basketball game involving the csptain's daughter. The captain arrived at O'Hare
International Afrport about 2160 e.8.t.  His son reported that his father was in good
spirits,

The first officer resided In Henderson, Novada. He did not travel as scheduled
on January 10, 1983, but "deadheaded" from Las Vogas, Nevada, on UAL Flight 218 at
1340 P.s.t and arrived in Chicego at 1900 ¢.s.t, about 3 hours 15 minutes before takeoff.
The first officer reportedly had retired about 2100 P,s.1, on January 9, 1983,




The second officer resided in Westlake Village, California. On January 10,
1983, he "deadheaded" as scheduled from Los Angetes on UAL Flight 1i8 and checked into
the layover hotel at 0845 ¢.s.t. on Januaty 10, 1883, He was observed at UAL's O'Hare

Dispatch office around 2100 ¢.s.t., and the dispatchers stated that he uppeared alert and
rested.

The second officer entered DC-8 first officer upgrade training in June 1979,
Simulator training began July 1, 1979, and econtinued through August 6, 1979, during which
he recolived 41 hours as pilot at the controls. Instructor comments on his trafning records
included: "scan very weak} procedural knowledge poor; tendency to avercontrol on
takeoffs and landings; heading, altitude, and airspeed control poor." On July 7, 1979, the
Instruetor commented, "Takeoff - pulled up into stick shaker and over-controlled, . , "
On August 8, 1978, instructor comments included, "Inconsistent bank in steep turns weak
scan, stall series need(s) more work. (Unsure of recovery speeds and getting secondary
stalli. » «8till basie flaws in scan pattern (Inadvertent 45° ~ 50° bank),” On August 8, 1979,
after the second officer had completed 19 simulator training periods, his training was
terminated, as it was considered doubtful that he could succestfully complete the DC-8
first officer upgrading course.

The second off -8 and performed
satisfactorily. i any first officer vacancies for
% months, becau lity to complete the first officer upgrade course. He was
also restricted to bidding B-737 or B-727 equiprment. On February 27, 1980, he entered
first officer training in the B-737. He successfully completed this upgrade training in
March 1980; however, his tralning records indicated that extended training time was
required because of ", , .Inconsistency in maneuvers due to getting behind in planning and
attitude instrument flying." As a result of his initial line check, he was scheduled for
additional trips with a flight manager safety pilot. On May 3, 1980, he was released to
line flying but was placed In an accelerated check program. En route proficiency checks
on July 8 and 15, 1980, were satisfactory, and check pilot comments concerning his
improvement and anticlpated progress were included, e.g., " ..been on the B-737 for
three months, but is developing into a very smooth pilol." Following an unacceptable
approactk, go around, and hard landii g, the check al*man com mented, "From this point on
en route (check) .. .showed rapid improvement," Similarly, on February 10, 1981, the
check airman commented, "Flyirg technique has improved greatly." On March 18, 1981,
the check airman again commented on slow scan, excessive eontrol inputs, and power
changes and assigned him to g tralninf captain in April. During this veriod, a flight
proficiency program was established for him which fncluded special scan training at
Denver and special en route proficiency, with line ehecks through September 1981, On
April 28, 1931, he failed to Pas3 an en route check and was removed from line flying. The
c¢heck alrman cited "2-dot" deviations on the ILS localizer and glide slope {the captain
completed approach) and a tight base with a high sink rate during a visual approach. He
summarized, ", . .attitude could not be better and he s a hard worker, however, he has not
made normal progress In his first full (year) as first officer. His command ability is below
(average) and kas exhibited poor operational judgemaent beth IFR and VER,"

The second officer entered special B-737 training on May 8, 1981, but after
6:15 hours of simulator time, he received an unsatisfactory proficiency check. The
Instruator commented that, "repcated a back course ILS and holding patterns for
satisfactory performance, but after two repeats, engine failure on takeoff still was
unsatisfactory, ...was late ratrsciing the gear, and his directional control was weak
because of over and under control with the rudder." As a result of an informal meeting
with UAL tralning utaff, the B-737 Fleet Mansger in San Franciseo confirmed in writing
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of pilot proficiency,
) orego bidding any future pilot vacanecies on
nd remain in second officer status for the balance of your flying career,"

» he was assigned to a DC-8 second officer requalification olass and his
performance at these dutjes was satisfactory,

1.6 Alrcraft Information

The airplane, a McDonnell Douglas DC-8-54F, N8053 U, was owned and
operated by United Alrlines, Ine, (See appendix C.) The DC-8~54F is g freighter airplane,
used solely for cargo, to 14 compartments op "pits"

1 is forward of the cargo door, pit No. 2 is

go door and normally {s not useg, pits Nos. 3 through 13 extend toward the
rear of the cabin, and pit No. 14 is not used for cargo.

1.68.1 Weight and Balance

The captain received g dispateh release for United 2894/10 (Chicago-
Cleveland) and United 2885/11 (Cleveland-Detroit-Los Angeles) at Chicago, with no
maintenance defeired items. The flight proceeded without Ineident to Detroit, where a
revised flight plan to Los Angeles was issued, The revised release increased the fuel load
for the Detroit-Los Angeles leg from 54,700 to 56,500 pounds because of anticlpated
additional cargo and its effect on performance,

The alrplane was refueled with 931
more thun requested, which is within refu
fuel load. Consequently, the fy

taxi. The planned taxi burn was 400 pounds,

Further, a diserepancy in  the loading computations resulted from a
m!sunderstanding between the UAL loading supervisor and the loading transporter
coerator at the UAL freight terminal in Detroit. advised the operator to
get the "igloo" from line No. 33/ as the irplane. The operator
misinterpreted the supervisor's instructions. At the time the instructions were given, the
operator was transporting an No. 3 of the airplane and belicved that to be
the ng. The "igloo" on line No, 3 was never

iech was to have been placed in pit No. |

-imost position in the eabin arca), As g result, the crew departed with an

erroncous weight and balance, The following computations refleet the difference between
the planned and actual loading:

Planned Actual

Operating Empty Weight 130,978 pounds 130,978 pounds
Weight Cargo 59,458 25,856 »
Fuel 56,500 v 97,230 0
Ramp Weight 246,836 244,164
Teaxi Fye} -400 -400
Taiccoff Gross Weight 246,536 " 243,764 v
Center of Gravity 29.8% 32.5%

3/ The fr:ight handling arca at the Detrojt Metronolitan Afrport has an assembly array of
rollers divided Into "ines" on which cargo pallets ¢ "igloos" can be built-up and staged for
efficient lcading,




Although the structural gross weight limit for the DC-8-54F is 318,000 pounds for taxi and
315,000 pounds for takeoff, the controlling weight limitation in this instanee was the
maximum landing weight at Los Angeles, which was 240,000 pounds. Accordingly, based
cn & fuel burnoff of 46,700, the maximum allowable takeoff gross weight for United 2885
was 286,700, The allowable center uf gravity limits were 16.8 and 54.1 percent MAC,

The second officer prepared the takeoff data card based on the company
provided weight and balance data and the current ATIS Information. Since the alirplane's
takcoff gross weight was in error, the takeoff data used by the flighterew were
inaccurate. The data card for Flight 2885 was not recovered, but the following is a
comperison of planned data and the actuval takeoff data which was based on the
postaccident determination of weight ard center of gravity of the airplane. 4/

Planned Actual

Flaps 15° 15°
Center of Gravity 29.8% 32.5%
Stabilizer Setting 1.9 ANU 0.2 ANU
v, §/ 120.5 knots 120 knots
VR 5/ 136 135

v, 5/ 150 149.5
Efigine Pressure Ratio 1.76 (1.87) 8/ 1,76 (1.87)

1.7 Meteorological Information

Based upon the 0100 and 0400 surface weather maps prepared by the Nationsl
Weather Service, the Detroit area was under the influence of a deep low-pressure system
centered over upper Michigan at 0100 and over southern Canada north of Lake Huron at
0400. Conditions in the Deiroit area were characterized by overcast stratifoem clouds
and moderate southwesterly winds.

‘The weather at the time of the aceldent was as follows:

Time--0254; type—local; ceiling—measured 1,900 feet overcast;
visibility-- 10 miles; temperature--38°F; dewpoint--33°F; wind
220°10 knots; altimeter--29.56 inHg; remarks--aireraft mishap.

The ilighterew had recelved ATIS message Foxtrot which was broadcast on
124,55 MHz, beginning at 2345:49:

Detroit Metro Information Foxtrot, zero four three seven zulu
special weather, ceiling measured two thousand eight hundred
broken, eight thousand overcast, visibility one zero, temperature
four zero, dew point three three, winds two three zero at one zero,
altimeter two niner five seven, ILS approaches to runways two one
in use, landing snd departing runways two one, advise you have
Poxtrot.

4/ Based on information received from Douglas Afrcraft Company, May 12, 1983,

$/ V1 - Critical engine failure speed, Vr - rotation speed, V2 ~ takeoff safety speed.

6/ UAL company procedure provides a maximum allowable EPR satting as well as a
"ncemal de-rated” thrust setting (based on fuel and maintenance considerations) either of
which tha captain may select on each takeoff,
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The current applicable directive for providing ATIS in selected terminal areas
Is FAA Handbook 7210.3F, dated Octobepr 1, 1981, Paragraph 1230, Automatic Terminal
Information Service. This directive requires that a new ATIS be made upon recelpt of any
new official weather report regardless of content change and reported values., The
Detroit terminal facility receives hourly local surface weather vbservations provided by
the National Weather Service.

1.8 Aids to Navigation

Not applicable.
1.9 Communications

There were no known communications difficulties.
1.10 Aerodrome Information
2L8vdrome miormation

Detroit Metropolitan Wayne County Airport, elevation 639 feet mean sea level
(m.s.L}, is located in Romulus, Michigan, 6 miles southwest of Detroit. The airport is
certified in aceordance with 14 CFR 139, Subpart D.

Tre landing area consists of four runways--3L/21R, 3C/21C, 3R/21L, and
9/27. Runway 21R is 10,501 feet long, 200 feet wide, and has a grooved, concrete
surface. ‘The runway has medium intensity approach lights with runway alignment
indicator lights, high intensity runway edge lights, and centerline lights.

The Detroit Metropolitan Afrport is serviced by a Terminal Radar Approach
Facility (TRACON) and a Air Traftic Control (ATC) Tower. The TRACON is equipped
with an airport surveillance radar. The control tower is equipped with two bright radar
indicator tower equipment (BRITE) scopes which allow viewing of radar information under
high amblent lighting conditions. The local controller in the tower at the time of United
2885's takeoff stated that at about 0251:48, he noted a target on his BRITE scupe over the
runway 21R area, indicating 1,200 feet. The Cleveland Air Route Traffic Control Center
radar also acquired a target over Detroit runway 21R, indicating 1,100 feet, st sbout
0251:48. The airport has an operational Low Level Wind Shear Alert System (LLWSAS);
there were no alerts issued before or after the accident.

1.11 Flight Recorders

The airplane was equipped with a Fairchild modcl 5424 flight data recorder
(FDR), Serlul No. 6099, and a Sundstrand model V-557 cockpit voice recorder (CVR),
Serial No. 2641, The FDR and CVR were located in the tail of the airplane snd were not

damaged. Both were removed und teken to the Safety Board's Washington, D.C.,
laboratory for examination and read out.

Examination of the FDR's foil recording medium disclosed thut all parameter
and binary traces were being recorded apparently in a normal manner prior to the time of
United 2885's takeoff. However, examination of the paralaeter traces for United 2885'
takeoff indicuted that movement of the foll mediuni had slowed to a near sty for about

95-60 seconds beginning approximetely 23 seconds after the recorder was turned on. The

aireraft was on a magnetic heading of 305° during this 23-seecond peviod with changes of
10.5% The foll began to move at normal speed again approximately 15 seconds prior to
ground fmpact with no other indications of fofl slowdown. The maximum altitude recched

was measured to be 1,650 feet m.s.l. or 1,010 feet above the takeoff run.xay elevation.

R L N B e
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Eleven previous flights were recorded on this foil prior to the accident flight,
and fu were examined for evidence of similar slow down of foil movement with negative
results.

The recorder, including the foll medium and its magazine, were taken to the
manufacturer's facilities in Commerce, Cziifornie, for further examinaticn on April 6,
1983, A new foil recording medium was instalied in the magazine, which was then
connceted to an electrical power source but was not connected to any parameter Input
since the examination was concerred only with timing. The recorder began operating
immediately, and the foil could bs seen to advance continuously at the proper speed. The
recorde. was turned upside down for about 1 :ninute and then upright agein for about 1
minute before the foll magezine was removed. When the recorder was first inverted, the
binary traces shifted end approximated the appearance of those on the accident foil. The
binary trace shift, an unusual occurrence, was 0.001 inch, the same as the shift seen ip the
accident foll traces. During the examination, the recorder failed to begin operation twice
when electrical power was applied. Howevor, in each case, the timing control and foil
began moving aiter the timing control was tapped.

The FDR readout for United 2885's landing at Detroit indicated that the
airplane had maintained a constant rate of descent from about 3,000 feet above ground
level (AGL) to touchdown, that the airplane heading on final approach was 220° to 214°
and that the final approach speed was about 146 knots.

A transcript of the CYR tape was made which began when United 2885
requested air traffic control clearance at 0231:26 and ended with the sound of impact at
0252:11.4. The timing on the transcript (see appendix E) was as accurate as could be read
on & digital clock.

The CVR transeript showed that the takeoff roll started at 0251:05 and that
the airplane bioke ground at 0251:4%, The sound of a stickshaker 7/ started at 0251:41,2,
There was a second stickshsker sound at 0251151, and the captain yelled, "Push forward,
push forward" at 0251:33.

A CYR sound spectrum analysis was performed to determine as much
information relative to the performance of the airplane as possible. The signals from the
cockpit area microphone (CAM) and radio channels were examined aurally and
electronically. The times of changes in engine RPM, stickshaker occurrences, and sounds
similar to engine surges were established within the limitations of the equipment as
follows:

0 Engine acceleration began et 0251:05,2.

0 Engines stabilized at 0251:12.6 at 103 percent RPM, N1, which
corresponded to an exhaust pressure ratio (EPR) of 1.81, All four
engines were running about the same RPM, However, slight differences
in engine RPM resulted in smearing of the frequeacy trace, which made
exact determination of engine RPM difficult.

o Following the initial application of thrust, the engine RPM remained
essentially stable, about 103 percent, N1, until the end of the second
stickshaker sound at 0252:01.2. At this time, the spectrurn printout
became indistinct. S8Sounds similar to engine surges could be heard
beginning at 0252:08.6 and continuing for approximately 1 second.

7/ An aural warning to notify flightecew that the airplane is approaching stall
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The stickshaker could be [dentified during the following Intervals:
8.  0251:41.2 until 0251:42.8

b.  0251:51.0 until 0252:01.2

c. 0252:09.2 until 0252:10.4
0252:11.4.

1.12 Wreckage and Impact lnformation

The accident site was a freshly plowed farmfield within the airport boundary.
The center of the impact area w

as located about 1,200 feet west (right) of the eenterline
and about 8,800 feet from the app

roach end of runway 21R. The wreckage pattern was
roughly fan shaped, hetween 180-

300 feet wide and 350 feet deep, from east to west.
(See appendix D.) Five ground craters,

indicating the impact of the alrplane's four engines
and nose, were found at the eastern edge of the wreckage site, The impact marks
indicated that the airplane struck the

ground about 70° - 80° nose down with about 200°
right roll. Most of the wreckage was damaged by ground fire.

The largest piece of intaet structure w

- It remained off until impact at

as a portion of the aft fusolage with the
empennege assembly attached. All corgo tie down fittings (bear traps) had been sheared

off in the forward direction. The rear cabin doors (left and right) were found intaet,

attached, and open. The aft fuselege pressure bulkhead was Intact with no evidence of
structural or fire damage.

nose gear retract mechanisms
ing gear was down and locked upon impact. Flsp
ht rlaps were recovered and were measured and
compared with another DC-8F. The actuator piston rod extensions were consistent with
15° trailing edge flap extension. The leading edge slats were destroyed by Impact and
fire. The flight control tab and geared trim tab were in place and Intact on the right
elevator and damaged on the left elevator.

_The external surface of the aft fuselage skin had marks that Indicated the
position of the horizontal stablizer's leading edge at impact. The distance from the
reference rivet on the left side of the fuselage (forward of the stabilizer) to the center of
the impression left by the stabilizer's leadi

ng edge was 12.5 inches down. The stabilizer
jackscrews, chains, and sprockets on both the left and right sides were intaet, continuous,

and well lubricated. The power control unit was Intact with no evidence of hydrautic fluid
leakage. Measurements were taken on the jackscrews in acc~rdance with the United
Airlines DC-8 Maintenance Manual. The exposed threads were measured from the drive
nut's upzer stop to the upper end of the threads: left jackserew -- 8-3/4 to 9 threads;
right jackscrew -~ 9 threads. These m

casurements corresponded to 7 1/2 units of nose-up
horizontal stabilizer teim. 8/ The aft fuselage section was rolled over to examine the

lower fuselage structure and the tail skid area. The lower fuselage was undamaged and
the blue paint on the tail skid was unmarked.

The rudder and rudder teim tab were intac
section of vertical stabllizer, One spoller actuator and a

components of the spoiler syster that were {dentifl
spoilers at impeot could not be determined.

87 Alrplane stabllizer trim
nose down (AND),

portion of another were the only
ed; however, the position of the

Is oxpressad in units as aireraft nose up (ANU) and aireraft
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Several componrents were removed from the aft fuselage and empennage area
and were examined and functionally ehecked under Safety Board supervision at the United
Afrlines Maintenance Faeility in San Franeisco, California. Functional checke were made
on the power control unit which was disassembled for insoection. The pover control unit
hydraulic pump/motor was connected to a hydraulic test stand. Hyaraulie pressiure was
then increased to 3,000 psi and the following noted:

0 No external leakage was observed.

0 Manual operation of the control arms simultaneously forward
and aft resvited in rotatien of the upper and lower sprockets
at the proper rate in both the clockwise and counterclockwise
directions. There was no evidence of brake slippage.

0 Operation of the control arms opposite to cach other {(one
forvzard, one aft) resulted in no rotation of the sprockets.

o) Manua! operation of the control arms individvally in both
directions resulted in no rotation of the sprockets.

0 Internal leakege was checked with the unit pressurized to
300 psi and was found to be within tolerances.

o All test results were within specified limits.

The power control unit was removed from the hydraulic test stand and
dalivered to the UAL electrical shop where electrical power was applied to the motor
resulting in the sprockets being driven smoothly at the proper rate and in both directions.
Brako operation was normal.

The power control unit was partfally disassembled to facilitate examination of
the sprocket shear rivets and shaft pesring. 'The six shear rivets, three upper and three
lower, were intact, and the shaft bearing was in good condition. Manual rotation of the
gearbox input spline resulted in rotation of the driver sprockets. The gearboX
manufacturer's original inspection seal was attached to the gearbox honsing.

Jackserew examinations revealed that they were In good condition with no
visual damage noted to the drive sprockets, snd the measurements taken on site were

verified.

Four component parts of the rudder system were examined and/or functionally
checked -- the rudder power actuator, the rudder system shutoff valve, the rudder system
pressure reGucer, and the rudder trim tab actuator. All components were found to be
satisfactory.

Five of the six wing flap actuators were disassembled and {nspected. Impact
and five damage precluded fun:tional testing. The elevator position transmitter was
found to be satisfactory. The right aileron control unit, the right aileron tab lockout
eylinder, the right manual reversion unit, and the left alleron control unit were
functionally checked and performed satisfactorily. The right spoiler actuator was also
funotionally checked and performed satisfactorily. Pire and heat damage precluded
functional testing of the left spoller actuator.




T ey e, Bavy el g

-12-

The airplane’ battery was tested and all celis read at least 1.2 volts, and the
battery maintained 24 volts whan subjested to a S-ampere load. The flight data recorder
bracket connectors and wiring were examined visually and a continuity check did not
reveal any open clreuits.

The four Pratt & Wiltney JT3D-3B engines were documented at the accident
site and removed to the Easterr Aip Lines hangar at Detroit Metropolitan Afrport for
further Investigation. Al engi e¢ Incurred severe damage, and internal compenents
displayed rotational damage indi-ating that they were operating at impact. The No. 2
engine was shipped to the Unitel Alrlines Maintenance Faeility in San Francisco for a
teardown disassembly inspection under Safety Roard supervision. The inspectinn did not
reveal any preimpact discrepancies:,

L.13 Medical and Patholegien! information

All three flighterew members sustained fatal injuries as g result of the
accident. The pathological examinations disclosed no abnormal conditions, and the
toxicological tests were negative for sleohol and drugs.

1.14 Fire

Sema— &

The airplane exploded on irapact and was subjected to an intense postaceident
ground fire.

1,15 Survival Aspects

The aceldent was not survivable because impact foreas exceeded human
tolerances.

The Detrolt Metropolitan Alrport Fire Departient responded to a direct erash
alarm at 0252. A i - fire station watchtower saw the impact explosion
and fire and immediately initlated an alarm switch which was audible in the fire station
equipment room and sleeping quarters.

The first fire truek was en toute to the scene within 1 minute 18 seconds of
the alarm. Seven pieces of equipment, manned by the total complement of the fire
station, nine men, responded to the alarm. The vehicles rasponding were four fire trucks,
one pumper, one minl-pumper, anl an ambulance. ‘The vehicles proceeded down
runway 21R, tamed onto a gravel road, and diverted into the plowed field
the accident site. Three fire trucks became mired In mud and were una
burning airplane. One fire truck, with 4,000 gellons of water and
AFFF, 9/ had taken g clightly different route and was able to riach the site. The pumpers
and the ambulance remained on the gravel access road and did not reach the site.

Three to four minutes elapsed fiom the time the fire department was notified
to the time response personnel arrived on secene. The initlal large fire was knocked down
and the primary fire of burning fuel was controlied at 0259. There were about .
8,000 gallons of Jet-A fuel on board. Some of the cargo -- paper catalogues -- eontinued
;o burn iln small isolated fires. These small fires did not hamper the firefighters' search

or survivors.

8/ AFFF--Aqueous film forming foam.
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In addition to the seven alrport units, six units and 20 men from mutual aid
departments responded to the accident. Several mutual aid firemen jolned in the
firefighting eifort. About 0405, the on-scene commander was notified that there was
Amerlelum 241, a hazardous material, on board the alrplane. e pulled all the firemen
from thelr duties to prevent radiation exposure, since there was no possibility that any
crewmember had survived the impact and there were no passengers. When the amount of
radioective material and dose rate Information became known 20 minutes later, he
otdered the firefighting and rescue efforts to resume. Since the accident occurred on the
afrport property, there were no security problems.

The total amount of firefighting raaterlals expended in extinguishing the fires
was:

650 gallons of AFFF, 12,000 gallons of water, 300 pounds of dry
chemical, 60 pounds of metal X, 34 pounds of Halon, and 40 pounds
of CO

2'

1.16 Tests end Nesearch
1.18.1 Human Performances

- Twelve United Afrlines flight crewmeni>ers vho had flown with inited 2885%
crew in the 8-month period prior to the aceident were irterviewed. These crewmembers
included thiree captainy, five first officers, and four second officers.

According to these crewmembers, the captaln had been an above average,
skillful pilot who normally made smooth landings using trim in the flare. He was
described as being comfortable in his position, with a friendly, easy-going manner. One of
the crewmembers interviewed stated that the captain had once suggested a seat swap, and
another crewmember stated that the captaln was generous in permitting second officers
to fly the airplane. The crewmembers stated that the captain was a confident person who
expected active participation from each crewmember. There were a numbet of
observations that the captain had a happy home life.

The first officer was described as an average pilot.  According to the
crewmembers interviewed, he was not cuncistent in airplane control, flylng smoothly on
one flight and flying roughly on the next flight. He was also described as a somewhat
mechanical pilot. The crewmembers stated that the first officer sometimes performed
checks out of sequence and was not consistent in resetting the trim after landing. A few
' +he erewmembers noted that the first officer had been preoccupied with a number of
2..iside business interests that accounted for much of his time. He had onee volunteered

to a different captain on a previous flight, "If you want the flight englneer to fly, I can
work the panel." .

The crewwmembers Interviewed described the second officer as a competent,
professional, conselentious flight engineer. He was also deseribed as being & quiet,
conservative, person who seemed satisfied as a second officer. Most of ¢the interviewed
crewmembers were not aware of any other flying activities by the second officer besides
those related to his employment with United Airlines.

The 12 United Airlines flight crewmembers who were Interviewed were
questioned about seat swapping, deadheading, and trim setting, and the safety of
passenger flight versus freighter flight operations.
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Most of the crewmembers interviewed stated that seat swapping was occurring
less than it had in the past, but that they were aware of limited seat swapping in freighter
or ferry flight operations. A reason given for the decrease in seat swapping was that
second officers no longer recelvad pilot training at United Airlines.

Four of the crewmembers interviewed said that they always deadheaded
according to the published schedule. Seven said that they gencrally deadhzaded according
to the published schedule, and that when they did deviate from the schedule, it was on the
Los Angeles-Baltimora trip that has about a 28-hour Jayover. Some crewmembers said
that they would get & good nights sleep at home and then deadhead later than the
published schedule and still have time for a good nap prior to the start of the flight
sequence. All of the crewmembers who were interviewed lived ncar their base domieile
and did not commute long distances.

Most of the crewmembers who responded to questions regarding trim setting
believed that at night a penlight was necessary to see the cockpit reading. Three
crewinembers stated they had developed the habit of confirming the setting by feeling the
position of the trim indicator. Also, three crewmembers said that they would doublecheck
the paper work if it called for 4 or mora units of teim.

All of the crewmembers who ccmmented on the safety of passenger versus
cargo flight operations agreed that the operations were equally safe except for two
factors. They reported a greater fatigue factor in cargo operations since most flights are
at night. The other facior was the nonuniformity of the cargo flight manifest between
stations,

1.16.2  Land:ng at Detroit

Basec. on the uirplane's zero fuel weight at Cleveland (165,681 pounds) and the
fuel remaining prior to refueling at Detrolt (52,400 pounds), the airplane landing weight at
Detroit was approximately 218,081 pounds with a cg of 28 percent MAC. The Vref for a

full flap landing was 138 knots, Hands-off elevator setting for 138 knots is about 4.0 units
ANU,

1.16.3 Simulator Tests

Simulator testirg was accomplished in two phases. The first phase took place
shortly after the accident using a DC-8-61 simulator at the UAL Training Center in
Denver, Colorado, to reconstruct flight conditions and eircumstances which night have
been Jnvolved in the aceident flight. A simultaneous attempt by both simulator pilots to
trim the stabijlizer in opposing directions resulted in nonmovement of the siabilizer.

In the sccond phese, UAL training personnel modified the DC-8-61 simulator
to DC-8-54F characteristics, and on June 10, 1983, a series of takeoffs and landings were
performed. The takeoffs simulated the accident takcoff and the landings simulated the
landing at Detroit. The conditions and results of both phases were similar. All of the
simulator tests were {lown by pilots, and the tekeoff and landing simulations of June 190,
1083, were performed by a DC-8 simulator test pilot and & current DC-8 line pllot.
Simulator conditions were:




Gross welght: 243,400 pounds 12/
Center of gravity: 32.5 percent MAC
Winds: 220°/10 knots
Stabilizer trim: 7.5 units ANU

Eleven takeoffs were performed with the modified simulator; the last 10 of
the takeoffs were recorded. After three takeoffs were performed to familiarize the
cockpit crew with the simulator characteristics, five takeoffs were rmade with stabilizer
trim settings of 7.5 and 10.0 ANU. Three takeoffs were then made coordinating
CVR-derived timing, transmissions, and aural cockpit siginals. On these three tekeoffs,
pilot technigue was (1) to push the control yoke forward at 80 KIAS for the elevator
check, (2) to neutralize the yoke, (3) to exert enough forward pressure to hold the nose
down to prevent the alrplane from lifting off prematurely, (4) to rotate with positive
movement of the yoke aft at Vr, (5) to push the yoke forward to establish a 10° nose-high
climb attitude since rotation was faster than normal due to the stabilizer trim setting,
and {(6) to push full forvard on the yoke to prevent the sbnormal nose-high attitude and to
attempt recovery. Stabilizer irim was not changed. The stickshaker activated on all
takeoffs, and in some instances, the time of onset was identical to stickshaker onset
derived from the CVR of United 2885, As the simulated airplane gained airspeed after
liftoft, it was impossible to hold the proper climbout attitude with full forward control
wheel input. The nose of the airplane rose from 30° to 40° noseup, with accompanying
stickshaker, and simulated a stalled condition.

The following results were compiled from pilot comments, the recorded date.
from the simulator tests, the CVR, and Douglas' performance calculstions.

] with a stabilizer trim setting of 7.5 ANU, the airplane had an
uncom.manded rotation at approximately 114 knots unless forward
control column pressure was applied,

With a stabilizer trim setting of 10 ANU, the airplane hsd an
uncommanded rotation at around 100 knots, if forwerd control
column pressure was not applied. A tail strike would occur during
rotation.

In all cases, the airplane continued to rotate to stickshaker
following rotation even with full nosedown elevator deflection.

Pitch rate following rotatlon could be slowed momentarily in all
cases when nosedown elevator was applied.

with a stabilizer trim setting of 7.5 ANU, the alrplsne pitched up
to stickshaker in approximately 8 seconds after rotation when the
nose was held on the ground until V, snd the airplane was allowed
to rotate with a zero control column Jorce at rotation. Stickshaker
onset was at approximately 256°to 30° ANU.

The takeoffs that were performed with positive control column
input at Vp most closely matched United 2885% CVR timing of
stickshaker onset.

107 Actual gross weight was about 243,784, The difference is not slghlflcant and hus
negligible eftect on characteristics. '




L Wl R i . o e b B, o s B et o . T TR B A MR ol (il 8 M oA & e e bt b s e
- s o T P N et P T T T NP .

..16...

The table below displays the timing of sclected events as recoi ded
or the CVR and the average times of simulator runs 1, 8, 11, 12,
and 13, all of which used the following control inputs: the nose
wheel was held on the runway until Vg, a normasl elevator pull

force was applied at V., while using a stabilizer trim setting of 7.5
ANU, R

Elapsed Time (sceonds)
Event CVR Simulator {average)

Sound of power 0
80 knots 20.3 20

v, 31.0 26.6

v 32.8 32.8
Fﬁst stickshoker 36.0 37.3
Second stickshaker 45.8 41.4

The airplane, under the actual takeoff conditions, would not have
sufficient pitch conirol authority solely from elevator input to
maintain en angle of attack below stickshaker with the stabilizer
trim setting of 7.5 units ANU, or with & stabilizer trim setting of
plus 4.7 ANU more than the correct setting.

The airplane elevator doas have sufficient piteh eontrol authority
88 7.5 ANU stabilizer trim setting to rotate to an attitude at which
8 tall strike will occur before attaining minimum takeoff specd.

Landings were made with the simulator configured to mateh parameters of the
landing at Detrcit immediately before the seeident: HSross weight -- 218, 000 pounds;
center of gravity -~ 28 percent MAC; and winds -~ 220° at 10 knots. The technique used
for landings was normel -- trim the stabilizer to preduce zero control column foree during
the final approach, but with emphasis on making a smooth touchdown by using teim in the
flare. Stebilizer settings on final approach approxitmated 4.0 ANU as forecast by Douglas.
The final stabilizer trim settings as recorded for tne landings were: 4.9, 6,23, 5.7, 7.8, 5.8
and 7.95. The highest stabilizer teim setting, 7.95, was accomplished vihen the approach
and landing was made by a pilot who was currently flying the DC-8 on the line and not by
the simulator test pilot.

1.17 Other Inforn:ation
1.17.1 Pitch Contrel and Horlzontal Stabilizer Trim

The United Airlines DC-8 Flight Manual and the MeDonnell Douglas DC-8
Flight Study Guide both state:

Piteh control is provided by elevators hinged to the horizontal stabllizer
aft spar. The elevators, which are interconneeted to operate in unison,
are actuated menually by the inboard aerodynemic control tabs, The
outboard tabs are guar driven by relative movement bhetween the
elevator and the stabillzer and asslst the control tabs in displacing ihe
elevator. Initial control column movement displaces the control tab on
cach elevator.
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After the control tabs reach full travel, further movement cf the control
column moves the elevators directly. An elevator position indicator
(EPD prov/des positive indicetion of the elevator positlon. The EPI is
used while making a control check prior to takeof! to verify elevator
movement.

Piteh trim is accomplished by varying the position of the horizontal
stabllizer. The horizontal stabilizer is hinged at its rear spac and its
position Is adjusted by a palr of serewjacks attached to its front spar.
Rotating nuts on the jacks are driven by roller chains from a central gear
box which mey be powered by either a hydraulic or an electric motor.
The jacks have nonreversible threads without dependence on friotion
breakes or locking devices.

The gear box contains a differential planetary gear train. Both mmotors
have brakes spr'ng-loaded to the ON position. Actuation of either motor
releases the brakes on that motor with the brake on the other motor
roemaining locked to provide for the differential gears.

The hydranlic motor provides the primary power for stabilizer
adjustment. The DC-8-54F has a 13 horsepower motor and a teim rate of
1/2 unit per second. There i3 no trim-in-motion aural warning.

The hydrsulic motor (8 controlled by two hydraulic slide valves
interconnected such that both valves must be opened for the motor to
run. Both valves are spring-loaded to the OFF position. ‘The valves are
connected by two independent cable systems to two side-by-side
"suitease™ handles on the cockpit control pedestal. The two hendles must
be operated by a single control. Dual controls are used so that in case of
the failure of one of the valves or of its hydraulic or eable system, the
other valve closes and prevents stabilizer runaway.

The hydrauliz motor may also be operated by dual switeches on the
control wheels. Thete switches control a pair of eleetrie servo motors
through independent eleciric circuits. The servo motors act on the
cables connected to the "suitcase™ handles and these handles will move
when the wheel trim switches are used. Both switches must be operated
simultaneously for the system to operate.

The electric motor is used for autopilot controlled trim end alternate
trim. The trim rate using the electrie motor is approximately 1/20 unit
per second. The alectric motor Is controlled by two levers on the eontrol
pedestal. Esch lever sctuates a switch which is spring-loaded to the
OFF position. One switeh controls the motor current while the other
switch controls the “rake current, both acting through independent
electric elrcuits. Thus, both levers must be operated in order for the
motor to run. Again dial controls are used to prevent stabilizer runaway
due to a single failure.




1.17.2 Company Procedures

The UAL DC-8 Flight Hendbook includes normel, irregular, and emergency
procedures as well as bulleting for the operating crews. The following is found in the
generel section of the normal procedures: ", , it is recommended and would be considered
good judgment if an exterior inspection is accomplished when time permits.”

Normal procedures are indicated by phase of operation (e.g. cockpit
preparation, before start, taxi out) and the flight crewmember responsible for

accorplishing the operation. The Exterior Inspection - eeond Officer section contains
the following:

Recommended sequence is to start at the left forward fuselage and walk
around the airplane in g clockwise direetion. During the inspeection,
observe the general condition of the airplane, check all surfaces,
fuselage, empennage, wings, flight controls, windows, antennas, engines
and cowlings, looking for proper position, damage, fluld leakage and
security of access panels. Check that the crew, passenger and cargo
doors that are not in use are closed and door handles recessed.

The Preliminary Cocipit Preparation - Second Officer section contains the
following: "Flaps,‘smbilizer. Klevator Position Indicator. . .Observe Positions." However,

such action is not ‘required «t en route stops. The Cockpit Preparation ~ Captain section
Includes the follewing:

*LONGITUDINAL TRIM TRST
Simultaneously movae LONG
TRIM  handles in opposite
directions and hold in ful travel

position, while observing that
the LONG TRIM indicator does

not move and/or the HYD SYS
PRESS does not decrease.

Test both sets of control wheel
LONG TRIM switehes for proper
operation.

ALTERNATE LONGITUDINAL TRIM

Move ALT LONG TRIM switches
to NOSE UP and NOSE DOWN
positions and observe proper
movement of LONG TRIM
indicator.

NOTE

Do not move the ALT LONG TRIM switches in opposite directions
simultaneously.

*HORIZONTAL STABILIZER TRIM SET
*RUDDER TRIM SET
*AILERON TRIM SET

[ The asterisk indicates those items whieh must be accomplished eyen on en route stops,
with no change of crew.)




Tne Taxi Out procedures prescribe, in part, that the following checks be

performed by the identified crewmember: [C= captain, P/0= tirst officer, S/0O= second

officer]

C, F/0, 8/0 FLIGHT CONTROLS TEST
C, F/O YAW DAMPER (-61/71) ON

C YAW DAMPER {-61/71) CHECK
Must be off for DC-8F,

C HORIZONTAL STABILIZER TRIM CHECK
Recheck setting for final weight menifest information.

The Before Takeoff Checklist presceibes the following challenges and responses:

CHALLENGE {S/Q) . RESPONSE (C, F/0, 8/0)

ANTI-SKID ARMED
GUST LOCK OFF
FLAPS INDICATED, DETENT
CONTROLS %%ECKBD, PWR ON, LTS
F
TRIM 3 SET
EPR/N1 BUGS SET
Y SPEEDS © SET

The UAL Takeoff procedures assign specifie functions to be performed by the
appropriate crewmember, In part, as follows:

C, F/O THROTTLES TAKEOFEF THRUST
Smoothly advance throttlas and
assure that all engines are
spooling up evenly before
applying final takeoff thrust.
On DC-8-61/8P set takeoft EPR
less 0.03.

8/0 BPR, EQT, N1, N2, FURL FLOW CHECK
All indications normal.
C BRAKES

8/0 GROUND COOLING AND BLOWAWAY JET SHUTOFF
BUTTON (-81/8F)
Push button in after takeoff KPR set,
approximately 5 seconds after start
of takeoff roll. Note that button
stays in and light is off.
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C, F/O FINAL THRUST
Between 40-80 knots, after blowaway
jet off, set thrust to value shown on
takeoff data card.

C, F/O ELEVATOR CHECK
At approximately 80 knots, pilot flying
check the elevator by applyirg positive
forward control column pressure and noto
the appropriate airplane respense.

C, F/O AIRSPEEDS CALL OUT
The pilot not flying call out V1, Vr,
and V2 as those speeds are reached.,

C, F/O GEAR (ON ORDER)
Either pilot call positiva rate and other
pilot confirm.

Pilot flying eall for gear up and pilct not
flying retract gear,

The Tsxi In stendard c_. .ating procedures require the first officer to retrim
the stabilizer to 2¥ANU,

1.17.3 Hazardous Materials

About 0800, the Special Form Amerieium 241 (/um 241) ~ediosetive materials
(RAM) package was found. The outer, curdboard layer of the package was almost
completely burned, ard the inner metgl Depsrtment of Transportation type A ~ontainer
was scorched but intact. No release of radinactive materials occurred,

The shipment of Am 241 originated in Tonawanda, Naw York, anl was en route
to & manufacturing firm in Korea, via Los Angeles, California. Encloscd within the
innermost plastic jars of the contalner was a total of 10,000 multilayered and
electroplated "foils" containing Am 241 and other metals, which were bonde to a metalie
holder resembling a small pellet. Each of these pellets was to become a component of a
Smoke detector, The Special Form Certificate filed with the Department . of
Transportation describesz the source and attests to the nondispersible nature of the Am
241 while in this composition -~ under extreme conditions of heat, stress, or other
ambient factors, the folls will not decompose into smaller particles subject to inhalation,
ingestion, or surface contamination,

The outer contalner of this shipment was subject to the requirements of
49 CFR 178.205 for type 128 fiberboard boxes. There was no retrievable section of this
container with whieh to verify compliance. Tle packaging of the RAM shipment was
determined by the quantity of Am 241 as measured in eurles, The maximum amount of
Am 241 which may be trensported in a type A package is 20 curies, according to 49 CFR
173.389. This package contained 9,015 curles, less than 1/1,000 of the allowable quantity.

The Transport Index (TI) for this shipment was 0.2, ' The TI is determined by
measuring the radiation dose rats (in millirems per hour) at a distance of 3 feet from the
external surface of the packuge. The meaximum allowable Ti for the alr transport of &
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Class Il radicactive snipment is 1.6 millirem per hour, or 500 percent of this package. The
labels, placards, and shipping documents accompanying this package were In compliance
with eurrent regulations.

1.17.3.1  Hazardous Materials Notification

About 45 minutes after the accident, an airport operations employce went to
the UAL cargo building to transport a UAL freight supervisor to the crash site. He
overheard other UAL employees discussing the RAM shipment aboard United 2885 and
notified the CFR station by radio about 0405 to alert the emergency response commander.
Firefighting and resecue operetions were suspended until 0425, when the on-scene
personnel were advised of the type of RAM and the dose rate.

UAL freight personnel were aware of the RAM cargo within minutes of the
crash from information on waybills and dangerous goods documents. They contacted
UAL's Systems Operation Control Department (OPBOB) in Chicago and were advised that
OPBOB would notify authorities coneerning the RAM package. Discussions among UAL's
senfor management resulted in a call to the regional office of the U.S. Department of
Energy (USDOE) to notify them of the RAM cargo. This occurred at approximately 0450,
or 2 hours after the accident.

The USDOR notified the Michigan State Police (MSP) which is the state agency
designated to receive radiological incldent reports during non-duty hours. By prior
arrangement, MSP notified the Radiological Health Services Divisicn, Michigan
Department of Public Health. Two health physicists, equipped with radiation monitoring
devices, were dispatched to the scene and arrived about 0629,

UALS notification flow-chart for a Hazardous Materials Ineident (UAL

Operations Manual, Chapter 45-11) directs the air freight employee to notify OPBOB
immediately (as was done in this accident) and implies that OPBOP will make the other
necessary calls. The instructions, however, require the local employee to immediately
contact local cmergency groups and then notify corporate officials. The phone numbers
of local emergency officlals end the Radiological Health Services Division (which was
eventually notified and discovered the RAM) were available to UAL's Detroit Air Freight
employees, but were not used.

Detroit Metropolitan Wayne County Airpcet is certified and inspected by the
Pederal Aviaticn Administration (FAA) according to the provisions of 14 CFR 139. In
order to receive and maintain its certificate of operations, the airport must comply with
the Emergency Plan requirements that the certificate holder prepare instructions for the
response to & radiological incident, show that principal tenants of the airport have
participated in the development of the plan, and that all agencies specified in the plsn esn
be notified during an accident (139.56(e)). However, a simulated drill of the emergeney
plan is not recommended or required. ‘The radiological incident emergency plan for the
Detroit Airport was approved by an FAA Certification Inspector on November 18, 1980.

The plan states that the FAA tower i3 required to notify the Alrport
Operations office, the Alrport Pire Chief, and Alrport Security of an in-flight radiological
emergency on any aireraft landing at the airport. The Airport Operations Officer is
required to notify the Radiological Officar who, in this case, was the Afrport Pire Chief;
the airline (carrier) or tenant is also required to notify the Alrport Police office of a RAM
incident and of the type, amount, and location of the material.
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49 CFK 175 contains regulations specifying the actions to be taken by air
carriers in the event of a release, or suspected release of radioactive materials. Chapter
45-11 of UAL's Operations Manual establishes employee procedures for handling hazardous
materials and, along with 49 CFR 175, is available at ell UAL Air Freight facilities. The
menual provides specific guidance and notification procedures in the event of dameage,
spills, or aircraft accidents involving hazardous materials. These procedures require the
Air Freight facility to maintain a current list of local emergency responders, to provide
the notification sequence to emergency response anG corporate officlals, to list special
instructions in the event of a radiological incident, and to name other agencies which
must he contacted under various circumstances.

Federal reporting and notification requirements for an air carrier, contained in
49 CFR 175.45 end 175.700, state the conditions when the carrier must notify the nearest
FAA Civil Aviation Security Officlal "at the earliest practicable moment.”
Circumstances include: "Fire, breskage, or spillage, or radioactive contaminatic
involving shipment of radioactive materiels," or "A situation exists of such & nature that,
in the judgment of the carrier, it should be reported to the Department even though it
does nct meet the criteria, or a continuing danger to life exists at the scene of the
incident." Paragraph 175.45(a}7) states that if the air carrier reports ‘he incident to the
FAA, it is cxempt from notifying the National Response Center (NRC), and the carrier's
only telephonie respensibility is to the FAA,

1.18 New Investigative Techniques
None.
2. ANALYSIS
2.1 General

The airplane was certificated, equipped, and maintained in accordonee vith
Pederal regulations and approved procedures. There was no evidence of preuceident
failure or malfunction of the airplane structures, systems, or powerplants. The flightcrew
was properly certificated and qualified for this scheduled domestic cargo flight at their
assipned positions. They held curreat medical certificrtes. Weather was not a factor in
this aceident. The hazardous materials shipmernt aboard the airplanc met current
packaging requirements, was not breached, and there wes no spillage of radicactive
materials, The FDR did not function on the accident flight and useful data were not
recorded. The Safety Board recaffirms Safety Recommendations A-82-64 through ~67,
issued July 13, 1982, that would require installation of suiteble digital flight recorder
systems on air carrier aircraft.

2.2 Human Performance

Based on information obtained during interviews with 12 United Alrlines flight
crewmembers, who were famillar with the crew of United 2885, the Safety Board
attempted to determine why the first officer and seceong officer switched seats,

The crewmembers interviewed deseribed the captain as a confident, good
natured pilot, comfortable and at ease in the airplane and "gencrous” in allowing second
officers to fly., According to these crewmembers, the captain practiced an “open crew
concept" and as such expected participation and involvement from each crewmember,
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Believing that second officers most likely desire to fly, the captain might have
inadvertently influenced the second officer's decision to fly even though he might not
have had a great desire to fly. Additionally, the first officer might have suggested the
seat switch since one of the crewmembers interviewed reported that the first officer had
offered to switch seats on a previous flight and to work the panel if the captain wanted
the second officer to {ly.

Although the second officer had attempted to qualify as a first officer, none
of the crewmembers interviewed had ever heard the second officer express a desire to fly.
It appenrs that the second officer was surprised when on taxi out the captain said, "Are
you guys trading?" and the first officer replied, "Do it." The captain then repeated, "Are
you guys trading?" and the first officer said, "Ready - you ready." The second officer
replied, "go for it." The first officer then said, "ready to trade" to which the second
officer replied, "oh we're going to trade now?" After the swap occurred and the takeoff
roll was started, the second officer was still concerned about the last second officer
checklist item (transponder on) and called for it twice during the takeoff roll.

Although the Safety Board could not determine precisely why the first officer
and second officer switched seats, the Safety Board concludes that the first officer and
second officer switched seats with the approval of the captain.

. - ¥
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Apart from the violation of both FAA and UAL regulations, the moie
significant aspect of the seat swapping is that neither crewmember was qualified for the
duties of the position he occupied on takeoff. Despite the fact that virtually all of the
takeoff checklist had been completed before the swap, the cockpit conversation contained
several reassurances, cautions, and reminders by various crew.nembers indicating possible
. B tentativeness or uncertainty on the part of the first officer and the second officer. In this

g regard, the most critical mismateh of duties versus qualifications existed in the second
‘ officer occupying & pilot position, rather than the first officer acting as a flight engineer.
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The second officer had failed to meet the performance standards required of a
UAL first officer in the DC-8 and the B-737. Despite many additional simulator hours,
special scan training, and soveral "special check" flights, hs continued tu receive
comments indicating overcontrol, poor command judgment, end an Inability to monitor
several factors at once. The check captain's comments indicated that the second officer,
after nearly a year of B-737 line flying as first officer (May 1980 to April 1981), displayed
poor judgment and failed to fly stabilized approaches both on instruments and visually.
The inscrument approach had 2-dot deviations in lcecalizer and glide slope, and the visual
approach Involved a tight turn with a high sink rate. Even when the "unstabllized
approach" was called out on the ILS, the second officer did not initlate a go-around, as
preseribed in company procedures. On May 14, 1981, the second officer agreed in writing
to revert to second officer status and complete his airline career in that capacity. This
was the culmination of approximately 3 1/2 years of efforts to upgrade to a first offic~-.

The second officer's demonstrated inability to cope with the many changing
parameters of flight during a landing suggests that he would similarly be unable to deal
with the situation he faced during the accldent takeoff. He might not have been capable
of assessing the gravity of the rapidly deteriorating flight conditions on takeoff and might
not have been capable of initiating corrective action for the unwanted and unexpected
trim. This takeoff wag at night and, with the reduced visuel cues, required skills such as
rapid scan and division of attention -- skills at which the second officer was considered to ;
be deficient. There i3 no evidence to suggest that the captain was aware of the serious ?
deficiency in the second officer's fly! 1g skills, especlally in light of his performance as a
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second officer. Had the captain been aware of the second officers limited skills, he
probably would have either not allowed the swap or would have closely supervised the
takeoff and the cockpit procedures and configuration.

The seat swapping might have been suggested by either the first officer or the
captain as a result of their being fatigued. At the time of departure, the first officer had
been active a minimum of approximately 14 hours, and the captain had been active for
19 hours. The Safety Board concludes that the captain and first officer did not adhere to
established crew rest procedures and that they might have been fatlgued.

The Safety Board i: concerned about the flighterew's disregard of federal and
company rules and regulations. The Board does not believe, nor do the interviews with
United Airlines flighterew members indicaie, that seat swapping is a prevalent practice
on that airline. A senior captain should allow seat swapping only as outlined in company
procedures and with knowledge of the involved crewmembers' flying capabilities. The
flighterew members did not perform thelr checklist responsibilities in a professional
marper. Adherence to crew rest requirements is a matter of personal discipline. This
accideni clearly {llustrates the Importance of compliance with established rules,
regulations, and checklists. The Safety Board believes that compliance with written
directives in twoday's sophiscated transportation system {8 mandatory and basic to safe,
efficient operations.

2.3 Airplane Configuration

The most critical element of the accldent sequence was the excessive noseup
horizontal stabilizer position. Physical evidence in the form of postimpact stabilizer

jackserew positions and stabilizer leading edge witness marks on the aft fuselage skin
clearly showed that the stabilizer trim was set at 7.5 units ANU at impact.

Ground impact and the ensuing posterash fire destroyed the wings and forward
fuselage strueture which precluded establishing continuity in all channels of the
mechanical flight control systems between the cockpit and the flight control surfaces.
Functional testing of the hydraulic and mechanical actuator components of the flight
controls for the piteh, roll, and yaw channels did not reveal any malfunctions or
abnormalities. The Safety Board considered various fajlure modes that might have
resulted In the misset teim.

One failure mode considered was a dual fallure in the hydraulic or electrical
stabilizer teim system forward of the power control unit which resulted {in a "runaway"
trim in the alrplane noseup direction. The power control unit hydraulic pump/motor
drives the stabilizer trim at a rate of 1/2 unit per second. The time intervals on the CVR
tapes indicated that from the start of takeoff roll to impact enough time elansed that a
runaway stabllizer trim would have been driven full travel (10 units) during the aceident
flight rather than only 7.5 units. The probability of a dual failure having occurred and the
runaway condition having gone unnoticed in the cockpit is considered extremely remonte
since the suitcase handles are located adjacent to the captain's right leg. Service history
of the DC-8 airplane does not indlecate any problem with runaway stabilizer trim. The
eleetrical portion of the stabllizer trim drives the unit at & much slower rate (1/17 to 1/20
units per second). Using the above time interval, a failure of the eleotrie trim would hive
resulted In a setting of about 4.5 units at impact. 'The Safety Board, therefore, believes
that a dual fajlure did not occur on this aceldent flight.
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The Safety Board considered the possibility of a mechanical failure in the
stabilizer power control unit or jackscrew assemblies which prevented the stabilizer from
being positioned to the takeoff setting and that this condition went unnoticed by the
flighterew during performance of the preflight and takeoff checklists. The power control
unit, jackscrews, chains, and sprockets were continuous and in good condition prior to
removal from the alrplane onsite. Subsequent functional testing of the power control
unit, electrically and hydraulically, was satisfactory. Partial disassembly of the power
control unit revealed that the gearbox was in good condition with no sheared rivets in the
sprocket drive train or evidence of excassive shaft bearing wear. The operation of the
power control unit and condition of the jackscrews, sprockets, and chains discounts the
possibility of this type failure.

Another possible fallure considered was g tiechanical faillure in the stabilizer
position indicator on the cockpit pedestal which resulted in & false reading of stabilizer
trim to the flighterew. Since the suitcase handles move Jull travel when the trim switech
is activated, the flightcrew's attention would normally be directed o the position
indicator which is located next to the suitcase handles. If the fligihterew followed
procedures, the stabitizer trim would have been set after landing and then the final
setting made before takeoff. Any diserepancy would have been noted then. The Safety
Board, therefore, discounts this type failure.

The Safety Board considered the possibility of the first officer or the second
officer inadvertently having engaged the autopilot when they switched seats. Autopilot
stabilizer trim power is powered by the electric motor that trims randomly at a rate of
1/20th unit per second. Since the autopilot switch is a three-position switch on the center

-pedestal and has to be moved forward, then sideways to the right at mid-point, and
forward again to engage, it would have been necessary that the switch be inadvértently
moved through two distinct motions. The Safety Board believes it is highly improbable
that this happened, since any sideways movement of a person exiting the seat would be to
the left and any person entering the seat would normally step over the pedestal. On the
other hand, if the first officer had inadvertently engaged the autopilot switch when he
boarded the afrplane before 0230, the electriec motor would have run for 21 minutes (1260
seconds) and the trim would have been driven to the limits. However, the flighterew
should have noted an engeged autopllot when they performed the before-takeoff flight
control check at 0248+. Finally, the seat swap between the first and second officer was
made at about 0248:168 and liftoff was about 0251:38, or 42 seconds later. The trim rate
would have moved the stabilizer about 7 units, to about 8.9 units ANU. The electric trim
motor was checked and did operate at the proper rate. Consequently, the Safety Board
does not believe that the autopliot was inadvertently engaged by the first officer or the
second officer during the seat swap.

Another possibility considered that could account for the misset trim was that
the flighterew neglected to reset the stabilizer trim after the landing at Detroit and the
subsequent takeoff was attempted with the stabllizer trim at the final landing flare
position. Both the captain and the first officer, who made the landing, were known to
continue trimming noseup stabilizer as a means of smoothly flaring the airplane during the
landipg. About 4.0 units ANU would have neutralized the aerodynamic control force fe:
the landing, and additional units ANU could have provided flare. Simulator fiight testing
indicates that a finsl stabilizer trim setting of 7.5 units ANU i3 feasible and in fact was
achieved when a line DC-8 pilot made t e landings using this technique. However, the
presence of landing trim before takeoff presupposes the following missed opportunities for
corrections (1) the prescribed first officer's standard operating procedure to retrim after
landing to 2 units ANU; (2) the second officers walkaround and preliminary cockpit
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preparation (not required on en route stop); (3) the captain's cockpit preparati:s; (4) the
captain/first officer's setting of trim after start; (5) the captain’s recheck setting varsus
Yingl weight cn taxl out; and (8) the first officer's check of trim on before-takeoff
<inecklist.

The first officer's inconsistency in retrimming after landing, the short duration
of taxi after the landing, the short duration of the turnaround, and the cold, dark night
might have contributed to these oversights. The crew's activities in the cockpit prior to
the takeoff, in particular the first officer and second officer's exchanging positions, was
not a normal procedure and could have contributed to the oversight. Other crew factors
such as fatigua and lack of flight qualitications for the positions occupied on takeoff could
also have contributed to the oversight. The Safely Board concludes that the flighterew
inadvertently overlooked setting the stabilizer trim at tekeoff and that the 7.5 units ANU
trim setting used in the previous landing was not removed after landing or detected while
preparing for takeoff.

Contributing somewhat to the noseup tendency of the airplane was the further
aft center of gravity resulting from the inadvertent omission of the cargo "igloo™ for pit
No. 1. The missing pallet would have been positioned in the forward most pit and its
omission, along with the extra 731 pounds of fuel, shifted the center of gravity aft and
changed the recommended stabllizer setting from 1.9 ANU to 0.2 ANU. While the
omitted "igloo" was not causal to the sccident, since the airplane would have been easily
c?mlraoued with a proper trim setting, it did contribute to the noseup terdency of the
alrplane. :

24 Airplane Per formance

Acceleration, rotation, and liftoff.--Engine acceleration started at 0251112.6,
and the engines stabilized in ? seconds at a setting equal to 1.81 EPR, which was .05 EPR
highet than planned. Airplane acceleration was normal and the 80-knot check was made
at the expected accaleration point. When the second officer pushed the control column
full forward for the 80-knot check, he did not volce any concern over the handling
characteristics of the airplane. Of course, with his limited flying skills and knowledge,
tha second officer might not have reccgnized any deviations or diserepancies.

The airplane was overrotated at liftoff. Witnesses' statements and the
fiighterew's remarks on the CVR clearly indicated an unusnally nose-high attitude at
liftoff. Thls was due to the misset stabjlizer trim and sbetted by the aft center of
gravity. Apparently, none of the erewmembers immediately recognized the precarious-
ness of the sitvation, since there were no comments from any crewmember other than
those referring to the attitude of the airplane.

The simulations of the takeoff conducted after the accident demonstrated that
immediately after lftoff when nosedown elevator forces were applied, the rate of
rotation slowed, giving the impression that it would be possible to errest the rotation
solely with forward control nput. Recovery of the airplane at rotation was possible if
immedlate nosedown trimy wes applied along with full forward elevator input. However,
once the airplane left the ground and started to accelerate, recovery was improbable.

Initial elimb and_attempted recovery.--The ceptain expressed apprehension
approximately 10 seconds after rotation, but only 3 seconds before stickshaker activation.
His delayed reaction time might have been a result of his not recognizing the hazardous
gituation or of his expectation that the second officer would correet the airplane's
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attitude. It could not be estabiished if comments recorded by the CVR concerning trim
were Intended as commands to initlate an action or merely announcements reinforeing
action already in progress. The gzimulator flights revealed that after liftoff, the alrapeed
increased until the nose reached about 15° ANU, the airspeed would stop increasing and
then rapidly decrease as a 30° ia 4%° noseup attitude was reached. The alrplane then
entered a stall, and recovery was not possible. The FDR, the tower BRITE scope, and the
Air Route Traffic Control Radar indicated the maximum heigh. achieved was about
1,000 feet above ground lavel.

Qut of control descent.~-After the airplane climbed to about 1,000 feet, it
rolled to the right and made an uncontrollable desecent to impact. After the captain
commented about goitg inverted, there were other exchanges between the captain and
first officer suggestive of differing recovery ldeas but Impact occurred 8 seconds later.
Recovery during this period wes impossible. Analysis of the CVR tape indicated engine
surges during this time period which viould account for witnesses seeing flames near the
engines.

The inability of the captain to recover the airplane at any time might have
been complicated by some actlon of the second officer, such as freezing on the control
column, holding noseup trim, or both. If the second officer's trim command was opposite
the captain's input, there would have been no movement of the stabllizer.

2.5 Automatic Terminel nformation Service

On the first call, the communicating pilot informed clearance delivery that
United 2885 was in receipt of Automatic Terminal Information Service (ATIS) Foxtrot.
ATIS Foxtrot was recorded at 2345:49 and was not updated to information Golf until
0249:45. Surface weather reports were received at 0047 and 0147. Although no
appreciable content change was reflected in the reported weather, the ATIS should have
been updated subsequent to recelpt uf the new surface weather reports as required by
FA A Handbook 7210.3F, dated October 1, 1981,

Because the meteorological conditions existing at Detroit at the time of the
accident were not represcentative of the type of meteorological conditions which
reasonably ean be categorized as hazardous to flight, the fallure of tower personnel to
update the ATIS I8 not considered to be an accident causal or contributing factor.
However, the fallure of air traffic control personnel to comply with existing directives to
update the ATIS constitutes an operational deficlency. This deficiency could present a
significant hazard to the safety of terminal flight operations if conditions such as
conventive activity are present In the area and are not included in the ATIS report. Such
lax application of established procedures for updating ATIS Is not consistent with the
Safetv Boards position which advocates that pllots always be provided with timely
Information on which to base their operational decisions.

2.6 Hazardous Meterials Notificaticn

At least five federal, company, or local regulations o egreements were in
offect at the time of the aceident that outlined hazardous materisls airport notification
procedures. None were followed, and it weas only happenstance that the airport operations
employee overheard a discussion concerning the RAM shipment and notified the onscene
commander. Alrport operators are required 'y the FAA to insure coordination among
particlpants in aleport emergency plans. Howaver, there is no requirement to perlodically
exercise the plans, at eny level. The Safety Board believes that some fcrm of perlodie
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exerclse of airport emergeney plans should be required, A major Safety Board study on
alrport safety, including emergency plan exerclses, is in the final stages of preparation,
The Safety Board will use the information developed in this study as well as the
circumstances of this aceldent to make recommendations regarding the need for a
requirement for emergency plen exercises and their form and scope,

Alr carriers have an exemption from a requirement to immediately notify the
Natlonal Response Center (NRC) in the event of a RAM release or threat of release. The
axemption applies when the air carpjer notifies an FAA security officer. The Safety
Board belleves that NRC notification procedures of carriers of RAM materials should be
uniform in all modes of transportation and that this exemption is not aspropriate.

3. CONCLUSIONS

31 Pindings

1.  The airplane was certificated, equipped, and maintained in accordance
with Fedoral regulations and approved procedures,

2. ‘There was no evidence of preaccident fallure or malfunation of the
airplans powerplants, systems, or structures.

3.  The flighterew was properly aertificated and medically qualified for the
flight at thelr assigned poaitions,

4. The flight data recorder did not function and information that would
have been uvseful to the Investigation was not recordeq.

5. Weather was not a factor In this acclident,

6. The hazardous materials shipment aboard the airplane met current
packaging requirements, the contuiner was not breached, and thore was
no spillage of radioactive materials.

The horizontal stabllizer trim was at 7.5 units ANU at impact.

Functional testing of the selected hydraulic and mechanical components
of the flight control system which survived the eccident did not reveal
any discrepancies, ¢ power control unlt, sprockets, chaing, and
jackscrew assemblies of the horlzontal stabllizer trim system were in
good condition, the trim system was continuous, and operated not mally
when tested.

The three landing gear were down and locked at impact, The trailing
edge flap setting was 152 with no assymetry.

The lirst officer and second officer swapped duty stations about 65
seconds before takeoff with the approval of the captain,

The airplane was loaded with a more aft canter of gravity than indieated
in the dispatch papers,




12,  The captain and first officer did not have the prescribed crew rest prior
to the trip sequence and might have teen fatigued, ;

13.  The second officer, who attempted to imake this nighttime, visual
takcoff, had failed to qualify as & DC-8 first officer. Although the
second officer had qualified as a first officer on the B-737, he required
special training and surveillance and subsequently lost the qualification
after a year on the line.

The second officer was permanently removed from all pilot duties by
mutual written agreement with the company.

The flighterew Inadvertently overlooked setting the stabilizer trim for
takeloff, and the setting of 7.5 units ANU was the previcus landing trim
setting.

Had any one of six distinct procedural requirements involving all three
crewmembers been followed, the stabllizer landing ttim should have been
set within acceptable limits at takeoff,

After takeoff, the captain #nd the second officer were unadle to arrest
the pitchup end control the airplane,

The airplane climbed to about 1,000 feat above ground lavel,

The engines surged during the oclimd causing visible flames to emit from
the englnes,

Detroit Metropolitan Afrport tower personnel did not update the
Automatic Terminal Information Serviee information in accordance with
current Federal Aviation Administration directives. This fallure was not
causal to the accident.

At least five fedeval, company, or local regulations or agreements
outlining hezardous materials notification procedures were in effect at
the time of the accident. None were followed.

Alrport operations are required to Insure partieipsnt coordination in
alrport emergency plans, but there i3 no requirement to periodically
axercise the plans,

Alr carrlers have an oxemption from the requirement to notify the
National Response Center in the event of a radioactive material or
hazardous materials incident. Carrlers In other modes do not have an
exemption,

3.2 Probet/le Cause

The National Transportation Safoty Board determines that the probable cause
of the accldent was the flighterew's fallure to follow procedural cheeklist requiramants
and to detect and correct a mistrim:ned stabilizer before the airplane became
uncontrollable, Contributing to the accident was the captain's allowing the second
officer, who was not qualified to act as a pilot, to occupy the seat of the first officer and
to conduet the takeoff.
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4. APPENDICES

APPENDIX A
INVESTIGATION AND HEARING

1. Investigation

The National Transportation Salety Board was notified of the accident about
0315 on January 11, 1983, and immediately dispatched an investigative team to the neene
from its Washington, D.C,, headquarters. The team arrived in Detroit about 01930.
Investigative groups were formed for operations, weather, alr teaffic control, witnesses,
human factors, structures, systems, powerplants, maintenance records, flight data
recorder, cockpit volee recorder, hazardous materials, and airplane performance,

Parties to the Investigation were the Federal Aviation Administeation, United
Airlines, Inc., McDonnell Douglrs Corporation, United Technologies Corporation, the Ailr

Line Pilots Association, and the International Association of Machinists and Aerospace
Workers,

2. Public Hearing

A public hearing was not held, and depesitions were not taken.
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APPENDIX B
PERSONNEL INFORMATION
Captain William 8. ‘Tod

Captain Todd, age 55, was born March 22, 1927, and was employed by United
Afrlines on Apri) 4, 1955, He held airline transport pilot certificate No. 1246927 for
airplane multiengine land, with ratings in the Cv-240, cv-340, cV-440, B-707, B-720,
B-727, and DC-8, and commereial
about 16,102 total flying hours, 2,7
check was complated September 13, class medical certificate wag
issued July 28, 1982, with the limitat all wear correcting lenses for
near vision. He also held flight engineer certificate No. 1313573 for the DC- which was
jssued July 3, 1955,

Captain Todd flew the DC-8 a3 g first officer from August 1984 to January
1988, He flew as captain on Boeing 727 ena 720 alrplanee from 1968 to 1981. Following
routine upgrade training for the DC-8, ne fulled the Initial ora] portion of his examination
on October 28, 1981, Fe was given 8 hours of additional training on all aireraft systems
including hydraulies and pneumatie warning systems, and firefighting, and he subsequently
passed the oral and flight examinations, He recelved a DC-8 rating on November 1, 1981,
and has flown the airplane continuously since.

Captain Todd was on vacation from December 18, 1982, until January 4, 1983.
He flew a trip sequence on January 5 and 6 which included 5:29 flying hours. At the time
of the acecidant, he had been on duty about 4 hours 50 minutes and had flown 1 houp
31 minutes.

First Officer James G. Day

First Officer Day, age 51, was born Jaruary 31, 1931, and was employed by
United Alrlines on Mareh 21, 1966, He held airline transport pilot certificate No. 1 56056
for airplane multiengine land, with a Lear Jet rating, and commerelal privileges for
alrplane multiengine land Hmited to centerline thrust. He had about 9,360 total flying
hours, 6,493 of which were in the DC-8. His last proficlency check was complated on
January 11, 1982 ¢y training June 15, 1982, H
medical eertili issued Jenuary 27, 1982, with the limitation that the holder shall
wear correcting lenses for near vision, He also held flight angineer certificate
No. 1698479 with a turbojet power rating, and a flight instruetor certificate which was
Issued in 1966, but had since explred,

First Officer Day flew as second officer in the B-727 from July 1866 until
November 1968, when ha was upgraded to fiest officer [n the B-721, In April 1971, he
shifted to second officer in the DC-8, and was upgraded to first officer in January 1977,
He entered training for an airline transport pilot certificate and a type rating in the
Learjet in June 1977, After accumulating 15 flying hours {n the airplane, he failed the
initial flight check, but he Successfully completed the reexamination flight cheek on
June 17, 1977,

First Officer Day was not on duty In January until the trip sequence on the 5th
and 6th, during which he accumulated 5128 flying hours. At the time of the aceident, the
first officer's duty hours vere the same as the captain's.




Second Officer Robert E. lee

Second Officer Lee, ege 50, was born on June 24, 1932, and was employed by
United Alrlines on Decomber 23, 1967. He held commereial pllot certificate No. 1580538
with ratings for airplane single and1 multiengine 1land Instrument, and
rotorcraft-helicopter. He also held flight englneer ecertificate No. 1807177 with a
turbofet rating, He hnd about 8,827 total flying hours, 4,468 of which were in the DC-8.
His last proficiency check was completed on May 24, 1982. His FAA first class medical
certificate was issued on June 18, 1982, with no limitations.

Second Officer Lee served as second officer on B-727, B~720, and DC-8
aircraft through June 1879, when he entered training to upgrade to DC-8 first officer.
Training was termirated on August 8, 1979, and he reverted to DC-8 second officer.
Second Officer Lee Successfully completed B-737 first officer training in May, 1960,
however he was removed from line flying after falling an en route check on April 29,
1981, He agreed to forego bidding on pilot vacencles on United Airlines and to remain in
second officer status. He had performed as a DC-8 second officer since May 17, 1981,
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APPENDIX C
AIRCRAFT INFORMA'TTON

The McDPonnell Douglas DC-8-54F was purchased by United Airlines on
November 7, 1868, {rom McDonnell Douglas and has teen operated continuously by United
Airlines since that date. As of January 11, 1983, at denarture from Detroit Metro Airport
in Michizan, the aircraft total time was 31,902 hours.

Examination of the records included: review of applicable Afrworthiness
Directlves, MeDonnell Douglas Service Bulleting, aircraft and engine permanent records,
engine lita limit parts status, aircraft maintenance checks, inspections, overhaul, a
200-hour review of current aircraft maintenance records as per the Aireraft Maintenance
Information Systems (AMIS), work deferment records and nonroutine maintenance records,
The review of the airplane's flight legs and malintenance records showed that all
applicable Airworthiness Directives had been complied with, and that all checks and
inspections were completed within their specified time limits. The record review showed
that the airplane had been maintsined in accordance with company procedures and FAA
rules and regulations and disclosed no diserepancies thet could have affected adversely
‘he performance of the airplane or any of its components.

The airplane was powered by Pratt and Whitney JT3D-3B engines rated at
18,000 lbs of thrust at 84°F,

Statistical Data

Alreraft

Date of Certification November 7, 1968
Fuselage Number 406

Serial Number 46010
Registration Number N8053U

Alrframe Total Time 31,902 hours
Time Since Overhaul 10,328 hours
Alrcraft Cycles 13,474

Engines

Eng. #1 Eng. #2 Eng. #4

Serial number 845305 645554 645541 641297
Date manufactured 11/13/66 2/18/68 9/9/66 12/1/66
Date installed 11/28/82 12/20/81 10/12/82 8/19/81
Total time (hours) 36,532 32,810 42,809 36,858
Total cycles 13,896 13,268 17,180 13,662

Flight Controls

FPlight controls were overhauled nnd maintained at different times during the
life of the aireraft in accordance with United Air)ines' approved maintenance programs.
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During the last "C" check (December 21, 1981), both allerons and empennage
flight controls were inspected. The uileron reverslon mechanisms were replaced on both
wings, but no cemponents were replaced in the empennage. Cockpit elevator control
columns, left and right, were checked per AD Note 73-7-9.
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APPENDIX D

WRECKAGE DISTRIBUTION

N
Longitude — 42012°42"N
Lathtude - 83022 12"W
Elevation — 838’ MSL
1
o6
[ 2]
e18 et7
9
g
W [ 31}
(TS
L R3]
11g ot
80
3
f e w!
* o
¢
12
[ ]

WRECKAGL DISTRIBUTION CF PARTS

1. 10" sechion of aft fuselage aid empennepe seambly,
2. Piecit of red 3nd ciasr glaw {wingtip lighting).
3. No. § engine.
4, No. 2 sngire.
b Mo. Jengine,
B. Nu. 4 engtne.
7. Inbosrd saction of right winy wcluding o bacding geer /fight spoiber panoli/imbusrd
snd uthoard tlaps,
8,12 sevtion of nght tusetags including Hoor folanked winguws sl chrcumferentiply,
M. Caego nat ring and portion of gaitey st ucture,
142 12" saction of tawer tusetags stiuctute including cargo pit opening,
14, Electionic compartment coor snd sujacent structurs,
12, Cage compartmant door.
13. Engine firat stage fan hub.
14, Fuseinye kool Loam Hruchar g -upper .
16. 24" sac an of towe: wing shin.
10, Lowar wacillating bescon/adacent ttiucture.
17, Latt tnain fanding gear doar,
18. Riph¢ main fanding gear Jomr,
10, Partinn of forwird sl vontlitigning companimant,
20. Partial right service doae frama Includiag dsle pate (miy 10/6/86, T.C. 4A28;
Model [YC-8F .64}, lower fusslsge skin and satic norl aree.
21. Nose isnddirg gesr
22. Port'on of eoging thruss raverser,
23, Bection of tuselege canti« kau! baam nchucling ailaron/ipailer cahle hydr e ockape,
4. Spolter hydraulic 1esarveis gng riumbing.
2" Winy ceor spar sactlon,
28. Lefy main 1aoding geer,
il Right inboasd sileran and /* section of Wing rea spes.
28, Forward main envy oo, and lite sxiinguisher. ’
2% Inbuacet wattion of lowas wing skin,
30 28" sectian of upper cight wing skin,
I3, Right outhoasd silren s tion,
32, Lel, centas, and right windshistidi,
Fa. Hight gutbiaard sileras seution,
34, Two pieces of upper wing lemling eilge.
348, 5 section ul upper wing shin s fuet prot e,
38 Pottin of man rargo door with sciusitar.

[ X

LEGEND:

Crater

- 8 long/8.6° wide/1.§' desp

*«M

A - V0 Tong/ 14 'wide/T’ deep

8- 17" 1ong/ 16’ wide/3.8' dewp
C - 23 iong/30' wide/Y desn
[+]
€

- 7 long/B’ wide/Y desp

1k ¥ o "l" ey ".‘ Fo%; l"“‘ £ b

37, Forward fusslage struciure within Crater 0"

38. Fuel 1ill adepter, laft wiog parts, averwing fuel fill port,

30. Wing leading sdge slructure inboards of Mo, 1 angine,

46, Wing companents including fuel telector valvny,

4t Section of Intt wing lig akin - coushed /detormed.

42,18 vutbog o wection of left hoirontsl stabilagr,

416" outbosrd tection of (sfy alavatur.

4%, Loft outbosrd sileron.

46, 30’ outbuerd secrion of lefs wing tass flape

4. LeM wing swructure including rear 1pAr 1ection and main lerd ing peas trunnlon.

40, Portion of upiat wing skin.

48. 24" wection ol upper wing ikin.

48, Engite fan components sl hegt anchenget.

B0, Over wing uxit dnor.

B1. Purtian of 1ighi wing tip.

B2, Right winy lesling edge structure, enging pyion Titting and #)atan Tosqus tuhe
cams In Carter “E,*”

53. 3" waction of main cargo door 31t and Jock.

64, Partion of centar wing tiructute including uppe wing to tusclage atiachment liviing,

B8, Latr inboard silsron snd et wing taps.

WOOLED AREA
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APPENDIX E
COCKPIT VOICE RECORDER TRANSCRIPT

TRANSCRIPT OF A SUNDSTRAND V-557 COCKPIT VOICE RECORDER REMOVED
FROM THE UNITED AIRLINES DC-8 WHICH WAS INVOLVED IN AN ACCIDENT
AT DETROIT, MICHIGAN, ON JANUARY 11, 1983

LEGEN

——— e

Cockpit area microphone voice or sound source
Radio transmission from accident aircraft
Voice identified as Captain

Voice fdentified as First Officer

Yoice identified as Flight Engineer

Voice unidentifiey

Crewman on ground (Intercom)

ch Clearance Delivery
GND Detroit Ground

THR Detroit Tower
N314WN Other aircraft

* Unintelligible word

# Nonpertinent word
() Questionble text
Editorial insertion

Pause

TEEEWL,  FUBAMIT I § S MGG T v e b dn Lo ¥ ot o en am

A11 times expressed in eastern standard time.




INTRA-COCKPIT AIR-GROUND COMMUNICATIONS

TIME &
TIME &
SCURCE CONTENT SOURCE CONTENT

H XIANdddV

0231:26
RDO-2 United twenty eight eighty five heavy to
Los Angeles with Foxtrot

0231:35

CD United, ah, twenty eighty eight five heavy,
Metrc Clearance Delivery cleared to Los
Angeles via Detroit Metro four, departure
as filed, squawk four one *wo five, depar-
ture frequency one two four decimal zero
five

As filed, Detroit Metro four fourty one
twenty five and one twenty four oh five

United twenty eight eighty five heavy
readback correc’ good night

Good night
0241:49

CAM-?

0241:50
CAM-2 We've got a manifest?

0241:53
CAM-3 (Yean)

CAM-2 Windshield heat
CAM-~1 On




SOURCE
CAM-2
CAM-1

0241:56
CAM-2

CAM-1
CAM-2

0241:59
CAM-3

0242:01
CAR-~2

CAM-3
CAM-?

CAM-?
CAM-3

CAs-1

CAM-1
CAM-2

CAM-2

Cabin signs
They're on

Parking brake
Set
Hydraulics

Check

* pumps
On

* »

Yeah
No big deal

what is it vou need to know?

Hhat 1s it you need to know?

ShIwwsnw

draulic pumps selector

TIKE &
SOURCE

AIR-GROUND COMMUNICATIONS
ALR-ORUUND COPMUNICATIONS

CONTENT

d XION3ddV




AIR-GROUND COMMUNICATIONS

TIME &
SOURCE CONTENT

d XIONHdd VY

0242:24
CAX-2

CAM-3
CAM-1 Ch they‘re all fifty nine that's
showing cn the totalizer?

CAM-2 Fifty nine and ah SA!
CAM-] It's on
Hello cockeit
Helle earth
Are you ready to start engines?
Yeah
Okay, you‘re clear on all four engines

A1l right

(What'11 that be?)
(Clear this witr him)

Start ‘em then

|




TIME &

TIME &
SOURCE CONTERT SOURCE

SR A

CAM-1 You start ‘em, I think
I'm more tiraed

INTRA-LOCKPIT

0242:54
CAM-3 (i don't know}

CAM-2 You ready to go?

0242:59
CAN-3 Ckay hit 'em

CAM-? * * N one

0243:05
CAM-? * * pone huh

C243:06
CAM-? Ya sure?

G243:15
CAM-3 0i1 pressure, fifteen

CAM.? (Got air)

CAM-~? Nothing *

0243:29

CAM-3 We're not doing any good here
are we?

CAM-3 Need more air if we're going o
do it

Huh?

Tell him to crank un kis air down
there

d XION3ddY
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02435:36
kDO-1 I need a Jittle more air

0243: 335
£C Okay, I think I know what's wrong

0243:42
cC How's that?

RDO-3 ter

H XION"HddV

it still 1s down
Yeah

Now we got the switches on

T O T I v g w——

\7en) seconds from the start

Thirty five
Closed

four

T e LRSS 8 GTE e BTy S R Bk e

I don't know what to think now, once
You turr the fuel on this, the air starts
going dcwn, you know

Yup
(Really)

You can get a hot start ({overlays
indication below)) .
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I didn't have any indication of fuel or
anvthing up here

You'd get an expiosion

You can get 2 hot start pretty quick
that way

0il pressure, fifteen

I didn't have N ore

(fuel flow)

I didn't have nothing

Jim

Did you get weather?

Thirty five
# # 1 don't know

The weather is clear and twenty,
Sixty three degrees

Foe ANk S E R w.»ﬁ“-cmnumwmmm.rw‘wﬁ"‘ -
R T T IR g WO

My god in the middle of the night

211 pressure, fifteen
Yeah

g XIGNIddY

There's thirty five




INTRA-COCKPT AIR-GROLAD COMMUNICAT (N:.

TIME &
CONTENT SOURCE CONTENT

d XIONZddV

CAM ((Sound similzr %o buss transfer))
CAM-1 ({Sound of belch}} My god

£245:13
CAM-2 Are you all right

CAM-1 . No

0245:16
CAM-2 thigk Jou getting mange, you

nave been eating that # protein
CAM-3 011 pressure fifteen, power coming on
CAM-2 Oh, oh, something gave ocut

{Not aoing)

CAM-3 Thirty five

CAM-3 Call for disconnect
RDO-1 Disconnect

cC Okay disconnecting
0245:43
CAM~1 Holy # that baby's dark

CAM-1 Now it isn't cark

STM B PR aSE R N d AR RY e el

0245:48
CAM-? You guys 2re taking my job away




AiR-GROUND COMMUNICATIONS

TIME &
SOURCE CONTENT

0245:58 )
RDO-2 United twenty eight eighty five taxi out
of cargo

Co United twenty eight eighty Tive contact
ground point eight

RDO-2 Oka
RDO-2 United twenty eight _ighty five with ya

TR TN e e e e G R (O, i O SHID

GND United twenty eight eighty five Mziro
ground taxi to runway two one right

0246:35
CAM-1 Gotta unlock the controls (power on) RDO-2 Twe one right

0247:12
CAM-? That's funny

»
T
;
i
:

)

0247:13
CAM-? Mike installation chauge

CAM-1 Salute

0247:35
CAM-3 (There’s an 01¢ Yight) on over there

0247:45
CAM-2 Clear right

0247:56
CAM-1 You guys go ahead and do it anytime you
want

CAM-3 Okay, no changes

0242:02
CAM-3 You got ah, Copass indicators

L L VT . WA E S a9 AN few s,

d XIONd3ddY




INTRA-COCKPIT AIR-GROUND COMMUNICATIONS

TIME &
CONTENT SOURCE

Align
Align

d XIANFddV

Flight nav instruments

check here
Anti-ice
Gff

0248:55

CAM-3 Pitot heat
CAM-2 Captains

0248:12
CAM-3 Spoilers

CAM-2 Checked 1ights out

0243:15
CAM-3 Normal pressures, anti-skid

CAM-2 On

CAM-3
CAM-2
CAM-3
CAM-2
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AIR-GROUND COMMUNICATIONS

TIME & .
SOURCE CONTENT

Flaps
* indicating *
Controls
Right
Drop
Neutrai
(Drop)
CAM-2 Left
CAM-2 Neutral

—— - PR
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CAM-3 Drop

0248:33 .
CAM-2 Forward (aft)

0248:37
CAM-1  Right

CAM-3 Drop

o

T O 7t e, M A — g
[ el e e

CAM-1 Left
CAM-3 Drop drop drop

0248:42
CAM-3 Power on, light out, trim

CAM-2 Set

d XIONdddV




EPR bugs

d XIONdddv

Twenty one, thirty seven, forty nine,
forty four left and right

Vee speeds
Twenty one, thirty seven, forty four left

Forty nine left
Okay

‘Ah -< yaw dampers
Yaw dampers off

Fuel levers

P—

Detent

Tank selectors
Rains

8oost pumps

. |

Down to the Tine

0249:16 .
CAM-1 Are you guys trading?

mE R e e e it R et o T e Py

o N
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TIMF &
SOURCE

CAM-2
CAN-]
h.ai 2
CAM-2

CAM-3

0249:23
CAM-2

CAM-3
CAM-2
CAM-1

0249:40
CAM-1

CAM-1]
CAM-?
CAM-~]
CAM

CAM-?

0249:48
CAM-3

INTRA-COCKPIT
CONTENT
Do it

Are you guys trading?

Ready

Ge for it

Ready to trade

Oh we're going to trade now?

We're on tower frequency

Okay

(You) got the gear and all that #

(* * get the gear)

Yeah

These # things, I hate them
((Sound of laughter))

Switch over

It's already on it

TIME &
SOURCE

AIR-GROUND COMMUNICATION:

. CONTENT

-6¥-

d XIANAddV
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TIME &
SOURCE

CAM-?

0249:49
CAM-3

0250:16.8
CAM-1

CAM-3

0250:22.5
CAM-1

CAM-3

0250:29.5
CAM-2

CAM-3

INTRA-COCKPIT

CONTENT

Tower frequency

Yeah I am on both, I'm I'm
on both of them

That's two seventy six out, and
it's all set up?

Now let's i:ave the finale

Ignition

Do you want all boost pumps on cr

T_K§

AIR-GROUND COMMUNICATIONS

TIME &
SOURCE CONTENT

0249:58.1

RDO-1 United twenty eight eight five heavy,
ready to go

0250:02.8

TWR United twenty eight eighty five heavy
Metro tower ‘urn right heading two

seven zeros, runway two one right
cleared for takeoff

-
.’l

0256:09

RDO-1 Two seventy clzared for takeoff two
one right

d XIONAddV
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INTRA-COCKPIT

CONTENT

CAM-3 Ah they gc ail the way on
CAM-? (Warning lights)

CAM-3 Of¢

CAM-3 Taking the runway

0250:38.6
CAM-3 Transponder

0250:45.9
CAM-] That is on

0250:42.4
CAM-2 Flight recorder

CAM-2  Lights out

0250:45.8
CAM-~3 (Ah set)

CAM-2 On

AIR~-GROUND COMMUNICAT:ONS

TIME &
SOURCE CONTENT

0250: 31

TWR Whiskey November did you get delayed
at Pla or Butler

0250:36

N314UN Yes sir Whiskey November ah we're Just
going over our clearance here, we're
taxiing out now

0259:40
TWR Okay thank you

0250:45
N314WN Ah can't seem to find the Metro four
departure

d XIONAdddV
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INTHA-COCKPIT

TIME &
SOLRCE CONTENT

0250:47.7
CAM-3 That's it

(Seatbelt, no smoking)

Full down, yeah we'll get that on
the roll

Transponder on?

CAN-? Yeah we have the (transponder) on

CAM-? Okay
CAM-? had

0251:01.1
CAM-? (We get) everything yet?

0253:01.7
CAM-1 Okay fellows

0251:05.2
CAM ({Sound of power increases))

AIR-GROUND COMMUNICATIONS

TIME &
SOURCE CONTENT

0250:49.0
TWR Okay, maintain, ah, three thousand and
departure control frequancy one two

four point zero five and, ah, he read
you most the rest of .t

0250:50:58
N314WN Okay

4 XIONdddV
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0251:12.4
CAM-] You got it

0251:12.6
CAM ((Sound of power stabilizes))

0251:20 ((Clicks)) 1-172

0251:21.5
CAM-1 Looks good

0251:23.5
CAM ((Series of clicks)) «

0251:25.5
CAM-2 Eighty knots

AIR-GROUND COMMMNICATIONS

JTIME &

NSOURCE

0251:10
N3T4WN

0251:19
TWR

0251:20
N3144WN

0251:23
TWR

CONTENT

———

And, ah, Whiskey November, we‘'re gonna
need nine thousand, an, want us to take
care of that now or later

rRequesting what altitude

Niner thousand or ten make it ten
thousand

One zero thousand {unintelligibie} we'il
take care of that now maintain five
thousand, ah, Whiskey November expect
further clearance to nine thousand ten
minutes afted departure

H XIONAddY
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ME
SOURCE

CAM-1
CAM-1

025%1:36.2
CAN-1

0251:38.0
CAM-1

0251:41.2
CAM

0251:41.7
CAM-1

0251:46.9
CAM-]

CAe-3
0251:48.1
CAM- 2
CAM-1
CAM-1

CONTENT

Eighty knots
(Thdt's working *)

Yee one

{Okay/rotate)

((Sound similar tc soft stickshaker))
Now that's rotation!

Here we go |

Take (my/your) time

g:pg:}lo ten}/{a fellow can't trim
(Kait a minute here)

(#)

AIR-GROUND COMMUN]CATIONMS

0251:33
N314kN Whiskey November thank you five and
then nine, ah, ten --- ten after

0251:48.1
TWR United twenty eight eighty five heavy
contact departure

4 XIONAddV
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INTRA-COCKPIT AIR-GROUND COMPMRUNICATIONS

TIME &
CONTERT SOURCE CONTENT

0251:51.
CAM ((Sound of stickshaker))

0251:52.7
CAM-1 No! No!

A P IR ST W T bt LN W I, | n e o A
. et . R ca- « bR

CAM-1 Pusn forward, push forward!

0251:55.8
CAM-] Oh my!

CAM-2 Trim!
CAM-1 5od

0252:00.3
CAM-? Oh, #

CAM ((Sound of stickshaker ceases))
CAM-? *

3252:03.4
CAM-1 It's going over
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CAM-? (Yeah)

0252:04.7
CAM-2 No back around

[LEPY P g
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0252:07
TWR United twenty eight eighty five heavy
contact departure
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INTRA-COCKPIT AIR-GROUND COMMUNICATIONS

TIME & TIME &
SOURCE CONTENT SOURCE EONTERT

0252:08.0
CAM-2 Back around the other way » »

0252:09.2
CAM-1 Oh

CAM ({Sound similar o stickshaker continues
to jmpact})

CAM-1 Oh

0252:10.8
CAM-1 Running out of ajr

0252:17.4
CAM End of tape
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APPENDIX P
UNITED AIRLINES POLICIES

The UAL Fuﬁh geratlons Manual section on Policies - General states in
Paragraph 1; "Conduct United Airlines flight operations activities in compliance with
Federal Aviation ftegulations and Company policies and procedures stated in this manual.
However, NO REGULATION OR POLICY IS A SUBSTITUTE FOR THE EXZRCISE OF
GOOD JUDGMENT."

Paregraph 5 presents the Safety Policy which includes tlie following:
The Company's six point loss control policy is as follows:

Sefety shall be considered by management and employees to be an
integral and vital part of the successful performance of any job.

Savety Is a paramount part of good operating practice and,
therefore, a management function which will be given priovity at
all times.

Direot responsibility for the safety of an operation will rest with
the supervisor of that operation. The Captain of a fiight is the
supervisor of that operation. See Paragraph 14.

Each individual employee is personally responsible to perform his
duties giving primary concern to his own safety as well as that of
his fellow employees, our customers and the property and
equipment entrusted to his care.

Supervisory efficlency and ability will be judged by aceldent
prevention performance as well as by other standards.

Management at all levels shall provide means for prompt
corrective action in the elimination of unsafe aots, condilions,
equipment or mechanical hazarde.

Paragraph 14 previously referred to desceribes the captain's responsibilities:
14. ‘The Captain is responsible for the following:

A. Command of the airplane. The pllot in command of an
alirplane is directly responsible for, and is the final authority
as to, the operation of \that airplane.

Safety of the crew, pussengers, cargo and equipment, and
over-all safe conduct of the flight consistent with good
judg mant.

Compliance with Federal Aviation and Company Regulations.
Supervision of crew members during flight and of flight

officers during the period of flight preparation and
termination of a particular assigned flight.
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Reading all POSBD%s (electronic messages of immediate
operational impact) applicable to his airplane end operation,
and reviawing them with his crew. The Captain's signature
on the Dispatch Release Mmﬁo (DRM) indicates he Ie
familiar with the appropriate POSBD's

Training and development of crewmembers In techniques,
methods, and day to day activities in accordance with UA

policy and standard operating procedures.

U. Counseling of crewmembers as necessary.

H. Discussions of crew activitles with crewmembera at time of
assignmeant and periodically 4uring such assignment,

The Ceptain’s command of the nirplane begins with the signal to
start the alrplane engines or the stert of the push-back procedure,
whichever comes first, and terminates when the airplane is
accepted by qualified flight or ground personnel. In sreas involving
dispatch releases, gate parking and departure procedures, including
pushback, engine starting, ete., there is obviously a shared
responsibility between the Captain and other appropriate
personnel.

Subsequent paragraphs address the responsibilities of tha crew:

Responsibility of First Officer

15, ‘The First Offirer is second in commsand. Should the Captaln
become incapacitated, the First Officer will assume the command
and the responsibilities of the Captain. He will, therefore, learn
the duties and responsibilities of the Captain, in addition to
performing his own regular assignments.

Responsibllity of Crew

Except as otherwise specifically directed bty the Cap’ain, all crew
members noting a departure from prescribed procedures and safe
practices should immedjately advise the Captain so that he is
aware of and understands the particular situation and may teke
appropriate action.

The Enroute section of the UAL Fhght Operations Manual contains the
following:

GENERAL COCKPIT POLICIES AND PROCEDURE®

Flight Crew Stations and_Look-Out

COCKPIT ORGANIZATION makes routine dutles of as many
activities as possible. It iIncludes reviewing knovledge of
navigation fixes, routings and frequencles before they are needed.
Cockpit discipline Includes elimination of unnecessary conversation
by erewmembers, assigned ve observing.
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2.  THE CAPTAIN and First Officer will remain at the controls of the
airplane during taxiing. Both pilots wil huve the rudder pedals and
seats properly adjusted to assume control of the airplane at any
time. During all takeoffs and landings; and in flight training during
¢ritical maneuvers, it wil be normal procedure for the pllot not
flylng to be in the "ready"® position at the flight controls but not
a&ctually touching them. |

FLIGHT OFFICERS will man thelr stations at all times during
ht operations (FAR 121.543); allowances are made for essentia}
tions and to insure Personal nlertness and comfort.

Manipulation of Coutrols

Captain and First Officer are permitted to

Is during flights operated under FAR 121,

permission and at the discretion of the

Bupervisory Pilot currently qualified as g

equipment may oceupy either pllot seat at any

time. In addition, the Captain In command may permit oceupancy

of the right hand pilot position during cruising operations and
maniulation of the flight eontrols by:

A. A Flight Officer qualified as Captain or Pirgt Officer on the
airplane.

B.  Pilot personnel of another air carrier properly qualitied on
the airplane and authorized Observer Member of Crew (OMC)

by Senior Vjce President - Flight Operations.

NOTE: This does ot preclude trainees from manipulating

the controis during training flights which operate under
FAR 91,

Elight Ofticers Changing Seats

at the discretion of

~Command, may occupy the left seat while enroute

and for takeoffs and landings. While the First Officer is oceupy ing
the left seat, the Captain-in-Command will oceupy the right seat,

Una iigned,

The Captain-in-Command will make all of his takeoffs and landings
from the left seat.

lanations states,

Captaln is not thoroughly acquainted First Ofticer

&ssigned to him In regular schedule, it g recommended that ake all takeoffs
and landings until good crew coordination js established.”




