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NATIONAL TRANSPORTATION SAFETY 30ARD 
WASHINGTON, D.C. 20594 

AIRCEAFT ACCIDENT REPORT 

Admted: October 31,1983 

UNITED AIHsLIlyBs FLIGHT 2885, N8053U 
McDONNELL DOUGLAS DC-8-54P 

DETROlT, Ml6ICHIGA.N 
JANUARY 11,1983 

SYNOPSIS 

On January 11, 1983, United Airlines Flight 2885, a McDonnell Douglas DC-8-54F, 
N8053U, was be.% operated as a regularly scheduled cargo f l ight  from Cleveland, Ohio, 
t o  Los Angeles, California, with an en route stop at Detroit, ;Michigan. United 2385 
departed Cleveland at 0115 and a r r i v d  at the Detroit Metropolitan Wayne County Airport 
a t  0152, where cargo for Detroit was unrloaded, the airplane was refueled, and cargo for 
Los Angeles w a s  loaded. A t  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 standarc IFR flight plan. 

According to witnesses, the takeoff roll was normal, artd the airplane rotsted to 
takeoff attitude ane-half to two-thirds of the way down runway 21R. After liftoff, the  

ground !weL The airplane then rolled to the right and descended rapidly to the ground. 
airplane’s pitch attitude steepened abnormally, and it  climbed to about 1,000 feet above 

An explcsion ana fireball occurred a t  impact. The airplane w&s destroyed by impact and 
by the postimpact fire. The flightcrew, consisting of the captain, the first officer, and 
the second officer, were killed 

Th.? National Transportation Safety Board determines that the probable cause of the 
accident was the  flightcrrx’s failure to  fcllow procedural checklist requirements and i o  
detect and correct a mistrimmed stabilizer before the airplane became uncontrollabh?. 
Contributixg to the accident was the captain’s allowing the second officer, who was not 
qualified to act as a pilot, to  occupy the seat 0; the first officer and to conduct the 
takeoff. ,: 

1. FACTUAL INFORMATION 

1.1 History of the PIight 

On January 10, 1983, R McDonnell Douglas DC-8-54F, N8053U, was being 
operated by Gnited Airlines, :ne., (GAL) ,  as a regularly scheduled domestic cargo flight 
under 14 CFR 121. The flight departed O’Hare International Airport, Chicago, Illinois, as 
United Airlines Flight 2894 (United 2894) on schedule a t  2215 central standard time, 
destined for Cleveland, Ohio. The en route portion of the flight was uneventful, and 
United 2984 srrived at Cleveland at 0009 L/ eastern standard time. A t  Cleveland, the 

- 
- 1/  All rimes are eastem standard : h e  based on the  24-hour clock unless otherwise noted. 
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scheduled cargo flight from Cleveland to Los Angeles, California, with an intermediate 
flight number was changed to United Airlines might 2885 (United 2885) for the regularly 

stop at Detroit, Michigan. United 2885 departed Cleveland at 0115, arrived at the Detroit 
Metropolitan Wayne County Airport at 0152, and taxied to the UAL freight terminal on 
the northwest side of the airport. Cargo for Detroit was  unloaded, the airplane was 
refueled, and cargo for Los Angeles was loaded. Jncluded in the cargo was  a shipment of 
Special Form Americium 241 in the form of solid metal  pellets. UAL freight handling 
perzonnel reported that %?e turnaround went smoothly; however, one cargo "igloo" was 
inadvertently not loaded on the  airplane (see 1.6-1 Weight and %lance). The freight 
handling personnel also indicated that tney observed the second officer inspecting the 
exterior of tile a2plane after the refueling was completed., 

'Ihe flightcrew of United 2885 called Detroit Clearance Delivepy at 0231:26 for air 
treffic control clearance to Les Angeles, stating that they htiti received Automatic 
Terminal Information Service (ATFS) message Foxtrot. United 2885 had filed a standard 
IFR flight plan and was cleared as filed. According to the cockpit voice recorder (CVR), 
the flightcrew completed the before engine start checklist, started the engines, and then 
called for taxi instructions at 0245:58. During the taxi, the  flightcrew accomplished the 
before takeoff checklist, and at 0248:42, the second officer called "trim" and the first 
officer respmded "sst." E/ According to  the CVR, beginning at 0249:16, the captain, the 
first officer, and the second officer discussed the idea of the first officer switching seats 
with the second officer. According to the CVR, the f i i t  officer and the  second officer 
Sad completed switching seats about 0249:40, 24 seconds later. (See appendix E-) United 
2885 called for clearance onto runway 21R at 024958 and w a s  cleared for takeoff at 

in t h e  right pilot seat, called for the "flight recorder," and the first officer, now' seated at 
0250:03. The before takeofEchecklist w a s  completed, and the second officer, now seated 

the engineer's panel, responded lights out," indicating that the flight data recorder was 
turned on. The CVR indicated that the tWottles were advanced for takeoff at 0251:05 
and that power stabilized 7 seconds later. The CVR also showed that  "eighty knots" and 
"Vee One" were called by the  captain and that the airplane broke ground about 0251:41. 

Twenty-five persons were interviewed and it was determined that 16 had 6ctuaIly 
seen or heard the airplane. (See figure 1.) Most of the witnesses indicated that the 
takeoff appeared normal to rotation and that the airplane rotated approximately one-half 
to two-thirds of the way down the runway near the intersection of runway 21R and runway 
9-27 t o  a normal or fairly nose-high attitude. Several witnesses reported normal engine 
noise and one reported that the noise of the engines was at a lower pitch than normal. 

an F-15 going into afterburner. Most witnesses indicated that the aircraft broke ground 
One witness reported hearing a strange engine sound, which he described as sounding like 

witheut dragging the tail skid, that the angle of ascent was  abnormally steep, and that tine 
airplane climbed rapidly. 

According to the witnesses, approximately 5 seconds after the takeoff 'and as the 
airplane w a s  climbing, flames could be seen behhd the engines on both wings. Witnesses 
descri$ed the flames variously as coming from one, two, or three of the engines; as 
coming in two short bursts and then ceasing; as looking like "sparks;" and as looking like a 

continued to climb with wings level to &out 1,000 feet. The airplane then rolled to the 
"fireworks show which lit up the sky." According to most witnesses, the airplane 

right in a gradual right turn until it was in a wings vertical position (right wing down, left 
wing up). One witness, who was  located 1 mile east of the takeoff point, thought the 
angle of ascent was normal and that the airplane balked to  the  right about 30"from the 

is "3 set" which refers to aileron, rudder, and elevator t r im 
settings. 
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Figure 1.--Detroit Metropolitan Wayne County Airport 
rmway/terminal layoutt accident site, and witcess locations. 
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horizontal and never increased above that angle. Another witness, who was located 
1,000 feet beyond the end of runway 218, stated that the airplane started a sharp right 
turn at 300 to 500 feet. Most witnesses could not recall the attitude of the airplane from 
the time it reached the wings vertical position until it crashed, and simply said that the 
airplane "dropped from the sky" at that point. Two witpesses who had head-on views 
reported that the airplane came back to a 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 said they were not positive. They could not recall the position of any 
of the airplane's external lights when it was in the horizontal position. AlI of the 

ground fire. 
witnesses stated they saw an explosion which was followed by a fireball and intense 

The accident occurret2 about 0252:ll during hours of dwtkness at 42O 13' N 
latitude and 083O 22' W longitude. 

1.2 injuries to PeRoos 

Injuries Crew Passexngers Other 

Fatal 3 
Seriaus 0 
Minor/None 0 
Total 3 

- 

0 
0 
- 0 
0 

0 3 
0 0 
- 0 0 
0 3 

- 

1.3 DamsgetoAirphne 

The airplane was destroyed by impact forces and postcrash fire. 

1.4 Other w e  

There was impact dimage to a fe-mfiel& In widition, about 1 acre of the field 
was  contaminated by debris and fuel 

1.5 PeRormel hfarmatim 

The crewmembecs were properly certified and qualified for their respective 
assigned positions for the flight (see appendix B). There were no flight attendants on 
board the airplane. 

The captsin resided in Seattle, Washington, On January 9, 1983, he 
"deadheaded" to Chicago on UAL Flight 150 and arrived at 1910 e.st 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 
son to work and conducted personal business That evening, the captain and his son went 
to a basketball game involving the captain's daughter. The captain arrived at @Hare 
International Airport about 2100 c.st His son reported that his father was  in g o d  
spirits 

on January 10, 1983, but "deadheaded" from Las Vegas, Nevada, on UAL Flight 218 at 
The frst officer resided in Henderson, Nevada. He did not travel as scheduled 

1340 P.st and arrived in Chicago at 1900 c'st, about 3 hours 15 minutes before takeoff. 
The first officer reportedly had retired about 2100 P . s t  on January 9, 1383. 
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The second officer resided in Westlake Village, California On January 10, 
1983, he "deadheaded" as scheduled from Lorj Angela on GAL Flight 118 and checked into 
the layover hctel at OE45 c.s.~. on January 10, 1983. He was observed at UAL's O'Hare 
Dispatch office around 2100 c.s.t., and the dispatchers stated that he appeared alert and 
rested. 

The second officer entered DC-8 first officer upgrade training in June 1919. 
Simtilator training began July 1, 1979, and continued through August 6, 1979, during which 
he  received 41 hours as pilot at the controls. Instructcr comments on his training records 
included: "scan very vneak; procedural knowledge poor; tendency to overcontrol on 
takeoffs snd landings; headizg, altitude, and airspeed control poor." On July 7: 1979, the 
instructor commented, "TLeoff - pulled up into stick shaker and ever-ccntrolled. . . ." 
On August 6, 1979, instructor comments included, "hconsi tent  bank in steep turns weak 
scan, stall series need(s) more work (U;lsure of recovery Feeds anC getting secondary 
stsll). . .Still basic flaws in scaic pattern (inadvertent 45O - 5G0 bank)." On August 8, 1379, 
3fter the second officer had cormleted 19 simulator training periods, his training was 
terminated, as it  was consicered ambtful  that he  could successfully complzte the DC-8 
first officer upgrading cocrse. 

The second officer reverted to  hi? former duties on the DC-8 and performed 
satisfactorily. He was precluded from bidding for any first officer vacancies for 

also restricted to bidding B-737 or B-727 equipment. On February 27, 1980, he entered 
6 months, because of his inability to completc the first officer upgrade course. Fie was 

first officer training in the B-731. H e  succesfully completed +his upgrade trainirg in 
%larch 1980; however, his training records indicated that  extended trainiry time was 

attitude instrument flying." As a result of his initial line check, he we.s scheduied for 
required because of '.. . .inconsistency in naneuvers due to  getting behind in planning end 

additional trips with a f l ight  manager safety g;?.ot^ On ?day 3, 1980, he was released to 
line flying but was placed in an accelerated check program. Erl route proficiency checks 
on Jury 8 and 15, 1980, were sati.c!actory, and Chtxk pilot comments concerning his 
improvement and anticipated progress wcre ir.cludxi, c.g., ". . .been on :be B-737 for 

app-oach, go around, and hard Ianddinq, the check airman cemr$>ent-d, "From th i s  poiT on 
three monihs, but is developing into a very smootn pilot." Following an unacceptable 

check airman cornmented, "F:yirtg technique has improved greatly." O!i March 18, 1981, 
en route (check) . . .showed rapid improvement." S:milarly, on February 10, 1981, the 

changes and assigned him to a training captain in April  During 'his p e r i d ,  a flight 
the  check airman again commented on slow scan, excessive controi in puts^ and power 

proficiency prqgram was established for him which included pee:,ai scan training at 
Denver and special en route proficiency, with line chec3ts throxgh September 1981. On 
April 29, 1981, he failed to  pass an en route check and wt.s  removed from line flyinq. The 
check a i raan  cited " 2 3 0 t "  deviations on the ILs :walizer ana glide slope (the captain 
completed approach) and a tight base with e high sink rate during E visual apyaach.  He 
summlrized, ". . .attitude could not he better and he is a hard worker, however, h e  has not 
made nor=& progress in his first full (year) as first officer. ;Xis command ability is 9elow 
(average) and h t s  exhibited poor operational judgement both IFK and VFR." 

The sccond officer entered spcciai B-737 Lraininl. on ?/lay 8, 1981, but a f k r  
6 : l j  hours of simulator time, he received an  unsatisfac:ory preficiency check. The 

satisfactory ?crforraance, but after two repeats, engine fallure on t a k w f f  still Nas 
instructor commented that, "repeated a back course 1Ls and h )!ding patter :s for 

unsatisfactory. . . .was 2-te retracting the gear, and his directional control was weak 
because of over and under control with the rudder." As a resu:? of ap informai meeting 
with UAL training staff, the B-737 Fleet Manage: in San Francisco confirmed in w;.itiry 
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that, "In view of the continuing problems in reaching the desired level of pzot  proficiency, 
you have voluntarily agreed, in writing, to forego sidding any future paot  VaCaIICieS On 
United Airlines and remain in second officer status for the balance of your flying Career." 
On May 17, 1981, he was assigned to  a DC-8 second officer requalification c l m  and his 
perfor inace  at these duties was  satisfactory. 

1.6 Aircraft Information - 
The airplane, a McDonnell Douglas DC-8-54F', N8053U, was owned and 

operated by United Airlines, kc. (See appendix C.) The DC-8-54F is a freighter airphe, 
used solely for cargo. The passenger area is divided into 14 compartments or 'Pitsn 
numbered consecutively front to  back. Pit No. 1 is forward of the cargo door, pit NO. 2 is 
opposite the cargo door and normally is not used, pits Nos. 3 through 13 extend toward the 
rear of t h e  cabin, and pit No. 14 is not used for cargo. 

1.6.1 Weight and Balance 

The captain received a dispatch release for IJnited 28S4i10 (Chicago- 
Cleveland) and United 2885/11 (Cleveland-Detroit-Los Angeles) at Chicago, with no 
maintenance deferred items. The flgh: proceeded without incident to  Detroit, where a 
revised flight plan to Los Angeles w a s  i m e d .  The revised release increased :he fuel load 
fur the  Detroit-los Angeles leg from 54,700 to 56,500 pounds because of anticipated 
additional ca.rgo and i t s  effect on performance. 

Tne airplane was refueled with 931 qallons of J l t -A kerosene, 108 gallons 

fuel load. Consequently, the  fuel  aboard was about 731 pounds more than planned prior t o  
more than requested, which is wit5in refueling standards that are based on total airplane 

taxi. The planned taxi burn was 400 pounds. 

Further, a discrepancy in the loading computations resulted from a 
misunderstanding between t h e  UAL loading supervisoi and the logding transporter 
operator at L?e UAL freight te rmind in Detroit. The superviscr advised the operator to 
get the "igloo" from Unn No. 3 3/  as the last load for tne airplane. The operator 
misisterp7e:ed the  supervisor's instructions. At the time thc instructions were given, the 
operator was transporting an "igloo" for pit No. 3 of the airplane and believed that to  be 

loaded. It contained 3,502 pounds of mail ah ich  was  to have been placed in pit No. 1 
the igloo to which the supervisor was referring. The "igloo" on line No. 3 was never 

(forward-most position in the cabin area). As a result, the m e w  depsrted with an 
erroneous weight and balance. The following computations reflect the difference between 
the planned m d  actual loading: 

Planned Actual 

Operating Empty Kcight 130,978 pounds 130,978 pounds 
Weight Cargo 59,458 " 55,956 " 

Fuel 56,500 '' 57,230 !' 
Ramp Weight 246,>36 'I 244,164 '' 
Taxi Fuel -400 " -400 It 

Takeoff Gross Weight 246,536 243,754 '' 
Center of Gravity 29.8% 32.5% 

- 31 The freight handing area a t  the Detroit Metropolitan Airport has an assembly array of 
rollers divided into "Lnes" on which cargo pallets or "igloos" ce.n be built-up and stxged for 

~ 

efficient loading. 
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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 instance w%s the 
maximum landing weight at Los Angeles, which was 240,000 pounds Accordingly, based 
on a fuel burnoff of 46,700, the maximum allowable takeoff gross weight for United 2885 
was 286,700. The allowable center of gravity l i m i t s  were 16.8 and 34.1 percent NAC. 

The second officer prepared t h e  takeoff data card based on the company 
provided weight and balance data and the current ATIS information. Since the a i r p h e ’ s  
takeoff gross weight was in error, the takeoff data used by ‘&e fiightcrew were 
inaccurate. The data card for Flight 2885 was not recovered, but the follouring is a 
comparison of planned data and the actual takeoff data which w a s  based on the 
postaccident determinatim of weight and center of gravity of the airplane. - 4: 

Planned Actual 

Flaps Isc 15O 
Center of Gravity 29.8% 32.5% 
Stabilizer Setting 1.9 ANIJ 0.2 A N U  
v 5: 120.5 knors 

v- >i 150 149.5 
E&ine Pressure Ratio 1.76 (1.87) 5: 1.76 (1.87) 

17  120 knots 
vq 136 135 

1.7 Meteom&ical Information 

i3ased upon the 0100 and 0400 surface weather mc Js prepared by the National 
Weather Sexice ,  the Detroit are& was under the influence of a deep low-pressure system 
centered over upper 31ichigan at 0100 and over scuthern Canada north of Lake iluron at 
0400. Conditions in the Detroit area were characterized by overcast swatiform clouds 
and moderate southwesterly winds. 

The weather at the time of the accident was as follows: 

Time--0254; type-local; ceilirg-measured 1,SOfl feet overcast; 
visibility-- 10 miles; temperature--38%?; dewpoint--33’ F; wind 
220° 10 knots, altimeter--29.56 inHg; remarks--aircraft mishap. 

The flightcrew had received ATIS message Foxtrot which was broadcast or‘ 
124.55 %Hz, beginning at 2345:49: 

Detroit Metro Information Foxtrot, zero four three seven Zulu 
special weather, ceiling measured two thousand eight hundred 
broke!? eight thousand overcast, visibility one zero, temperature 
four zero, -‘-w point three ihree, winds two three zero at one zero, 
altimeter two niner five seven, ILS approaches to  runways two one 
in use, landing and departing runways two one, advise you have 
Foxtrot  

- Based on information received from Douglas Aircraft Company, May 12, 1983. 

- 6 /  UAL company procedure provides a maximum allowable EPR setting as well as a 
“norma! de-rated’’ thrust setting (based on fuel and mainteaance considerations) either of 
wt.ich the captain may select on each takeoff. 

- 5 /  VI - Critical engine failure speed, vr - rotation speed, VZ -takeoff safety speed. 
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is FAA 
Informa 

The current applicable directive for providing ATIS in selected terminal areas '1 
HandboGk 7210.3F, dated October 1, 1981, Paragraph 1230, Automatic Terminal i 

.tion Service. This directive requires that a new r^,TLS be made upon receipt Of any 
new official weather report regardless of content change acd reported vaiues. The 

the National Weather Service. 
Detroit terminal facility receives hourly local surface weather observations provided by 

1.8 Aids to NaviPation 

Not applicable. 

1.9 Comrnunieatiom 

There were no known commmications difficulties. 

1.10 Aerodrome Wormation 

Detroit Metropolitan Wayne Coucty Airport, elevation 639 feet mean sea level 
(m.s.l.), is located in Romulus, Michlgan, 6 miles southwest of Detroit. The airport is 
certified in accordance with 14  CFR 139, Subpart D. 

?he landing area consists of four runways--3L!2li& 3C/21CI 3R/21L, and 
9/27. Runway 2 2 R  is 10,501 feet long, 200 feet wide, and has a grooved, concrete 
surface. The runway has medium intensity approach lights with runway alignment 
Micator ligh's, hi@? intensity runway edge lights, and centeriine lights. 

'-be Detroit Metropolitan Airport is serviced by a Terminal Radar Approach 
Facility (TRXCON) and a Air Traffic Control (ATC) Tower. The TRXCON is equipped 

indicator tower equipment (BRITE) scopes which allow viewing of radsr information under 
with an airport surveillance radar. The control tower is equipped with two bright radar 

high ambient lighting conditions. The local controller in t h e  tower at the time of United 
2885's takeoff stated that a t  about 0251348, he noted a target on his BRITE scope over the 
runway 21R area, indicati.ng 1,200 feet. The Cleveland Air Route Traffic Control Center 
radar also acquired a target over Detroit runway 21R, indicating 1,100 feet, a i  about 
0251:48. Ihe airport h a s  an operational Low Level Wind Shear Alert System (LLWSAS); 
there were no a!erts issued before or after the accident. 

1.11 Plight Recmders 

The airplane was equipped with a Fairchild model 5424 flight data recorder 
(FDR), Serial No. 6099, and a Sundstrand model V-557 cockpit voice recorder (CVR), 
Serial No. 2641. Ihe FDR and CVR were located in the tail of the airplane and were not 
damaged. Both were removed and taken to the Safety Board's Washington, D.C., 
laboratcry for examination and read out. 

E:amination of the FDR's foil recording medium disclosed that all paramet-: 
and binary traces were being recorded appxently in a normal manner prior to  the time of 
United 2885's takeoff. However, examination of the parameter traces for United 28853 
takeoff indicated that movement of the foil medium bad slowed to a near stop for about 
55-60 seconds beginning approximately 33 seconds after the recorder was turned on. The 
aircraft was on a mametic heading of 305" during this 23seconfl period with changes of 
- +OSo. ?he foil began to move at  normal speed again approximately 15 seconds prior to 
ground impact with no other indications of foil slowdown. The maximum altitude reached 
was measured to be 1,650 feet m.s.1. or 1,010 feet above the takeoff runway elevation. 
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and all were examined for evidence of similar slow down of foil movement with negative 
Eleven previous flights were recorded on this foil prior to the accident flight, 

resul3- 

The recorder, including the foil medium and its magazine, were taken to the 
manufacturer's facilities in Commerce, California, foy further examination on April6, 
1983. A new foil recording medium w a s  installed in the magazine, which was  then 
Connected to an eIectrical power source but was  not connected to any parameter input 
sbce  the examination was concerned only with timing. The recorder began operating 
immediately, and the foil could be seen to advance continuousiy at  the proper speed. The 
recorder was turned upside down for about 1 minute and then upright again for about 1 
minute before the foil magazine was removed. When the recorder was first iwerted, the 
binary traces shifted and approximated the appearance of those on the accident foil. The 
binary trace shift, an unusual occwrence, was 0.001 mch, the same as the shift seen in the 
accident foil traces. During the examinetion, the recorder failed to begin operation twice 
when electrical power was applied. However, in each case, the timing control and foil 
began moving after the timing control was  tapped. 

The FDR readout for United 2885's landing at Detroit indicated that the 
airplane had maintained a constsnt rate of descent f . 0 ~  about 3,000 feet above ground 
level (AGL) to touchdown, that the airplane heading on final approach was 220° to  2144 
and that the final approach speed w a s  about 146 knots. 

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

The CYR transcript showed that the takeoff roll started at  0251:05 and that 
the aiTkne broke ground at  0251:41. The sound of a stickshaker 7/  started a t  0251:41.2. 
There w a s  a second stickshaker sound at  0251:51, and the captainyelled, "Push forward, 
push forward" at  025153 .  

information relative to the performance of the airplane as possible. The sigcals from :he 
A CVR sound spectrum analysis was performed to determine as m w h  

cockpit area microphone (CAM) and radio channels were examined aurelly and 

similar to engine surges were established within the limitntions of the equipment as 
eIectronically. The t imes  of changes in engine RPM, stickshaker occurrences, and sounds 

follows: 

o Engine acceleration began at  0251:05.2. 

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

o Fcllowing the initial appiication of thrust, the engine RPM remainzd 

stickshaker sound at 0252:01.2. A t  this time, the spectrum printout 
essentialiy stable, about 103 percent, N1, until the end of the second 

became indistinct. Sounds similar to engine surges could be heard 
beginning at 0252:06.6 and continuirg for approximately 1 second. 

- 7 /  An aural warning to notify flightcrew that the airplane is approaching stall. 
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0 The stickshaker could be identified during the following intervals: 

a. 0251:41.2 until 0251:42.8 

b. 0251:51.0 until 0252:01.2 

c. 0252~09.2 until 0252:10.4 - It remained off until impact at 
0252A1.4. 

1.12 Wreckatre aud Impnet h f a r ~ ~ t i o r ~  

The center of the impact area was located about 1,200 feet west (right) of the centerline 
The accident site was a freshly plowed farmfield within the airport boundary- 

and about 8,800 feet from the apprcach end of runway 2 1 R  The wreckage pattern was 
roughly fan shaped, between 180-300 feet wide and 350 feet deep, from east to w e s t  
(See appendix D.) Five ground craters, indicating the impact of the airplane5 four engines 
and ncse, were found at the eastern edge of the wreckage site. The impact marks 
indicated that the airplane struck the ground about 70° - 80° ncse down with about 200° 
right roll. Most of the wreckage *.as damaged by grwnd fire. 

'Ihe largest piece of intact structure was a portion of the aft  fuselage with the 
empennage assembly attached. AlI cargo tie down fittings (bear traps) had been sheared 
off in the  forward direction. The rear cabin doors (Ieft and right) were found intact, 
attached, and open. The aft  fuselage pressure bulkhead was intact with no eridence of 
structural or fire damage. 

The right and left main landing gear and the nose gear retract mechanisms 

actuators from both ffle left and right flaps were recovered and were measured and 
were damaged indicating that  the landing gem was down and locked upon impact. Flap 

compared with another DC-8F- The actuator piston rod extensions were consistent with 
1S0 trailing edge flap extension. The leading edge slats were destroyed by impact and 
fire. The flight control tab and geared t r im  tab were in place and intact on the right 
eIevator and damaged on the left elevator. 

'Ihe external surface of the af t  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 Ieft side of the fuselage (forward of the stabilizer) to the center of 
the impression left by the stabilizer's leading edge was 12.5 inches down. The stabilizer 
jackscrews, chains, and sprockets on both the left and right sides were intact, continuous, 
and well lubricated. ?he power control w i t  was  intact with no evidence of hydraulic fluid 
leakage. Measurements were taken on the  jackscrews in accordance with the United 
Airlines DC-8 Maintenance Manual. The exposed threads were measured from.the drive 
nut5 upper stop to the upper enC cf the threads: left jeckscrew -- 8-314 to 9 threads; 
right jackscrew -- 9 threads. These measurements corresponded to 7 1/2 units of n a - u p  
horizontc.1 stabilizer trim. E/ 'Ihe aft fuselage section was rolled over to examine the 

the blue paint on the taiI skid was unmarked. 
Iower fuselage structure and the  t a i l  skid area. The lower fuselage was undamaged and 

The rudder and rudder trim tab were intact and attached to the separated 
section of vertical stabilizer. One spoiler actuator and a portion of another were the on3y 
components of the spoiler wstem that were identified; however, tkte position of the 
spoilers at impact could not be determined. 

a/ Airplane stabilizer t r im is expressed in units as aircraft nose up (ANU) and aircraft 
noSe down (AND). 



-il- 

Several components were removed from the aft  fuselage azid e m p n n a g e  &a 
and were examined and functionfly checked under Safety Board superrision at the United 
Airlines Maintenance Facility in San Francisco, California. Functional checks were made 
on the power control unit which was disassembled for inspection. ?he power control unit 
hydraulic pumpfmotor was connected to  a hydraulic test stand. Hydraulic pressure was 
then increased to  3,000 psi and the following noted: 

. .  

o No external leakage was observed. 

o Nanual operation of the control arms simultaneously forward 
and aft r e d t e d  in rotation of the upper and lower sprockets 
at the proper rate in both the clockwise and counterclockwise 
directions. mere  was no evidence of brake slippage. 

o Operation of the control arms opposite to each other (one 
forward, one aft) resulted in no rotation of the sprockets. 

o Manual operation of the control arms individually in both 
directions resulted in no rotation of the sprockets. 

o internal leakage was checked with the urit pressurized to 
300 psi and was found to be within tolerances. 

o A1I test results were withii specified limits. 

The power control unit w a s  removed from the hydraulic test stend and 
delivered to the UAL electrical shop where electrical power was applied to the motor 
resulting in t2e sprockets being driven smoothly at the proper rate and in both directions. 
Brake operation was normal. 

The power control unit was partially d w e m b l e d  to facilitate examination of 
the sprocket shear rivets and shaft bearing. Ihe six shear rivets, three upper and three 

gearbox input spline resulted in rotation of the driver sprockets. The gearbox 
lower, were intact, and the shaft bearing was  in good condition. Manual rotation of the 

manufacturer's original inspection seal was  attached to the gearbox housing. 

visual damage noted to the drive sprockets, and the measurements taken on site were 
Jackscrew examinations revealed that they were in good condition with no 

verified. 

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

Five of the six wing flap actuators were disassembled and inspected. Impact 
and fire damage precluded functional testing. The elevator position transmitter w- 
found to oe satisfactory. 'Ihe right aieron control unit, the right aileron tab lockout 
cylinder, the right manual reversion unit, and the left aileron control unit were 
functionally checked and performed satisfactorily. me right spoiler actuator was a& 
functionany checked and performed satisfactorily. Fire and heat damage p r e c l u w  
functional testing of the left spoiler actuator. 
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battery maintained 24 volts when subjected to a 5-ampere load. The flight data recorder 
The airplane's battery was tested ar?d all cells read a t  least 1.3 volts, and the 

bracket connectors and wiring were examined visually and a continuity check did not 
reveal any open circuits. 

The four Pratt & Whitney JT3D-3B engines were documented at  the accident 
site and removed to the Eastern Air Lines hangar a t  Detroit Metropolitan Airport for 
further investigation. All engines incurred severe damage, and internal components 
displayed rotational damage indicating that they were operating at impact. The No. 2 
engine was shipped to the United Airlines Maintenance Facility in SRn Francisco for a 
teardown disassembly inspection under Safety Board supervision. The inspection did not 
reveal any preimpact discrepancies. 

1.13 Medical  and Pathological Information 

Ail three flightcrew members sustained fatal injuries as a result of the 
accident. The pathologicel examinations disclosed no abnormal conditions, and the 
toxicological tests were negative for alcohol and drugs. 

1.14 Fire 

The airplane exploded on impact and was subjected to an intense postaccident 
ground fire. 

1.15 SurvivaiASpecDj 

The accident was not survivable because impact forces exceeded h u m a n  
tolerances. 

The Detroit Metropolitm Airport Fire Department responded to a direct crash 
alarm a t  0252. A fireman on duty in the fire statio2 watchtower saw the impact explosion 
and fire and immediately initiated an alarm switch which was audible in the fire station 
eqviipment room and sleeping quarters. 

The first fire truck was en route to the scene within f minute 18 seconds of 
the alarm. %wen pieces of equipment, manned by the total complement of the fire 
station, nine men, responded to the alarm. The vehicles responding were four fire trucks, 
one pumper, one mini-pumper, and an ambulance. The vehicles proceeded down 
runway 2 iR ,  turned onto a gravel road, and diverted into the plowed fieid to go direc?iy to 
the accident site. Three fire trucks became mired in mud and were unable to reach :he 
burnixg airplane. One fire truck, with 4,000 gallons of water and 515 gallons of 
AFFF, 2,' had taken a slightly different route and was able to reach the site. The pumpers 
and the ambulance remained on the gravel access road and did not reach the site. 

Three to four minutes elapsed from the time the fire departmmt was notified 
to the time response personnei arrived on scene. The initial large fire was !mocked down 
and the primary fire of burning fuel w a s  controlled at 0259. There were about 
8,000 gallons of Jet-A fuel on board. Some of the cargo -- paper catalogues -- continued 
to burn in small isolated fires. These small fires did not hamper the firefighters' search 
for survivors. 

- 9/ AFFF-Aqueous film forming foam.  
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departments responded to the accident. Several. mutual aid firemen joined in the 
In addition to the seven airport units, six units and 20 men from mutual aid 

firefighting effort. -About 0405, the on-scene commander was  notified that there was 
Americium 241, a hazardous material, on board the airplane. He pulled all the firemen 
from their 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 
radioactive material and dose rate information became known 20 minutes later, he 
ordered the firefighting and racue  efforts to  resume. Since the accident occurred on the 
airport property, there were no security problems. 

The total amount of firefighting materials expended in extinguishing the fiies 
1NaS: 

650 galions of AFFF, 12,000 gaIlons of water, 300 pounds of dry 
chemical, 60 pounds of metai X, 34 pounds of Halon, end 40 pounds 
of co2. 

L16 Tests and pleseareh 

1.16.1 HUmm Performances 

Twelve United Airlines flight crewmembers who had flown with United 2885's 
crew in the 5-month period prior to the accident were interviewed. These crewmembers 
included three captains, five first officers, and four second officers. 

According to these cre:rmernbers, the captain bad been aI: &ove average, 
skillful pilot who normally made smooth lm,dings using t r im in the flare. He was  
described as beirg comfortable in his position, with a friendly, easy-going manner. One of 
*&e crewmembers interviewed stated that the captein had once suggested a seat swap: and 
another crewmember stated that the captain w a s  generou: in permitting second officers 
to fly the airplane. The crewmembers stated that the cap&:? was a confident person who 
expected active participetion from each crewmember. There were a number of 
observations that the captain had a happy home life. 

???e first officer w a s  described as an everage pilot. According to the 
crewmembers izterviewed, he was not consistent in airplane control, flying 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 w a s  not consistent in resettirg the trim after landing. A few 
of the crewmembers noted that the first officer had been preoccupied with a number of 
outside business interests that accounted for much of his  time. He hsd once volunteered 
to e different captain on B previous f l ight ,  "If you went :he flight engineer to fly, I can 
work the panel." 

Ihe crewmembers interviewed describL4 the second officer as a competent, 
professional, conscientious flight engineer. He was also described as being a quiet, 
conservative, person who seemed satisfied as a second officer. Most of the interviewed 
crewmembers were not aware Of any other flying activities by tbe 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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less than it had in the past, but that they were aware of limited seat swapping in freighter j 
. .  Most of the crewmembers hterviewed stated that seat swapping waS Occurring { 

or ferry flight operations. A reason given for the decrease in seat swapping was that 
second officers no longer received pilot training at United Airlines 

Four of the crewmembers interviewed said that they always deadheaded 
according to the published schedule. Seven said that they generally deadheaded according 
t o  the published schedule, and that when they did deviate from the schedule, it Was on fhe 
Los Angeles-Baltimore trip that has about a 28-how layover. Some crewmembers said 
that they would get a good nights sleep at home and then deadhead later *&an 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 near their base domicile 
and did not commute long distances. 

Most of the crewmembers who responded to questions regarding t r im setting 
believed that at night a penlight was necessary to see the cockpit reading. Three 
crewmembers 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 more units of trim. 

W of the crewmembers who commented 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 factor was the nonuniformity of the cargo flight manifest between 
stations 

1.16.2 - at Detroit 

Based on the airplane's zero fuel weight at Cleveland (165,@1 pounds) and the 
fuel remaining prior to refueling at Detroit (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 ivas 138 kaots Hands-off elevator setting for 138 knots is about 4.0 units 
ANU. 

1.16.3 Simulator Tests 

Simulator testing 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 circumstances which might have 
been involved in the accident flight. A simultaneous attempt by both simulator pilots to 
trim the stabilizer in opposing directions resulted in nonmovement of t h e  stabilizer. 

In the second phase, 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 takeoff and the landings simulated the 
landing at Detroit. The conditions and results of both phases were similar. All  of the 
simulator tests were flown by pilots, and the takeoff and landing simulations of June 10, 
1983, were performed by a DC-8 simblator test pilot and a current DC-8 line pilot. 
Simulator conditions were: 
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Gross weight: 243,400 pcunds - lo/ 
Center of gravity: 32.5 percent MAC 
Winds: ZZO0/l0 knots 
Stabilizer trim: 7.5 units ANU 

Eleven takeoffs were performed with the modified simdator; the last 10 Gf 
the takeoffs were recorded. After three takeoffs ware performed to familiarize the 
cockpit crew with the simulator characteristics, five takeoffs were made with siebilizer 
t r im settings of 7.5 and 10.0 ANU. n r e e  takeoffs were then made coordinating 
CVR-derived timing, transmissions, and aural cockpit signals. On tkse three takeoffs, 
pilot technique was (1) to push the control yoke forward at 80 KIAS :or the elevator 
check, (2) to neutralize the yoke, (3) to exert enough forward pressure to  hold the nose 
down to prevent the airplane from lifting off prematurely, (4) to rotate with positive 
movement of the  yoke af t  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 forw8.rd on t h e  yoke to  prevent the  abnormal nose-higa attitude and t o  
attempt recovery. S tabizer  trim 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 
liftoff, it w a s  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 fdlowing results were compiled from pilot comments, the recorded data 
from rhe simulator tests, the CirR, and Douglas' pzrformance calculations. 

0 Wi?h a stabilizer trim setting of 7.5 AND, the a i r p h e  had an 
uncommanded rotation at approximately 114 knots uniess forward 
control column pressure was applied. 

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

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

o Pitch rate following rotation could be slowed momentariiy in all 
cases when nosedown elevator was applied. 

o With a stabilizer trim setting of 7.5 ANU, the airplane pitched blp 
to stickshaker in approximately 8 seconds after rotation when the 
nose was held on the  ground until V and the airplane was allowed 
to rotate with a zero control column s orce at rotation. Stickshaker 
onset was at approximately 25Oto 30° ANU. 

0 The takeoffs that were performed with positive control column 
input at VR most closely matched United 2885's CVR timing of. 
stickshaker onset. 

10 f Actual gross weight was about 243,764. 'he  difference is not significant and has 
negligible effect on characteristics. 
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o The table below displays the timing of selected events as recorded 
on the CVR and the average times of sirnulato:. runs 7, 8, 11, 12, 
and 13, all of which used the following control inputs: the nose 
wheel was held on the runway until VR, .a n0rma.l elevator Pull 
force. W a s  applied a t  vR while using a stabllzer trim setting of 7.5 
ANU. 

Event CVR 
Elapsed Time (seconds) 

- Simulator (average) 

Sound of power 0 0 
80 knots 20.3 20 
V1 31 -0  28..6 
vR 32.8 32,s  First stickshaker 36.0 37.8 
Second stickshaker 45 -8 41.4 

o The airplane, under the actual takeoff conditions, would not have 
sufficient pitch control authority solely. from elevator input to 
maintain an angle of attack below stickshaker with the stabilizer 
Wim setting of 7.5 units ANU, or with a stabilizer tr im setting of 
plus 4.7 A N U  more than the correct setting- 

o The airplane elevator does have sufficient pitch control authority 
at 7-5 ANU stabilizer t r im  setting to rotate to an attitude a t  which 
8 tail strike will  occur before attaining minimum takeoff speed. 

Landings were made with :he simulator configured to match paremeters of the 

center of gravity -- 28 percent MAC; and winds -- 220' at 10 knots The technique used 
landing at Detroit irnmeiliateiy before the accident: gross weight -- 218, 000 pounds; 

for hdings wes normal -- trim the stabilizer to  produce zero control column force during 
the final approach, but with emphasis on mak'kg a smooth touchdown by using trim in the 
flare. Stabilizer settings on final approach approximated 4.0 -&NU as forecast by Dwglas. 
The final stabilizer trim settlngs as recorded for the lsndings were: 4.9, 6.23, 5.7, 7 3 ,  5.8 
and 7.95. The highest stabilizer trim setting, 7.95, was accomplished when the approach 
and landing was made by a pilc? who w a s  currently flying the DC-8 on the  line and not by 
the simulator test pilot 

1.17.1 Pitch Control and Horizontal Stabi l i zer  Trim 

The United Airlines DC-8 Flight Manuel and the McDonnel! Dougks DC-8 
Flight Study Guide both state: 

Pitch control is provided by elevators hinged to the horizontal stabi&er 
aft spar.. The elevators, which are interconnected to operate in unison, 
are actuated manually by the inboard aerodynamic, control tabs. The 
outboard tabs are gear. driven by relative movement between thc 
elevator and the stabilizer and assist the control tabs in displacing the 
elevator. Initial control column movement displaces the  control tab on 
each elevator. 
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After the cmtrol tabs reach full travel, further movement of the conSol 

(EPI) provides positive hdication of the elevator position. lhe -331 is 
column moves the elevators directly. An elevator position indimtor 

used whiIe making a control check prior to  takeoff to verify elevator 
movement . 
Pitch t r im is accomplished by varying the position of the horizontnl 
stabilizer. The horizontal stabilizer is hinged at its rear spar and its 
position is adjusted by a pair of screwjacks attached to its front spar. 
Rotating nuts on the jecks are driven by roller chains from a central gear 
box which may be powered by either a hydraulic or m electric motor. 
The jacks have nonreversible threads without depencience c?. frktion 
brakes or lwhg  devices. 

Ihe gear box eontains a differential planetary gear train. Both motors 
have brakes spring-loaded KO the ON position. Actuation of either motor 
releases the brakes on that motor with the .brake on the other motor 
remaining locked to provide for the differential gears. 

The hydraulk motor provides the primary power for stabilizer 
adjustment. ?he .?C-8-54F has a 13 horsepower motor and a t r im rate of 
1/2 unit per second. mere is no trim-in-aotion aural warning. 

The hydraulie motor is controlled by t;?o hydraulic slide valves 
interconnectec sueh that both valves must be opened for the motor to 
run. Both valves are spring-loaded to the OFF position. ?he valves are 
conzected by two independent cable systems to two side-byside 
'3uitcase" handles on the cockpit control pedestal. ?he two handles 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 hydrsulic or cable system, the 
other valve closes and prevents stabilizer runaway. 

The hydraulic motor may also be operated by dual switches on the 
control wheels. These switches control a pair of electric servo motors 
through independent electric circuits. The servo motors act on the 
cables connected t o  the "suitcase" handles and these hsndles will move 
when the  wheel t r im switches are used. Both switches must be opsrated 
simultaneously for the system to operate. 

The electric motor is used for autopilot controxed t r im and alternate 
tr im. The t r i m  rate using the electric motor is approximately 1/20 unit 
per second. The electric motor is controlled by two levers on the control 
pedestal. Each lever actuates a switch which is spring-loaded to the 
OFF position. h e  switch controls the motor current while the other 
switch controls the brake current, both acting through independent 
electric circuits. 'Ihus, both levers must be operated in order for the 
motor to run. Again dual controls are used to prevent stabilizer runaway 
due to  a single failure. 
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1.17% company pmcedures 

The G A L  DC-8 Flight Handbook ircludes normal, irregular, and emergency 
procedures as well as bulletins for the operating crews. Ihe following is found in the  
general section of The nornlal procedures: ". . .it is recommended and would be considered 
good judgment if an exterior inspection is accomplished when time permits." 

Xorrnal procedures are indicated by phase of operation fe.g. cockpit 
preparation, before start,* taxi out) and the flight crewmember responsible for 
accomplishing the operation. The Ekterior Inspection - Second Officer section contains 
the following: 

Recommended sequence is to start a t  the left forward fuselage and walk 
around the airplane in a clockwise dkection. During the inspection, 
observe the generai condition of the  airplane, check all surfaces, 
fuselage, empennage, wings, flight controls, windows, antennas, engines 
and cowlings, looking for proper position, damage, fluid 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. 

'%e Preliminary Cockpit Preparation - Second Officer section contains Lk 
foolIowing: "Flaps, Stabilizer, Elevator Position Indicator.. .Cbserve Positions." However, 
such rction is not required at en route stops. The Cockpit Preparation - Captain section 
includcs the following: 

*LONGITUDINAL TRIM 
Simultaneously move LONG 
TRIM handles in opposite 
lirections and hold in ful l  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 switches for proper 
operation. 

ALTERNATE LONGITUDINAL TRiM 

TEST 

TEST 

to NOSE UP and NOSE DOWN 
Move ALT LONG TRIM switchcs 

positions and cbserve proper 
movement of LONG TRIM 
indicator. 

NOTE 

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

*HORIZONTAL STABILIZER TRIM 
*RUDDER TRIM 

SET 
SET 

*AILERON TRIM SET 
[The wterisk indicates those items which must be accomplished even on en route stops, 
with no change of crew.] 
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?he TaKi Out procedures prescribe, in part, that the following checks be 
Performed by the identified crewmember: [. C= captain, F/O= first officer, S/O= second 
officer] 

C, F/O, S/O FLIGHT CONTROLS 

C, F/O YAW DAMPER f-61/71) 

C YAW DAMPER (-61f?l) 
Must be off for DCdF. 

TEST 

ON 

CHECK 

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

’Ihe Before Takeoff Checklist prescribes the following chacenges and responses: 

CHALLENGE (S/O) 

ANTI-SKID 
GUST LOCK 
FLAPS 
CONTROLS 

TRIM 
EPR/Nl BUGS 
V SPEEDS 

RESPONSE ((5, F/O, S/O) 

ARMED 
OFF 

CHECKED, PWR ON, LTS 
OFF 

3 SET 
SET 
SET 

INDICATED, DETENT 

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

Cy F/O THROTTLES 
Smoothly advance throttles and 
mure  that all engines are 
spooling up evenly before 
applying final takeoff thrust. 
On DC-8-61/8F set takeoff EPR 
less 0.03. 

S/O EPR, EGT, N1, N2, FUEL FLOW 

TAKEOFF THRUST 

CHECK 

All indications normal. 

C BRAKES OFF 

S/O GROUND COOLING n N D  BLOWAWAY JET SHUTOFF 
BU’M’ON (-6li8F) IN 

Push button in after takeoff EPR set. 

of takeoff roll. Note that button 
approximately 5 seconds after start 

stays in and light is off. 
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C ,  €10 FINAL THRUST 
Between 40-80 knots, after blowaway 
jet off, set thrust to value shown on 
takeoff data card. 

C, F/O ELEVATOR 
A t  approximateiy 80 knots, pilot flying 
check the elevator by applying positive 
forward control column pressure and note 
the appropriate airplane response. 

C, F/O AIRSPEEDS 
The pilot not flying call cut: VI, Vr, 
and V2 as those speeds are reached. 

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

Pilot flying call for gem up and pilot not 
flying retract gear. 

SET 

CHECK 

CALL OUT 

UP 

The Taxi In standard operating procedures require the first officer to retrim 
the stabilizer to 2 O  ANU. 

1.17.3 riauvdoUs&ter* 

About 0800, the Special Form Americium 241 (Am 241) radioactive materials 
(RAW package was  found. The outer, cardbowd layer of the package was almost 
completely burned, and the inner metal Department of Transportation type A container 
was scorched 3u t  intact. No release of radioactive materials occurred. 

The shipment of Am 241 originated in Tonawanda, New York, and was en route 
to a manufacturing firm in Korea, via Los Angeles, California. Enclosed within the 
innermost plastic jars of the container was a total of 10,000 multilayered and 
electroplated "foils" containing Am 241 and other metals, which were bonded to a metalic 
holder resembling a small  pellet. Zach of these pellets w a s  to  become a component of a 
smoke detector. The Special Form Certificate filed with the Department of 
Transportation describes the source and attests to the nondispersible nature of the A m  
241 while in this composition -- under extreme conditions of heat, stress, or other 
ambient factors, the foils will not decompose into smaller particles subject to inhalation, 
ingestion, or surface contamination. 

The outer container of this  shipment was subject to 'Lhe requirements of 
49 CFR 178.205 for type 12B fiberboard boxes There was no retrievable section of this 
container with which to verify compliance. The packaging of the RAM shipment was 
determined by the quantity of Am 241 as measured in curies The maximum amount of 
A m  241 which may be transported in a type A package is 20 curies, according to 49 CFR 
173.389. This package contained 0.015 curies, less than l / l , O O O  of the allowable quantity. 

The Transport Index (TI) for this shipment was 0.2.  ' The TI is determined by 
measuring the radiation dose rate (in millirems per hour) at a distance of 3 feet from the 
external surface of the package. The maximum allowable TI for the air transport of a 
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Class II radioactive shipment is 1.0 millirem per hour, or 500 percent of this package. '&e 
labels, placards, and shipping documents accompanying this package were in compliance 
with current regulations. 

1.11.3.1 Baeardous Mate2iazs Notificntim 

About 45 minutes after the accident, an airport operations employee went to 

overheard other UAL employees discussing the RAM shipment aboard United 2885 and 
the UAL cargo building to transport a UAL freight Tupervisor to the crash site. He 

notified the CFR station by radio about 0405 to alert the emergency response commander. 
Firefighting and rescue operathis were suspended until 0425, when the onscene 
personnel were advised of the type of RAM and the dose rate. 

crash from information on waybills and dangerous goods documents. They contacted 
UAL freight personnel were aware of the RA41 cargo within minutes of the 

UAL's Systems Operation Control Department (OPBDB) in Chicago and were advised that 
OPBOB would notify authorities concerning the RAM package. Discussions among UAL's 
senior management resulted in a call to the regional office of the US. Department of 
%erg+ (USDOE) to notify thea of the RAM cargo. '&is occurred at approximately 0450, 
or 2 hours after the accident. 

'Ihe USDOE notified &\e Michigan State Police (MSP) which is the state agency 
designated to receive radiological incident reports during non-duty hours. By prior 
arrangement, MSP notified the Radiolegical Health Services Division, Michigan 
Department of PUbIic Health. Two health physicists, equipped with radiation monitoring 
devices, were dispatched to the scene and arrived about 0620. 

UAL's notification flow-chart for a Hazardous Materials Incident (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 emergency groups and then notify corporate officials. The phone numbers 
of h a i  emergency officials and 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 Airport is certified and inspected by the 
Federal Aviation 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 Erne-ency Pkm requirements that the certificate holZer prepare instructions for the 
response to a radiological incident, show that principal tenants of the airport have 
participated in the development of the  plan, and tha t  all agencies specified in the plan can 
be notified during an accident (139.55(e)). However, a simulated drill of the emergency 
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 is required to notify the Airport 
CperatIons office, the Airport Fire Chief, and Airpo. t Security of an in-flight radiological 
emergency on any aircraft landing a t  the airport. m e  Airport Operations Officer is 
required to notify the Radioloqical Officer who, in this case, was the Airport Fire Chief; 
the airline (carrier) or tenant is also required to notify the Airport Police office of a RAM 
incident and of the type, amount, and Iwation of the material. 
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49 CFR 175 contains regulations specifying the actions to be taken by air 
carriers in the event of a releese, or suspected release of radioactive materiats. Chapter 
45-11 of GAL'S Operations Manual establishes employee procedures for handling hazardous 
materials and, aIoq with 49 CFR 175, is available at all UAL Air Freight facilities. The 
manu& provides specific guidance and notification procedures in the event of damage, 
spills, or aircraft accidents involving hazardous materia's These procedures require the 
Air Freight facility to maintah a current list of local emergency responders, to provide 
the notification sequence ta emergency response and corporate officials, to list special 
instructions in the event of a radiologicel incident, and to name other agencies which 
must be contacted under various circumstances 

49 CFR 175.45 and 175.700, state the conditions wher. the carrier must notify the nearest 
Federal reporting and notification requirements for an air carrier, contained in 

FAA Civil Aviation Security Official "at the earliest practicable moment" 
Circumstances include: "Fire, breakage, or spillage, or radioactive contarnination 
involving shipment of radioactive materials," or "A situation exists of such a nature that, 
in the judgment Gf the carrier, it should be reported to the Department even though it 
does not 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 the incident to the 
ZAA, i t  is exempt from notifying the National Response Center (NRC), and the carrier's 
only telephonic responsibility is to the  FAA. 

1.18 New investbtive 'Fechniques 

None. 

2. ANALYSIS 

2.1 General 

The airplane was  certificated, equipped, and maintained in accordance with 
Federal regulations and approved procedures. There was no evidence of preaccident 
faiiure or malfunction of the airplane structures, systems, or powerplants. The flightcrew 
was pwperly certificated and qualified for this scheduled domestic cargo flight a t  their 
assigned positions. They held current medical certificates Weather was not a factor in 
this  accident. The hazardous materials shipment aboard the airplane me t  current 
packaging rcquirements, was not breached, and there was no spillage of radioactive 
materials. The FDR did not function on the accident flight and useful data were not 
recorded. The Safety Board reaffirms Safety Recommendations A-82-64 through -67, 
issued July 13, 1982, tha t  would require installation of suitable digital flight recorder 
systems on air carrier aircraft. 

2.2 Buman Performance 

Based on information obtained during interviews with 12 United Airlines flight 
crewmembers, who were familiar with tne crew of United 2885, the  Safety Board 
attempted to determine why the first officer and second officer switched seats. 

natured pilot, comfortable and at ease in the airplane apd "generous" in allowing second 
The crewmembers interviewed described the captain as a confident, good 

officers to fly. Accorcng 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 captah might. ',have ' " ' . 

inadvertently influenced the second officer's decision t o  fly even though he might 'not. '' : . ' 

have had a great desire to  fly. Additionally, the first  officer.. might have suggested i t h e .  : 
seat switch since one of the crewmembers interviewed reported that the first offiicer had . ' .  . ,: 

offered to switch seats on a previous flight and to work the panel if the captain wanted 
the second officer to  fly. 

. .  

. .  

Although the second officer had attempted to qualify as a first officerj.none 
of the crewmembers interviewed had ever he& the second officer express a desire to fly. 

YOU guys trading?" and the first officer replied, "Do it." ?he captain then repeated, "Are 
It appehrs thrct the second officer was surprised when on taxi out the captain said, "&e 

you guys "Jading?" and the first officer said, 'lReady - you ready." The second officer 
replied, "go for it." Tne f i rs t  officer then said, "ready to tratie" to which the second 
officer replied, %h w e k  going to trade now?" After the swap occurred and the takeoff 
roll was started, the second officer was stiil concerned about the last second officer 
checklist item hnsponde r  on) and called for i t  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 f i t  officer and 
second officer switched seats with the approval of the captain- 

Apart. from the violation of both FAA and UAL regulations, the more 
significant aspect of the seat swapping is that neither crewmember was  cjualifiee 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 crewmembers indicating possible 
tentativeness or uncertainty on the part of the  first officer and the second officer. In this regard, the most critical mismatch of duties versus qualifications existed in the second 
officer occupying a pilot position, rather than the first officer acti!!g as a i%ght engineer. 

?he 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 simuIator' hours, : 
special scan training, and several "special check" flights, h e  continued to receive 
comments indicating overcontrol, poor command judgment, and an inability to monitor .' 
several factors at once. ?he 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. 

approach involved a tight turn with a high sink rate. Even when the %nstabilized 
The instrument approach had Z-dot deviations in localizer and glide slope, and the visual 

approach" was called out on the 1% the second officer did not initiate a go-around, a s '  

prescribed in company procedures. On May 14, 1981, the second officer agreed in writing 

was the culmination of approximately 3 1/2 years of efforts to  upgrade to a f i t  officer. 
to  revert to second officer status and complete his airline career in that capacity. lhis 

'Ihe 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 

of a s s e s s i n g  the gravity of the rapidly deteriorating flight conditions on takeoff and might 
with the situation he faced during the.accident takeoff. He might not have been capable 

not have been capable of initiating corrective action for the unwanted and unexpected 
trim. lhjs takeoff was  at night and, with the reduced visual cues, required skills such B S ,  

rapid sc8n and division of attention -- skills at which the second officer w a s  considered to 
be deficient. There is no evidence to suggest that the captain was aware of the serious 
deficiency in the 'second officer's flying ski&, especially in l i ih t  of his performance as R 
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second officer. Had the captain been aware of the second officer's limited Skills, he 
probably would have either not allowed the swap or would have closely supervised the 
takeoff and the cockpit procedures axd configuration. 

The seat swappkg might have been suggested by either the first officer or the 
captail 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 nat adhere to 
established crew rest procedures and that they night have been fatigued. 

?he Safety Board is concerned about the flightcrew's disregard of federal and 
conpaqy rules and regulations. The Board does not believe, nor do the interviews with 
United Airlines flightcrew members indicate, that seat swapping is a prevalent practice 

procedures and with knowledge of the involved crewmembers' flying capabiMies. The 
on that airline. A senior captain should allow seat swapping only as outlined in company 

flightcrew members did not perform their checklist responsibilities in a professional 
manner. ArJherlnce to crew rest requirements is a matter of personal discipline. This 
accident clearly mistrates the importance of compliance with established rules, 
regulations, and checklists. The Safety Board believes that compliance with written 
directives in today's sophiscated transportation system is mandatory and basic to safe, 
efficient operations. 

2.3 Airplaneconf%mation 

The most critical element of the accident sequence was the excessive noseup 

jackscrew positions and stabilizer leading edge witness marks  on the af t  fuselage skn 
horizontal stabilizer position. Physical evidence in the form of postimpact, stabilizer 

clearly showed that *Ache stabilizer t r im was set at 7.5 units ANU at impact. 

Ground impact and the ensuing postcrash f i e  destroyed the wings and forward 
fuselage structure which precluded establishing continuity in all channek of the 
mechanical flight control systems between the cockpit and the flight control surfaces. 

controls for the pitch, roll, and yaw channels did not reveal any malfunctions or 
Functional testing of the hydraulic and mechanical actuator components of the flight 

abnormalities. The Safety Board considered various failure modes that might have 
resulted in the misset trim. 

One f a 3 x e  mode considere3 was  a dual failure in the hydraulic or electrical 
stabilizer t r im system forward of the  power control unit which resulted in a "runaway" 
tr im in the airplane noseup direction. The power control unit hydraulic pump/motor 
drives the stabilizer trim a: 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 elapsed #at a 
runaway stabilizer trim would have been driven full travel (10 units) during the accident 
flight rather than only 7.5 units. The probability of a dual failure having occurred and the 
runaway conditinn having gone unnoticed in the cockpit is considered extremely remote 
since the suitcase handles are located adjacent to the captain's right leg. Servi-e history 
of the DC-8 airplane does not indicate any problem with runaway stabilizer t.; :rn. %e 
electrical portion of the stabilizer t r im drives the unit at a much slower rate (1 7 to 1/20 
.snits per secczd). Using the above time interval, a Failure of the electric trim %auld hsve 
resulted in a ietting of about 4.5 units at impact. ?he Safety W d ,  therefore, believes 
that a dual failure did not occur on this accident flight. 
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?he 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 
flightcrew during performance of the preflight and takeoff checklists. Ihe power control 
unit, jackscrews, chains, and sprwkets were continuous and in good condition prior t o  
removal from the airplane 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 excessive shaft bearing wear. ?he operation Of the 
power control unit and condition of the jackscrews, sprockets, and chains discounts the 
possibility of this type failure. 

Another possible failure considered wis a mechanical failure in the stabilizer 
position indicator on the cockpit pedestal which resulted in a faIse reading of stabilizer 
trim t-r, the flightcrew. Since the suitcase handles move full travel when the trim switch 
is activated, the flightcrew's attention would normally be directed to the position 
indicator which is located next to the suitcase handles. If the flightcrew followed 
procedures, the stabilizer t r im would have been set after landing and then the f i i  
setting made before takeoff. Any discrepancy would have been noted then. Ihe Safety 
Board, therefore, discounts this type failure. 

Ihe Safety Board considered the possibility of tho first officer or the second 
officer inadvertently hav'%g engaged the autopilot when they switched seats. Autopiiot 
stabilizer t r im power is powered by the electric motor that t r ims randomly at a rate of 
1/20th unit per second. Since the autopilot switch is 8 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 inadvertently 
moved through two distinct motions. ?he Safety Board believes it is highly improbable 
that this hsyened, 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 pedestsl. On the 
other hand, if the first officer ha.d inadvertently engaged the autopilot switch when he 
bmrded the airplane before 0230, the electric motor would have run for 21 minutes (1260 
seconds) and the t r im would have been driven to the limits. However, the flightcrew 
should h&ve noted an engaged autopilot when they performed the before-takeoff flight 
contrcl check at 0248+. Finally, the seat swap between the first and second officer xas 
made at about 0249:16 and liftoff was about 0251:38, or 42 seconds later. ?he trim rate 
would have moved the stabilizer about 7 units, to about S.9 units ANU. '&e electric trim 
ntotor was checked and did operate at the proper rate. Consequently, the Safety Board 
does not believe that the autopilot was inadvertently engaged by the T i t  officer or the 
second officer during the seat swap. 

Another possibility considered that could account for the misset trim was that 
the flightcrew neglected to reset the stabilizer trim after the  landing at Detroit and the 
subsequent takeoff was attempted with the stabilizer t r im at the final landing flare 
positi3n. Both the captain and the first officer, who made the landing, were known to 
continue trimming noseup stabilizer 8s a means o l  smoothly flaring the airplane &ring the 

the landing, and additional units ANU could have provided flare. Simulator flight testing 
landing. About 4.0 units ANU would have neutralized the aerodynamic control force for 

indicates that a final stabilizer trim setting of 7.5 units ANU is feasible and in fact was 
achieved when B line X - 8  pilot made the landings uskg this technique. However, the 
presence of hndirng trim &fore ttlkeoff presupposes the following missed opportunities for 
correction: (1) the prescrtbed first officer's stsndard operating procedure to retrim after 
landing to 2 mib ANU; (2) the seco3d officer's walkaround md preliminary .?@&pit 
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preparation (not required on en route stop); (3) the captain's cockpit preparation; (4) the 
captain/fmt officer's setting of trim after start; (5) the captain's recheck setting versus 

checklist. 
final weight on taxi out; and (6) the first officer's check of trim on before-takeoff 

The fiist 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 fiist officer and second officer's exchanging positions, was 
not a normal procedure and could have contributed t o  the oversight. Other crew factors 
such as fatigue and lack of flight qualifications for *he positions occupied on takeoff could 
also have contributed to the oversight. Ihe Safety Board concludes that the flightcrew 
inadvertently overlooked setting the stabilizer trim at takeoff and that the 7.5 units ANU 

preparing for takeoff. 
t r im setting used in the previous landing was not removed after landing 02 detected while 

Contributing somewhat to the noseup tendency of the airplane was  the further 
eft  center of gravity resulting from the inadvertent omission of the cargo ?gIm" 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 af t  ana 
cksnged the recommended stabilizer setting from 1.9 ANU to 0.2 ANU. While the 
omitted "igloo" was not causal to the. accident, since the airplane would have been easily 
controlled with a proper t r im setting, it did contribute to the noseup tendency of the 
airplane. 

2A Airplane Performam?e 

Aqeleration, rotation, and liftoff.--Engine acceleration started at 0251:12.6, 
ar.d the engines stabilized in 7 seconds at a setting equal to 1.81 EPR, which was  -05 EPR 
higher than planned. Airplane acceleration was  normal and the  80-knot check was made 
at the  eeected acceleration point. When the  second officer pushed the control column 
ful! forward for the 80-knot check, he did not voice any concern over the handling 
characteristics of the airplane. Of course, with his limited flying skills and knowledge, 
the second officer might not have recognized any deviations or discrepancies. 

The airplane was overrotated at liftoff. Witnesses' statements and the 
flightcrew's remarks on the CVR clearly indicated an unusually nose-high .attitude at 
liftoff. mis was  due to the misset stabilizer trim and abetted by the aft center of 
gravity. Apparently, none of the crewmembers immediately recognized the precarious- 
ness of the situation, 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 liftoff when nosedown elevator forces were applied, the .rate of 
rotation slowed, giving the impression that it would be possible to arrest the rotation 
solely with forward control input. Recovery of the airplane at rotation was  possible if 
immediate nosedown t r im was  applied along with full forward elevator input. However, 
once the airplane left the ground and started to acceIerate, recovery was  improbable. 

Initial climb and attempted recovery.--The cwts in  expressed apprehension 
approximately 10 seconds after rotation, but only 3 seconds before stickshaker activation. 
His delayed reaction time might have been a result of hi not recognizing the hazardous 
situation or of his expectation that the seed officer would correct the airplane's 
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attitude. It could not be established if comments recorded by the CVR concerning trim 
were intended as commands t3 initiate an action or merely announcements remfmchg 
action already in progress. 'Ihe simulator flights revealed that after liftoff, the airsPed 
increased until the nose reached about 15O ANU, the airspeed would stop increasing and 
then rapidly decreese as a 30° to 40° noseup attitude was reached. The airplane. then 
entered a stall, and recovery was not possible. Ihe FDR, the tower BRITE scope, awl the 
Air Roate Traffic Control Radar indicated the maximum height achieved was  about 
1,000 feet above ground level. 

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

?he inability of the captain to  recover the airplane at any time 'might have 
been complicated by some action of the second officer, such as freezing on the control 
column, holding noseup ?xim, or both. If the second officer's t r im commmd was opposite 
the captain's input, there would have been no movement of the stabilizer. 

2 5  

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 receipt of the new surface weather reports as required by 
FAA Handbook 7210.3F, dated October 1, 1981. 

Because the meteorological conditions existing at Detroit at *he time of the 
accident were not representative of the type of meteorological conditions which 
reasonably can be categorized as hazardous to flight, the faiIure of tower personnel to 
update the ATIS is not considered to be an accident causal or contributing factor. 
However, the failure of air traffic control personnel to comply with existing directives t o  
update the ATIS constitutes an operational deficiency. This deficiency could present a 
significant hazard to the safety of terminal flight operations if conditlons such as 
convective 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 
Safety Board's position which advocates that pilots always be provided with timely 
information m' which to base their operational decisions. 

26 &zmdous bfaterials Notification 

effeet at the time of the accident that outlined hazardous materials airport notification 
At least five federal, company, or local regelations or agreements were in 

o-ocedures. None were followed, and it w a s  only happenstance that the airport operations 
employee wgerheard a discussion concerning the RAM shipment and notified the onscene 
commander. Airport operators are required by the FAA to insure coordination among 
participants in airport emergency plans. However, there is no requirement to periodically 
exercise the plans, at any level. me Safety Board believes that some form of periodic 
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exercise of airport emergency P ~ I S  should be required. A major Safety Board study on 
air@ort safety, includhg emergency plan exercises, is in the final stages of preparation. 
The Safety Board will use th: information developed in this study as well as the 
circumstances of this accident to make recommendations regarding the need for a 
requirement for emergency plan exercises and their form and scope. 

Air carriers have an exemption from a requirement to immediately notify the 
National Response Center (NRC) in the event of a RAX release or threat of release. The 
exemption applies when the air carrier notifies an FAA security officer. The Safetqr 
Board believes that NRC notification procedures of carriers of RAM materials should be 
uniform in all modes of transportation and %at this exemption is not appropriate. 

3. CONCLUSIONS 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

The airplane w a s  certificated, equipped, and maintained in accordance 
with Federal regulations and approved procedures. 

There was no evidence of pzeaccident failure or malfunction of the 
airplane powerplants, systems, or structures 

The flightcrew was properly certificated and medically qualified for the 
flight at their assigned positions 

The flight data recorder did nat function nnd information tnat would 
have been useful to the investigation was not recorded. 

deather was not a factor in this accident. 

The hazardous materials shipment eboerd the airplaiie me t  current 
packaging requirements, the zontainer was not breached, and there was 
no spillage of radioactive materials. 

The horizontal stabilizer tr im w s  at 7.3 units ANU at impact. 

Functional testing of the selected hydraulic and meckanical components 
of the flight control system which survived the accident did not reveal 
any discrepancies The power control unit, sprockets, chains, and 
jackscrew assemblies of the horizontsl stabilizer trim system. were in 
g m d  emdition, the tr im system was continuous, and operatee normally 
when tested. 

The three landing gear were down and locked at impw.et The trailing 
edge flap setting we' 15Owith no assymetry. 

The first officer and second officer swapped duty stations about 65 
seconds before takeoff with the approval cf the captain 

The airplane w a s  loaded with a more aft center of gravity than indicated 
in the dispatch papers 
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12. The captain and first officer did not have the prescribed crew rest.prior 
to the trip sequence and might have been fatigued. 

. .  

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

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

15. The fiihtcrew inadvertently overlooked setting the stabilizer trim for 
takeoff, and the setting of 7.5 units ANU w a s  the previous landing trim 
setting. 

16. Had any one of six distinct procedural requirements involving all L9ree 
crewmembers been followed, the stabilizer landing trim should have been 
set within accep%ble l imi ts  at takeoff. 

17. After fAeoff, the captain and the second officer were unable to arrest 
the pitckup and eontrol the rirplane. 

18. The airplane climbed to  about 1,009 feet above ground IeveL 

19. The engines surged &!ring the climb causing visible flames to emit from 
the engines 

20. Detroit Metropolitan Airport tower persGanel did not update the 
Automatic Terminal Information Service information i? accordance kith 
current Federal Aviation Administration directives. This fa!iure was not 
caussl to the accident. 

21. A t  least five federal, company, or loeel regulations or agreements 
outlining hazardous materials notificetion procedures were in effect at 
the t ime of the accident. None were followed. 

22. Airport perations ere required to insare participant coordination a 
airport smwgenty plans, but there is no requirem.ect to periodically 
zxexise the plans. 

23. Air carriers have an exemption fro= the requirement to netify the 
National Response Center in the event of a radioacthre material or 
hazardous materiak incident carriers in other modes do not have an 
exemption. 

3-2 lprobabkcause 

The Natiomi Transportation Safety Board aeterrnines that the p m a b l e  cause 
of the accidait was the flightcrew's failure Eo follow prceedural checklist requirements 
and to detect and correct B mist-immed stabilizer before the airplane became 
uncontrollable. Contributitg to the accident W8.s the captain's allowing the second 
officer, who was r d  q d f i &  to act 3s a pilot, .YO occupy the seat of the first officer and 
to emduct the takeoff. 
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4. APPENDICES 

APPENDIX A 

INVESTIGATION AND HEARING 

1. Investigation 

The National Transportation Safety Board was notified of the accident about 
0315 on January 11, 1983, and immediately dispatched an investigative team to the scene 
from i t s  Washington, D.C., headquarters. The team arrived in Detroit about 0930. 
Investigative groups were formed for operations, weather, air traffic control witnesses, 
human factors, structures, systems, powerplants, maintenance Zecords, flight data 
recorder, cockpit voice recorder, hazardous materials, and airplane performance. 

Parties to the investigation were the Federal Aviation Administration, United 
Airlines, Inc., McDonneE Douglas Corpration, United Technologies Corporation, the Air 
Line Pilots Association, and the International Asxxlietion of Machinists and Aerospace 
Workers 

2. - Public Hearing 

A public hearing was not held, and depositiom were not taken 

. . .. . . :  
. .  

. .  
. .  

. .  
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APPENDIX B 

P ~ N N E L I N p o B M A m ~  

Captain William S. Todd 

Captain Todd, age 55, was born March 22, 1927, and was employed by United 
Airlines on April 4, 1955. fie held airline transport pilot certificate No. 1246927 for 
airplane multiengine land, with r a t i i  in the CV-240, CV-340, CV-440, B-701, B-720, 
B-727, and DC-8, and commercial privileges for airplane single-engine land. He had 
about 16,102 total flying haus,  2,711 of which were in the DC-8. % Xast proficiency 
check was completed September 13, 1982. His FAA f i t  class medical certificate was 
kssued Jury 28, 1982, with the limitation that &'re holder shall wear  correcting lenses for 
near vision. He also heId flight e.agineer certificate No. 1313573 for the DC-6 which was 
issued July 6,1955. 

Captain Todd flew the DC-8 as a fmt officer from August 1964 to JmU8ry 
1968. Ee flew as captain on Boeig 727 and 720 airplanes from 1968 to 1931. Following 
routine upgrade training for the 135-8, he failed the initial oral portion of 'tis examination 
on October 28, 1981. He was given 6 hours of additional training on all aircraft systems 
includw hydraulics and pneumatic warning systems, and firefighting, and he subsequently 
passed t h e  oral and fIight examinations. he received a DC-8 rating on November 1, 1981, 
and has flown the airplane continuously since. 

Captain Todd w a s  on vacation from December 18, 1982, until January 4,1983. 
€&! flew a trip sequence on January 5 and 6 which included 5:29 flying hours. At the time 
of the accident, he had bzen on dut:y about 4 hours 50 minutes and had flown 1 hour 
31 minutes. 

Frst Offi-er James C .  Day 

First Qfficer Day, age 51, WBS born January 31, 1931, and was employed by 
Unit& Airlines on March 21, 1966. He held airline transport pilot certificate No. 1656056 
f x  airplane multienghe h d ,  with a Lzar Jet rating, and commercial privileges for 
airplane multiengine land limited tr, centerline thrust. He had about 9,360 total flying 
~ Q U I S ,  6,493 of which were io the DC-8. His last proficiency check w a s  completed on 
January 11, 1982, and he received proficiency training June 15, 1982. His FAA first class 
medical certifica'e w a s  &cued hnuary 27, 1982, with the limitation that the holder shall 
wear correcting lenses for ne&- vision. He alsc, held flight engineer certificate 
No. 1698473 with a turbojet powef rating, and a fl&l?t. instructor certificate which was 
issued in ?.966, but >ad since expimG. 

First Officer Dt;y flew as seco.ld offler in the E727 from July 1966 until 
November 1968, wherl he was upgraded to first officer in the B-727. In April 1971, he 
shifted to second Qfficer in t3e DC-8, &Id was upgradec! to first officer in January 197?. 
He entered trainkg for an airline transport pilot CertiCicate and a type rating in the 
h r j e t  in June IS?'?. After accumulating 15 flying bo1 rs in the airplane, he failed the 
initial flight check, but he successfully comple2erj tb.: reexamiaation flight chefk on 
June 17, 1977. 

First OfCcer Day was not on duty ir Janua.-y until the trip sequence on the 5 t h  
and 6d1. during whkh he accumulate3 5:24 f lyng haurs. At  the time of the a.ccident, the 
first officer's dutv hours were the same as the capta!n's. 
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Second Officer Robert E. Lee 

Second Officer Lee, age 50, was born on June 24, 1932, and =as employed by 
United &lines on December 23, 1967. He held commercial pilot certificate No. 1590538 
with ratings for airplane single and muftiengine land instrument, and 
rotorcraft-helicopter. He also held flight engineer certificate No. 1807177 with a 
turbojet rsting. He had about 8,827 total flying hours, 4,468 of which were in the DC-8. 
His  last proficiency check w a s  completed on May 24, 1982. His FAA f is t  class medical 
certificate was issued on June 18, 1982, with RO limitations. 

Second Officer Lee sewed as second officer on B-727, 5-720, and DC-8 
aircraft through June 1979, when he entered training to upgrade to EC-8 first officer. 
“kaining w a s  terminated on August 8, 1979, an6 he reverted to DC-8 second officer. 
Second Officer Lee successfully completed B-737 first officer traiqing in May, 1960, 
however he w a s  removed from line flying after failing an en route check on April 29, 
1981. He agreed to forego bidding on pilot vacancies on Enit& Airlines and 1.3 remain in 
Second officer status. He hac? performed as e DC-8 second officer since May I?, i98:. 



APPENDix c 
AXRCRAFl' INFORMATiON 

The McDonnell Douglas DC-854F was purchased by United A i r k e s  on 
November 7, 1968, fi-om McDonnell Jhuglas and has been operate? continuously by United 
Airlines since that date. As of Januarg 11,1983, at depapture from Detroit 36etro Airport 
in Mic- the aircraft total time was 31,902 hours 

Examination of the records includ&. review of applicable Airworthiness 
Direczives, McDonnell Douglas Service Bulletins, aircraft and engine permanent records, 
engine life hmit parts status aircraft maintenance checks, inspections, overhaul, a 
200-hour review of current aircraft maintenance records as per the Aircraft Maintenance 
Information Systems (AME), work deferment  records and nonroutine maintenme records. 
The review of the airplane's flight logs and maintenance :mor& showed that aI.3 
applicable Airworthiness Directives had been complied with, and that all chedcs and 
inspections were completed within their specified time limits The mora review showed 
that the airplane had been maintained in accordance with ccmpany procedures and FAA 
rules and regulatiors and disclosed no discrepancies that could have affected adversely 
the performance of the airplane or any of its components 

The airplane was  powered by Pratt and Whitney JT3D3B engines rated at 
18,000 Ibs of thrust at 84T. 

Statistical Data 

Aircraft 

Date of Certification Ncvember 7,1968 
Fuselage Number 406 
Serial Number 46010 
Registration Number N8053U 
Airframe Total Time 31,902 hours 
Time Since Over%aul 1.0,329 hours 
Aircraft Cycles 13,474 

Exines 

Ew. #1 Eng. 612 Eng. 83 Erg. 114 

Serial number 645305 645554 645541 642297 
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 (hcurs) 36,532 32,810 42,809 36,858 
Total cycles 13,896 13,298 17,180 13,662 

Flight Controls 

Flight controls were overhauled and maintained at different t i m e s  during the 
life of the aircraft in accordance with United Airlines' approved maintenance programs. 
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During the Iast "C" chedc (December 21, 19811, both ailerons and empeanage 
flight controls were inspectea. The aileron reversion mechanisms were replaced on both 
wirgs, but no components were replaced in the empennage. Cockpit elevatar control 
columns, left r@t, were checked per AD Note 73-14. 
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TRANSCRIPT OF A WNEXW\ND Y-557 COCKPIT VGICE RECORDER W I V E D  
FROM THE UNITED AIRLINES DC-8 HHICH LIAS INYOLVED IN AN ACCIEEhT 

AT DETRQIT, HICHIW, 0~ JiWL'LQ.9y i l ,  1983 

-- LEGEND 

Cockpit area microphone voice or sound source 

Radio transmission from accident aircraft 

Voice ident i f ied as Captain 

Voice iden t i f i ed  as F i r s t  Officer 

Voice identified as F l i g h t  Engineer 

Voice unidentified 

Crewman on ground (Intercom) 

Clearance Delivery 

Detroit Ground 

Detroit Tower 

Other aircraft 

Unintelligible word 

Nonpertinent word 

Questianble text 

Editorial  insertion 

Pause 

A l l  t.imes expressed i n  eastern s tandard  time. 



- INTRA-COCKPIJ 

T1FI.E 8 -- SOURCE CONTENT - 
AIR-GROUND CO"UNICATi>Xi  

TIME 8 
SOURCE . _ I  CONTENT 

CI. 

0231 : 26 
M 

ROO-2 United twenty e igh t  e ighty  f i v e  heavy t o  
Los Angeles w i t h  Foxt ro t  

0231 : 35 
CD United, ah, twenty e ighty  e l gh t  f i v e  heavy, 

Metro Clearance Del ivery cleared t o  Los 
Angeles v i a  D e t r o i t  Metro four ,  departure 
as f i l e d ,  squawk four one two f i v e ,  depar- 
ture  frequency one two four  decinial zero 
f i v e  

0231 : 50 
ROO-2 As f i l e d ,  D e t r o i t  Metro four f ou r t y  one I w 

Q, 
I twenty f i v e  and one twenty fou r  oh f i ve  

0231 : 58 
co United twenty e i gh t  e ighty f i ve  heavy 

readback correct,  yood n igh t  

0232:OO 
ROO- 2. .Good n igh t  

I 0241 :49 
CAM-? * *  

I 0241 : 50 
I 

CAM- 2 Wa've got a manifest? 

I 
I 0241 : 53 

~ CAM- 3 (Yeah 1 
~ 

. .  

.. 
. . .  

CAM-2 Windshield heat 
. .  . . .  

. .  . .  . .  
. .  

. .  

CAM- 1 On . .  . .  
. .  

. . . .  
. .  

. . .  I . . . . . . . . . . . .  . . . . . . . . . . . . . .  . . . . . .  . . . .  . . . .  ..:, , . . ,  . . .  . . . . .  . . . . . .  , 
:. . 

. .  
. .  

. .  . . . . . . . . . . . . .  . . . . . . . . . . .  ..(., .,: .~..* L.' :i".. ,;., 

. .  

. . .  . . .  
, : . .  

.: . . .  
.i . .  

i . . 



TIME 4 -,-. SOURCE 

CAH- 2 

CAH- 1 

0241 : 56 
CAM-2 

CAH- 1 

cfl:i-2 

0241 : 59 
CAM- 3 

0242 : 01 
CAM-2 

CAM- 3 

CAH-1 

0242 : 05 
CAM-? 

CM- 3 

0242: 16 
CAM- 1 

0242: 18 
CAM- 1 

C A M 4  

0242 : 23 
CN-2 

CONTENT 

Cabin signs 

They' r e  on 

TIMk & 
SOURCE - 

Parking brake 

Set 

Wdraul ics  

Check 
Q 
I 

'f * PUWS 

On 

* *  

Yeah 

No b i g  deal 

What i s  i t  .. J I ~  need to  know? 

What 15 ic you need to  know? 

O h I * * *  
m 

Wdraul ic  pumps selector 



TIHE 6 
SOURCE 

CAM- 1 

CAM-2 

0242: 24 
CAM-2 

CAM- 3 

CAM- 1 

INTRA-COCKPII 

CONTENT 

Pu~nps are  on, hut,? 

01 1 quani ty 

0242: 33 
CAM-? 

CAM- 1 

Fuel 

Fifty n ine  

Oh they ' re  a l l  f i f t y  n ine tt-,at's 
showing on the t o t a l i z e r ?  

F i f t y  n ine and ah SA1 

I t ' s  on 

CW-? PTC 

0242 : 43 
CAM- 1 (What ' l l  t h a t  be?) 

CAM- 1 (Clear t h i s  w i t h  him) 

I CAH- 1 S ta r t  'em then 
1 

AIR-GROUND COMMUNICATIONS 

TIME k 
SOURCE CONTENT - 

0242 : 38 
cc He1 lo cockp i t  

RDO-1 He1 l o  ear th  

cc Are you ready t o  s t a r t  engines? 

ROO- 1 Yeah 

cc Okay, you' re c l ea r  en a l l  four engines 

RDU-1 All r i g h t  

m 

A 
0 
I 



TIME A 
SOURCE - 

CAM- 1 

0242: 54 
CAM- 3 

CAM-2 

0242: 59 
CAM-3 

CAM-? 

C243:05 
CAM-? 

0243:06 
CAM- 1 

0243: 15 
CAM- 3 

CAM-? 

CAM-? 

0243:29 
CAM- 3 

CAM- 3 

CAM-? 

CAM-3 

INTRA-COCKPI1 

CONTENT 
cI_ 

You s t a r t  'm, I t h i n k  
I ' m  more t i r e d  

( I  don ' t  know) 

You ready t o  go? 

Okay h i t  'em 

* * N one 

* * none huh 

Ya sure? 

Oil pressure, f i f t een  

(Got a i r )  

Nothing * 

We're no t  doing any good here 
are  we? 

Need more a i r  i f  we're going to  
do i t  

Huh? 

Tel'l him t o  criilik up h i s  air down 
there  

AIR-GROUND CMMlCATIDNS 

TIME A 
SOURCE 
_I_ 

I- 
CONTENT 



TIME A 
SOURCE - 

CAM-3 

CAM- 2 

CAM-2 

CAM- 2 

0244:04 
CAM-2 

CAM- 3 

CAM-2 

0244: 11 
CAM-3 

CAM-1 

CAM-? 

CAM- 3 

- lNrRA-COCKPI I  

CONTENT -- 

It s t i l l  i s  down 

Yeah 

Now we got  the switches on 

(Ten) seconds from the s t a r t  

T h i r t y  f i v e  

C1  osed 

Four 

I don ' t  know what t o  th ink  now, once 
you t u rn  the fue l  on th is ,  the air s t a r t s  
going down, you know 

YUP 

(Real ly)  

You can get  a ho t  s t a r t  ((overlays 
i nd i ca t i on  below)) 

TIME & 
SOURCE - CONTENT 

-7 

0243: 36 
RDO- 1 I need a l i t t l e  m r e  a i r  

0243: 39 
cc Okay, I t h i nk  I know what's wrong 

m 

0243:42 
cc How's t ha t?  

RDO-1 Be t te r  

Ja 
t.a 
I 



TIME n 
SOURCE 
LI 

CAM-2 

CAM-1 

CAM- 3 

0244:23 
CAM- 3 

CAM- 2 

CAM-1 

CAM-2 

CAM- 3 

CAM- 3 

CAM- 3 

CAM- 2 

CAh-1 

CL44:44 
CAM-? 

0244 : 50 
CAM- 3 

CAM-? 

@245:03 
CAM- 3 

CONTENT 
I d i d n ' t  have any i n d i c a t i o n  o f  fue l  o r  
anything up here 

You'd ge t  an explosion 

You can g e t  a ho t  s t a r t  p r e t t y  quick 
t h a t  way 

Oil pressure , . f i f teen  

I d i d n ' t  have N one 

(Fuel f low) 

I d i d n ' t  have nothing 

Jim 

Did you ge t  weather? 

T h i r t y  f i v e  

# # I d o n ' t  know 

The weather 1 s  c lea r  and twenty, 
s i x t y  three degrees 

CONTENT - 

b w 
I 

My god i n  the q idd le  o i  the n i g h t  

Oil pressure, f i f t e e n  

Yeah m 

There's t h i r t y  f i v e  



.- I N I R A - C O C K P U  

TlPE 6 
Î  SOURCE CONTENT 

CAM ((Sound s i m i l a r  t g  buss t rans fe r ) )  

CAM- 1 {(Sound o f  be lch) )  My p d  

0245: 13 
CAM- 2 Are ycu a l l  r i g h t  

CAM- 1 No 

0245: 16 
CAM- 2 I t h i nk  you ge t t i ng  mange, you 

bave been eat ing  t h a t  ff p ro te in  

CAM- 3 Oil pressure f i f t e e n ,  power coming on 

C4M-2 Oh, oh, something gave ou t  

CAM- 2 (Not going) 

CAM-3 T h i r t y  f i v e  
0245:32 

CAM- 3 Ca l l  f o r  disconnect 

0245:43 
CAM- 1 Holy 5 t h a t  baby's dark 

CAM-1 Now i t  i s n ' t  dark 

0245:48 
CAM-? You guys are tak ing my j ob  away 

_ I I  
CONTENT 

m 

RDO- 1 Disconncct 

cc Okay disconnecting 



T IME h 
SOURCE 

0246: 35 
CAM- 1 

0247: 12 
CAM-? 

0247:13 
CAM-? 

CAM- 1 

0247:35 
CAM- 3 

0247:49 
CAM-2 

0247:56 
CAM- 1 

INTRA-COCKf'x 

CAM- 3 

0248: 02 
CAM- 3 

CONTENT 

Gotta unlock the cont ro ls  (power on)  

That's funny 

Mike i n s t a l l a t i o n  change 

Sal  Ute 

( l he re ' s  an o l d  l i g h t )  on over there 

Clear r i g h t  

You guys go ahead and do i t  anytime you 
want 

Okay, no change: 

You got ah, compass ind ica to rs  

CONTEm 

0245 : 58 
HDO-2 United twenty e i gh t  e ighty  f i v e  t a x i  gu t  

o f  cargo 

CD United twenty e i gh t  e ighty  f i v e  contact  
ground po in t  e i gh t  

ROO-2 0 kay 

ROO-2 United twenty e i gh t  eigtt ty f i v e  w i t h  ya 

GND United twenty e i gh t  e ighty  f i v e  Metro 
ground t a x i  t o  runway two one r i g h t  

RDO-2 Two one r i g h t  A 
Ln 
I 

M 



TIF(E 6 
SOURCE 
c- 

- 1NTRA-COCKPIJ 

CONTENT 
c__ 

CAM- 1 A l i gn  

CAM- 2 A1 ign  

CAM-3 F l i g h t  nav instruments 

CAM-2 Check here 

CAM- 3 An t i - i ce  

CAM-2 O f f  

0248:09 
CAM-3 P i t o t  heat 

CPM-2 Captains 

CAM- 3 Spoi 1 ers  

CAM-2 Checked l i g h t s  o u t  

CAM- 3 Normal pressures, ant i- sk id  

CAK- 2 On 

0248: 18 
C N -  3 Gust lock  

Ctw.2 Off 

CAM- 3 Flaps 

CAM-2 Say again 

0248: 12 

0248: 15 

TIME & - SOURCE -e- 
CONTENT 

m 



~~ ~ ~ 

- INrRA-COCKPIT 

TIME 6 
SOURCE CONTENT 
Î  

CAM- 3 F1 aps 

CAM- 2 * i nd i ca t i ng  * 
CAM-3 Controls 

CAM-2 Right 

CAM- 3 Drop 

CAM- 2 Neutral  

CAM- 3 (Drop) 

CAM-% L e f t  

CAM- 2 Neutral  

CAM- 3 Drop 

0248: 33 
CAM- 2 Forward ( a f t )  

0248: 37 
CAM- 1 Right  

CAM-. 3 Drop 

CAM- 1 L e f t  

CAM- 3 Drop drop drop 

0248:42 
CAM- 3 Power on ,  l i g h t  out, trim 

AIR-GROUND COMMUNICATIONS 

TIME & 
SOURCE -- CONTENT 

b 

m 
CAM- 2 Set 



TIME & 
SOURCE - 

CAM- 3 

CAM-2 

0248:52 
CAM- 3 

CAM-1 

CAM- 1 

CAM-2 

0249:05 
CAH-3 

CAM-2 

0249:07 
CAM- 3 

CAM-2 

CAM- 3 

CAM-3 

CAM-3 

CAM-3 

CAM-3 

0249: 16 
CAM-1 

INTRA-COCKPI1 

CONTENT 

EPR bugs 

Twmty one, t h i r t y  seven, f o r t y  nine, 
f o r t y  four  l e f t  and r i g h t  

Vee speeds 

Twenty one, t h i r t y  seven, f o r t y  four  l e f t  

For ty  nine l e f t  

Okay 

Ah -- yaw dampers 

Yaw dampers o f f  

Fuel levers 

Detent 

lank  selectors 

Mains 

Boost pumps 

On 

Down to the 1 ine 

Are you guys trad'ing? 

AIR-GROUND CQMlllNlCATIONS 

TIME 6 
SOURCE 
7 

CONTENT 5 . 1  v 11 

t r J  z 
i 
m 

IL m 
I 



--_I 
.,..,."-U,,"I,I fl;--~ 

TIYE & 
SOURCE CONTENT 
-I 

CAM- 2 Do i t 

CAM-1 Are you guys trading? 

CAM- 2 Ready 

CAM-2 You ready? 

CAM- 3 Go f o r  i t  

0249: 23 
CAM- 2 Ready t o  trade 

CAM- 3 O h  we're goi3g t o  t r i d e  now? 

CAM- 2 We're on tower frequency 

CAM- 1 Okay 

0249: 40 
CAM- 1 (You) got  the gear and a l l  t ha t  # 

CAM- 1 (* * get  the gear) 

CAM- ? Yeah 

CAM- 1 These f f  things, I hate them 

CAM ((Sound o f  laughter))  

CAI+ Switch over 

0249 : 48 
C4M-3 I t ' s  already on i t  

, CONTENT 

b 
'p 

m 



INTRA-COCK= 

TIME & 
SOURCE CONTENT 

CAM-? Tower frequency 

0249:49 
C A M -  3 Yeah t ani on both, I'm 1'111 

on both o f  then1 

0250:16.8 
CAM- 1 That's two seventy s i x  out, and 

i t ' s  a l l  set  up? 

CAM- 3 Okay 

0250:22.5 
CAM- 1 Now l e t ' s  have the f i na le  

CAM-  3 I gn i t i on  

0253: 29.5 
CAM-2 Do you want a l l  boost pumps on P r  

o f f  

CAM- 3 On 

A I R-GROUND COMMUN ICAT IO& 

TIME & 
soURcs CONTENT 

m 

0249 : 58.1 
ROO-1 United twenty e igh t  e igh t  f i v e  heavy, 

ready t o  go 

0750:02.8 
TWR United twent.y e igh t  eighty f i v e  heavy - .  

Metro tower t u r n - r i g h t  heading two 
seven zero, runw-y two one r i g h t  
cleared f o r  takeof f  

0250:Og 
ROO-7 Two seventy cleared f o r  takeaff  two 

one r i g h t  

UI 
0 
I 

I 



T I M  & 
SOURCE - CONTENT 

CAM- 3 Ah ihey go a l l  the way on 

CAM-? (Warriing l i g h t s )  

CAM-3 O f f  

CAM- 3 Taking the runway 

0250: 38.6 
CAM-. 3 Transponder 

0250.40.9 
CAM- 1 That i s  on 

0250:42.4 
CAM- 3 F 1 i ght  recorder 

CAM- 2 Lights ou t  

I 
! 0250:45.8 

CAM- 3 (Ah set )  

c,m- 2 On 

CONTENT - 
0250:31 
TWR Whiskey November d i d  you ge t  delayed 

a t  Pla o r  Bu t le r  

0250: 36 
K314WN Yes s i r  Whiskey November ah we're j u s t  

going over our clearance here, he ' re  
t ax i i ng  ou t  now 

UI 
w 
I 

I 

0250:40 
TGiR OkaJ 'hank you 

0250:45 
N314GiN Ah can ' t  seem t o  f i n d  the Metro four 

departure 
?- w w 
M 



I INTRA-COCKPQ 

T W E  & 
SOURCE _-- I__- 

CONIENT 

0250:47.7 
CAM- 3 That ' s  i t  

0250:52.7 
CAM-3 (Seatbel t ,  no smoking) 

CAM.. 1 Full aown, yeah we ' l l  g e t  t h a t  on 
the r o l l  

CAM- ? Transponder on? 

CAM-? Yeah we have the (transponder) or. 

CAM- ? Okay 

CAM-'! * 

rJ251:Ol. 1 
CAM-? (We ge t )  everything y e t ?  

0251:01.7 
CAM- 1 Okay fellows 

0251:05.2 
CAM ((Sound o f  power inc rease s ) )  

CONTENT, 

m 

0250:-59.0 
TWR Okay, maintain, ah, three thousand and 

departure control  frequency one two 

you mst the rest of i t  
four  point  zero f i v e  and ,  ah,  he read 

01 
@a 
I 

I 

0250:50:58 
N314WN Okay 



TIME & 
SOURCE - CONTENT - 

AIR-GROUND COMMUNICATIONS 

,fIME & 
>$OURCE CONTEMT - 
0251 :10 
N314WN And, ah, Mhiskey November, we're gonna 

need nine thousand, ah, want us to take 
care o f  t ha t  now or l a t e r  

0251 : 12.4 
CAM-1 You got i t  

CAM ((Sound o f  power s tab i l i zes ) )  
0251:12.6 

0251 : 2 0  ( ( C l i c k s ) )  1 -1 /2  

OZCJI:~I.~ 
CAM- 1 Looks good 

3251:23.5 
CAM ((Series o f  c l i c k s ) )  4 

0251 : 25.5 
CAM-2 Eighty knots 

0251 :19 
TWR Requesting what a l t i t u d e  

UI 
I 

0251 :20 
N314WN Niner thousand o r  ten make It ten 

1 

thousand 

0251 :23 
TWR One zero thousand ( u n i n t e l l i g i b l e )  we'll 

take care o f  t ha t  now r a i n t a i n  f i v e  
thousand, ah, Whiskey November expect 
fu r ther  clearance t o  n ine thousand ten 
minutes a f ted  departure 

n 



INTRA-cOCKPII: 

t lHE b 
SOURCE 

0251:27.3 
CAM- 1 

CAM- 1 

- 

0251 : 36.2 
CAM- 1 

0251 : 38.0 
CAM-1 

0251 :41.2 
CAM 

0251 :41.7 
CAM- 1 

0251:46.8 
CAM- 1 

CAM- 3 

0251 :48.1 
CAM- 2 

CAM- 1 

CAM- 1 

CONTENT 
e__ 

AIR-GROUND CWUNlCATlONS 

TIME lh 
SOURCE - I rONTENT 

Eighty knots 

(That 's working *) 
0251 : 35 
N314WN Whiskey November thank you f i v e  and 

then nine, ah, ten --- ten a f t e r  

Vee one 

(Okay/rotate) 

((Sound s im i l a r  t o  sof t  st ickshaker)) 

Now tha t ' s  ro ta t ion1 

Here we go 

Take (mylyour) t ime 

(Appollo ten)/(a fe l low can't  trim 
i n  ah) 

(Wait a minute here) 

0251 :48.1 
TWR Untted twenty e i s h t  PiQhty f i v e  heavy 

contact depart& 
- -  - 

m 

h sr 
I 



TIME 6 
SOURCE 

- INTRA-COCKPI1 

CONTENT 

CL51: 51 .O 
,AM ((Sound o f  st ickshaker.)) 

025'1 : 52.7 
CAP- 1 No! No! 

CAM-1 Push forward, push forward! 

025? : 55.8 
CAM- 1 Oh my! 

CAM-2 Trim! 

CAM- 1 God 

0252 :00 .3  
CAM-? Oh, # 

CAM ((Sound of  st ickshaker ceases)) 

CAM-? * 
0252 :03 .4  
CAM- 1 I t ' s  going over 

CAM-? (Yeah) 

0252:04 .7  
CP.M-2 No back around 

AIR-GROUND COMMUNICATIONS 

TIME 8 
SOURCE - CONTENT - 

Cn 
(n 

I 

I 

0 2 5 2 : 0 7  
TWR United twenty e igh t  e igh ty  f i v e  heavy 

m 
2 

contact  departure 8 



. 
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APPENDIX F 
UNITED AIRLINE POLICIES 

Paragraph 1; "Conduct United Airlines flight operatioqs activities in compliance with 
'Ihe UAL Flight Operations Manual section on Policies - General states in 

Federal Aviation ReguIations an3 Company policies and procedures stated in this manual. 

GOOD JUDGMENT." 
However, NO REGULBTiON OIL POLICY IS A SUBSTITUTE FOR THE EXERCISE OF 

Paragraph 5 presents the Safety Policy which includes the following: 

A. 

B. 

C. 

D. 

E. 

F. 

?he Company's six point loss control policy is as follows: 

Safety shall be considered by nanagement ard emp!oyees to be an 
integral and vital part of the successful performance of any job. 

Safety is a paramount part of good opeyating practice and, 
therefore, a management function which will be given priority a t  
all times. 

Direct responsibility for the safety of an operation will rest with 
the supervisor of that operation. The Captain of a flight is t h e  
supervisor of that operation. See Paragraph 14. 

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

Supervisory efficiency and ability will be judged by accident 
prevention performance as well as by other standards. 

Management at all levels shall provide means for prompt 
corrective action in the elimination of unssfe acts, conditions, 
equipment or mechanical hazards. 

Paragraph 14 previously referred to  describes the captain's responsibilities: 

14. ?he Captain is responsible for the  folIowing: 

A. Command of the hirplane. The pilot in cammand of an 
airplane is directly responsible for, and is the final authority 
as to, the operation of that airplane. 

B. Safety of the crew, passengers, cargo and equipment, and 
overall safe conduct of t h e  flight ccjnsistent with  good 
judgment. 

C. Compliance with Federal Aviation and Company Regulations. 

D. Supervision of crew members during flight a n i  of flight 
officers during the period of flight preparation amj 
termhation of a particult r assigned flight. 



E. Reading all POSBDS (electronic messages of immediate 
operational impact) applicable to his airplane and operation, 
and reviewing t h e m  with hi crew. 'Ihe Captain's Signature 
on the Dispatch &lease Message (3RM) ineieates he is 
familiar with the appropriate POSBD's 

F. Training snd development of crewmembers in techniques, 
methods, and day to day activities in accordance with UA 
policy and standard operating procedures. 

G. Caunseling of crewmembers as necessary. 

H. Discussions of crew activities with crewmembers at time of 
assignment and periodically during such asignment. 

14.1 'Ihe Captain's command of the airplane begins with the signel to 
start the airplane engines or the start of the push-back procedure, 
whichever comes first, and terminates when the airplane is 
accepted by qualified flight or ground persordsl. In areas involving 
dispatch releases, gate parking and departwe ptocedures, including 

responsibility between the Captain and other apprgpriate 
pushback, engine starting, etc., there is obviously a shared 

personnel. 

Subsequent paragraphs &@dress the iesponsibilities of the crew: 

15. 

16. 

Ihe 
following: 

Responsibility of First-Officer - 

'ihe First Officer is second in command. Should the Captain 
become incepscitated, 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 OWE regular assignments. 

Responsibility of Crew 

Except as otherwise specificsally directed by the Captain, all crew 

practices should immediately advise the Ceptain so that he is 
members noting a departure from prescribed procedures and safe 

aware of and understands the particular situation and may take 
appropriate sction. 

Enroute section of the UAL Flight Operations Manual contains the 

GENERAL COCKPIT POLICIES AND PROCEDURES 

Flizht Crew Stations and Lock-Out 

I. COCKPIT ORGANIZATION makes routine duties Qf as many 
activities as possible. it inrludes reviewing knowledge of 
navigation fixes, routkgs and frequencies before the; are needed. 
Cockpit discipline includes elimination of umecessary conversation 
by crewmembers, assigrxd or observing. 
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2. THE CAPTAIN and First Officer will remaLq at the controls of the 
airplane during taxiing. Both pilots will have the rudder pedals and 
seats properly adjusted to assume control of the airplane at any 
time. During all takeoffs and Isl7dings, and in flight training during 
critical maneuvers, it will be normal procedure for the pilot not 

actuaily touching t?em. 
flying to be in the "ready" position at the flight controls but not 

2.1 FLIGHT OFFICERS will man  their stations at all times during 
flight operations (FAR 121.543); allowances are made for Psential 
hspections and to insure perSOMl alertness a?d comfort. 

Manipulation o? Controls 

6. Only the authorized Captain and First Officer are permitted to 
operate the flight controls during flights operated under FAR 121, 
excepting that with the permission and at  the discretion of the 
Captain in command a Supervisory Pilot currently qualified as a 
Captain on the equipment may occupy either pilot seat a t  any 
time. In addition, the Captain in command may permit occupancy 
of the right hand pilot position during cruising operations and 
manipulation of the flight controls by: 

A. A Fright Officer qualified as Captain or First Officer on the 
airplaane. 

B. Pilot persomel of another air carrier properly qualified on 
the airplane and authorized Observer Member of Crew (OMC) 
by Senior Vice President - Flight Operations. 

NOTE: This does not preclude trainees from manipulating 
the controls during traking flights which operate under 
FAR 91. 

Flight Officers Changing Seats 

7. First Officers (or pilots acting as First Officers) who are type 
rated in the equipment and have completed the enroute operating 
experience (shotgun) requirements for Captain, at  the discretion of 
the Captain-in-Command, may occupy the left seat while enroute 
and for takeoffs and landings. While the First Officer is occupyhg 
the left seat, the Captain-in-Command wilt occupy the right seat. 

8. Unassigned. 

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

Paragraph 27.5 of the UAL Operations Specifications - Explanations states, 

assigned to him in regular schedule, it is recommended that the Captain make all takeoffs 
"When the Captain is not thoroughly acquainted with the capabilities of a First Officer 

and landings until good crew coordination is established." 
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