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Nationat o oly
. Transporiation
Safety Board . .

" washington, D.C. 20594 .
T SUMMATF
File No. 5119 A

Aircraft Qperator - United Airlines. Fiight 310 ' A Ll

i

Aircraft Type and Registration: Boeing 767, N60SUA

Location -  Denver. Colorado - L
Dete and Time  August 19. 1983 at 1820 mountafn daylight time” -
Occupants on Board Crew: 8 passengers: 197 S
Injuries Qewn. None  Passengers: Nore —
Afreraft Damage - None . SRR
Other Bamage or Injury Hone L
Type of Occurrence ~Loss of Fower

Phase of Operation ' Nomd Descent

Tre incident occurred during a descent from flight level (FL} 410 to FL 240
in preparation for a landing at the Stapleton International Airport, Deaver, near.
FL 295. when the caotain advanced the engine thrust levers from the flight.idle.
position. te left engine surged and exceeded its maximum .xhaust gas temperature
(EGT) limitation. Absut 18 seconds later, the right ‘engine surged,and exceeded- .
Its €67 lizitation. Tha flightcrew shut down both engqines in order to prevent . .
damage, declared an emergency, initiated te in-fli%ht engine restart procedures..
and successfully restarted the engines near 15,000 feet. Air traffic control had.
cleared the airspace below the flight and provided the flightcrew with a direct.
route t0 the airport during the emergency. The fligit subsequently landed at '
Stapleton without furtner Incident. . There Were no injuries to passengers or crew:
as a result of the incident. o

Preliminary investigation into the incident indicated that 'the reasons .
for the malfunction of the Pratt & Whitney J798-7R4 engines ware probably the . .
result of engine design and maintenance. Although the formation Of ice within ..
the engine wa also considered a possibility during the early stages of the
investigation, further investigation showed that icing would rt have caused.
the problem based on simulated tests in severe icing conditions.
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A few orevicus malfunctions which resulted in shutdowns of the JT9D-7R4
engines. including shutdewns subsequent to the incident irwvolving United
Flight 31G, prompted a lengthy investigation by Pratt & Whitney, into the P
malfunctions condition termed "'sub-idle stall."" in cooperation with the, Hational K . - .-
Transportation Safety Zoard and the Federal Aviation Administration (FAA). and: . LA
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with aircraft manufacturers and air carriers which use the JT90-7R4. Several
manufacturer service bultetins and an airworthiness directive were issued to
operators aperising them of the problem, setting forth interim corrective
measures and eliciting specific .operational information tO assist the inyestigation.

Fallowing extensive tests by Pratt & Whitney from August to Nevember of 1983, ,
it wes determined -that the sub-idle stall condition .0ccurred because of contaminated

fuel nozzles which significantly reduced engine combustor efficiencies. This
¢znaition prevented the' flightcrew of United Fiight 310 from obtaining ad4itional-
thrust from the engines: orrective actions taken to.srevent recurrence of

the probiem as a result of the investigation were as follows:

1. Gpézjaior..bulfeﬁiﬂs issued to require a higher minimum f1ight idle
engine speed: =

z. Technical directives issued r%guiring an increase in the minimum fuel

‘flovwvscheduling ané retrofit a new flight idle cam for the fuel
control.units.. o

3.. ,Tighter manufacturer . 1imits for rework and overhaul'of Hamilton
Standard fuel control units to control fuel schedule "shifts.* -

4.  Servyice bulletin issued to establish a retrofit deadline of
December 30, 1883.

5. An in-service fuel nozzte <_:1'eaning or replacement program established.
and wde mandatory by ‘an airworthiness directive.

- The attached Brief of Aviation Accident contains the Safety Board's
conclusions and findings of probable cause and related factors.

BY THE NATIONAL TRANSPORTATION SAFETY ’nom :
/s/  JIM BVRNETT
Chairman
fs/ PATRICIA A. GOLDMAN
Yice Chmrmtn

Is/ G.H. PATRICK BURSLEY
Member '

- Janvary 7, 1985
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oo ashington, B.C. 20
AIRSRAFY ACCIDENT/INCIDENT SUMMARY |

; Nationatl
73

File No. 2312
Aircraft Gperator : Orionm, Inc.

Airolane Type and Registration: Gulfsiream G-159. K68TG

Locaticn : Tri-Cities Regional Airport, Blountville, Tennessee
tate and Time - July 15, 1583. 2108 eastern daylight time

Persons on Board : 2

Injuries : None i
Aircraft Damace : Destroyed by Post Crash Fire "
Other Damage or Injury : None

Type of Occurrence > Overrun

Phase of Operation : tarding roll

The airplane departed Knoxville, Tennessee, at 2040, operating as TAG 408.
The cargo consisted of 4,343 pcunds of hazardous material. in two shibments:
four millicuries of Yttrium 50 radioactive material, ©N2882 H.0.S. fyne A, and two
packages of 3942 and 3703 curies of Irridium-192 yadioactive material, Type B.
The Yttrium 90 container conformed to the DOT Spec. 7A requirements. The type
B containers were approved by the Department of Energy (DOE). 2he flightcrew was
aware of the nature of the cargo on board. In addition to the cargo, there was
6,000 pounds of fuel aboard. The takeoff gross weipht was 32,411 pounds, and the
estimated landing weight was 31,511 pounds.

The surface weather taken at 2045 by the National Weather Service observer
was, in part: 25,000 feet scattered; visibility--7 miles; temperature--83°F;
dewpoint--64°F; wind 300¢ at 6 knots; altimeter--30.04 inch Hq. The speciaj
observation taken afte the accident was essentially the same except that the
wind was recorded as 180° at 3 knots. Official sunset was 2048 with a veriod
of twilight to 2128.

The flight, conducted under instrument flight rules (IFR), was uneventful
until the airplane arrived in the terminal area and was cleared for the visual
approach t0 runway 4. The weather was VFR. At 2104:17. the airplane was at
5,200 feet (airport eievation 1,500 feet) and the flightcrew reported an indicated
airspeed cf 250 knot,. At 2706:35, tiie arrival controller told the flight to
switch to tewer, and asked if the flightcrew "will be able to get down for
[runway) fou:;.> The pilot responded, “No problem."
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At 2106:51, the local controller cleared TAG 409 to land "in the blind,"
since the flight had not contacted the tower. Conversations between the arrival
and local controller followed as they tried to determine if TAG 409 had changed
to tower frequency. At 2107:22, TAa 409 transmitted "Tower, TAG 409 on final
for four," and the tower controller cleared the flight to land.

At 2107:53, the tower controller said "(Unintelligible) tad better get on
down." “Wss comment was not transmitted but wes recorded on the interohone.
At 2108:12, one of the pilots made a series of comments On an open microohone

about "getting on the brakes,” and then an emergency locator transmitter (ELT)
signal wes heard.

The airplane ran off the runway, over an embankment, and collided with a

chain link fence. The airplane exploded and burned, The flightcrew escaoed
with no injuries.

The flightcrew said that the flight was uneventful until the airplane was
within 3 miles of the airport; the first officer was flyinq. The captain said
that he knew they were high. “He (the first officer) misjudged on comina into
Tri-Cities Airport. | let him sit there long enough so that he could see what
was happening, and then I said at this particular point, 'I will take the aircraft,
it's ny judgment aad | would rather continue this approach and I'11 explain to
you on the ground exactly why.™*

The first officer said the visibility was reduced by haze and that he did
not descend until he saw the airport. Whan he did see it “....| got jammed in a
little bit tight....By the time | saw the runway, | was. in nv opinion. too close

for me with 60 hours In the aircraft to try and make an approach to the field.
Sa 1T caid tn tro rantain_ 1TTd Tibo +Aa maboe a 260 te +he wight! and at shabk peint
he said, 'l have the afrcraft.'”

The performance study of the flightpath was conducted from the altitudes
of 7,700 feet to 2,200 feet mean sea level (about 700 feet above ground level
{(AGL}). At 2.3 miles from the airport, the airplane made a slight right turn
and then a sharp left turn (27.50 angle of bank) and increased the rate of
descent to .2,600 feet per minute. The last radar return wes 1.45 miles from

the runway .threshold,at 700 feet AGL. Nore of the calculatea indicated airspeeds
Wes below 200 knots.

‘The airplane was configured properly for the landing; and landed on runway 4.
Tre flightcrew believed that the approach speed was Vees plus $. According to
witnesses, the aircraft teuched down about 3,500 feetrgeyond the threshold of
the 6,099-foor runway- The required landing distance for the airolane Was
calculated to have been 2,600 feet. -The captain reported -that after he got no
response from normal braking, he vsed the emergency brakes. There wa evidence
of wheel bricking on the runway, beginning abut 3,723 feet beyond the runway
threshold, which consisted of four distinct black marks--these marks continued
beyond the departure end of the runway. An exami=ation of the wheel brakes
showed no irregularities. Further. there was evidence of heavy braking as
indicated by the imprints of three,pucks on each brake disc and the discolor-
ation of the discs. Consequently, it is apparent that the wheel brake system
functioned properly throughout the landing roll.

Further examiration disclosed that'the parking and emergency brake
selector was selected to the'normat position, and the parking and amargency.
brake s ~‘tle valves were nut in position te port fluid pressure to tﬁ%
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emergency brake pressure side of the valve. Also, the emergency brake "T* .. ..
handle was not extended. This evidence verifies that the captain did not use’ .. -
the emergency brake for stopping. ST

The three containers of radioactive material were in a fuel fire for.

about 45 minutes after the accident. The containers were not damaged and no. . . .~ :

radioasztive material was released.

_ The National Trensportation Safety Board determined that the cause of. ti}é .
accident was the misjudgment o f airspeed and distance by the pilot-in-command,.

and the failure of the pilot-in-command to perform a go-around. Factors relating .-

to the accident were: light condition - dusk; weather condition - hare: airport
facilities = visual approach slope indicator not operating; the fence and the
dirt bank the airplane struck.

See the attached accident brief.

BY THE NATIONAL TRANSPOLRTATION SAFETY BOARD

/s/ JIM BURNETT
Chairman

Js/ PATRICIA A. GOLDMAN
Vice Chairman

/s/ G.H. PATRICK BURSLEY
Member

January 7, 1985
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At I745:38, after changing to the tower fregquency, the
Bonsnsg pilot was advised thst the P5A sfrcraft was at 12
o“clock and 3 miles, OD = base tura to runway 2%X. The Bozinza
pilot sckoowledged and said he kad the traffic, The Bonsnzs pilot
agaim vas cantioned about possible wake tyrbalensze and was
clekred to land.

At 1747:00, the Bonanszza pilot cslled the tovwer in anm
excited volce, He reported that "somechiag blew uUp tere inm the
rir asd this thing is absut to shake apart.dl like to come
rfght on 1a.”™ Later. the piler reported that st 2 miles east oOf
the airport while on f£i22l approach, the aircraft suddecly
pitched uwp and flipped ovzr. After recovering, he was adle to
contiave the #pproxch end lend safely.

Arn exsminallion OF the rfrcecrrft after Lt landed revesled
that ttc vY~-tell wag damzged., The le-difg edge of the right
stablilizer was deformed dowvnward about 1} 3f4 {nches and its lover
skiz was duockled between the front esad rear spars,. The front sprr
of the right elevator (ruddervator) was twisted. Skia on both
ruddervators was deforeed,. DO preaccident zalfunctice or failure
was ewident ,

Thke 1751 surfsce vweither obszrvation at tke Tucson
ILsernational Af-port wis: 3,500 feet scattered, 9,000 feet
scx2tered, 25,000 feet thin overcasz; risibility == SO miles;
texperature —- 5i* F; dewpoint -- &2*F; wind —— 360°at 6 knots;
altimeter T 30.13 1aches Hg.

The trrffic pattern vinds st the tiwe OF the accident are
pot ksown. Bovever, at the rime OF the 1605 seznding at Tucson,
the winds sloft vere:

Altitude {feet rbore Divection Speed
sea lerel) (*true) (knots)
Surface (2,582} 232 8
3.536 290 i1
4,429 287 12
5.366 287 L5
6,365 289 16
7,365 287 18
8,294 284 19
9,120 28C 19
9,917 284 18

“he 1605 ssguding shoved also e streng soperadisbatic
lsyer between 2,906 feet arcd 4,965 feet. The lapre rate in the
leyer was ~3.3°C per 1.000 fee:,

prebeon e -mﬂ
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According to th= Afrpen’s Informaetion NManvael {AIN}, evicy
airplire genersgtes a Wake while fu flight sad wmisgtip wortices
can persist for a period of time. The strezgth of the vertexz is
goveined by the weight, speed, gad shcpe of the wing OfF the
genératieg aircrafi. The vorter is sirvongest when the gecerzting
aircraft 10 heavy, ¢clegn, snd slow, The strergth Of the wvortex
dimianighes with tixe and distznce behind the generating aircraft,
and stmospherfic turbulence hastens the bBreskup.

Plight tests have shown that vortices from a large
airr~aft sink at a rate of =»p to 400 to 500 fact per sinuts,
Generally, tbe wortices rtop efinking {(level Off) after settling
2bout 300 feet. The AIK recommends that pitlcts Tly at or ebove
the fiight path of & large aircraft that in landizg on s parslilel
ruoway that Ls closer than 2,500 feet. The parallel runwars (29L
& 22R) at the Tucson Internstional Ahrport were sbout 300 feet
apart.

4 reviev OF tke radio transcript and radac infor=mation
revesled that the upset the Bemanza bid encountered was fu the
wvicinity Of the point its Zlight path had croszed the flight path
of the Rceing 727, WYhea the upset occurred, the Boranza was
following 60 to 65 seconds behind the 3ceing, rather than the
pinisus 2-winute reparation interval recoczended by the AIM. At
that tiaes, the Bonanza's speed was aboazt 160 kuots, well adbove
its meneuvering speed of 124 knots.

Tke exact locatf>n of the encounter could not be
determined. Bewever, t. Bonanza's transponder reply fndicazad
that £t br9 descended z. 3,500 feet, about 11 gecords before
crossing the £flighs path of the Boeing. At that point, the
Bonanza was about 3,000 feet to the right (southecast) OF the
Boefng”s ground trsck. When the Boeing bhad passed that vicinity
about 80 seconds astiier, it was in a left toro at 3,900 feer.
Interpolastico OF the 1605 winds aloft shows that the wind at that
altftude would have been froa 287*to 290*2t 31i Lo 12 knots. 1f
the wvind aloft had rTemained fhe same, the wuke turbulence wonld
hare drifted to the east-soce:heast about 1,000 feet per sinunte.
{see Figure | for & depiciicn of the aircraft £ifght paths,
altitudes, and time intervals.)

The attsched Brief Of Accident corntains the Safety Board's
concliusions, findiosge oOf probabls ceuste, and related factors.

BY THE NATIONAL TEANSPORTATION SAFETY BOARD

fs/ 1.1 BURNETT
Chairman

fsf PATRICIA A. GOLDMAN
Vice Chairman

s/ G.H. PATRICK BEUASLEY

Member
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Narth Range in Nauticel Miles

At 7602
1
1 17:4558
i
e T 85 54
55 -
Approx distance and direction
waks turbalence wouid hove
drifted if winds had shiftad
to north-northwoes - 1nd held
52 r— at 31 to 12 kno?s {1000 to
2000 ft AGL).
590 —
Approx distance and dirsction 17.45:41
wake turbulencs would have
510 {— drifrad if the winds kad
continuod at 257 ° to 200°
5t 11 to 12 knots {1003 to '
2000 ft AGL. 3
37 17-%6:37
£30 b a————— Fiight path of Beech H3S.
NABZTD.
17:46:33
450~
174629
£ b
0 7.6
-850 \— 17:46:2%
300  17-46:17
-7.70 ! 1 2 ! ! t j
-1.80 -1.60 -1.40 -120 -1.00 "y -0.60 -0.40
Eazt Range in Nautical files
FGURE - 1
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NP e e YO




Ly

e

Nationel Transrortation Satelv Board
Weshingtony D,C, 20574

Frief af hccident
rtlo Mo, - 1928 2704781 TUCSOMAZ A/C Ree. Ho, NA6B7D Tise (Lelk) - 1747 KOY

LR TR L A R AR S U WS U B g R b o i D o) T R W T TR W W P T T - m. L R Y Ll L T Ly PP - P r Ly

---~Ppsic !nfuraltion----

Ture Omarating Cortificate-NONE (OENERAL AVIATION) Alrcratt Donase

Induriss
RUBBTAKRTIAL Fats) Gerious Ninoe Honm
Ture of Qrerstion ~PERBONAL Fire Crew ¢ G 0 1
Flishy Conducted Under ~14 CFR %! NONE Fass 0 0 [ 0
pcetdent Occurred During  ~APPROACH
wew-firoreft Informption----
Hake/Nodel - BEECH H3S Ent Make/Hodel - CONTINEMTAL G(-470-0 ELY Instelled/Activated -~ YES/NO
Landins Gear - TRICYCLE~RETRACTARLE Husbwer Ensines - | §tell Warniny Swestes - YEAR
Max Groes WL - 10%0 Enting Tupre - RECIFROCATING-CARBURETOR
¥o. of Seaty ~ 4 Rated Power - 240 HP
~«=cEnvirannent/Oserstions Informstion-~--
Heather Data Itinerary Alrrart Proxisitu
¥w Oriefing = K0 RECORD GF BRIEFING Last ODerarture Point OFF AIRPORT/BTIR]P
Hothod - W/A GUAYHAS KX
Conrlatenses - N/A Pestination Alrrort Data
Basic Neather -

VKO GAME A8 ACC/INC TUCSON INTL.
Wind Dir/Smeed- J40/006 KIS

Rur~y [dent
Visibillite - %0.0 L1 ATC/Atrarace +84 Lith/Wid
Lowast Bkw/Clouds ~ 3500 FT HCAYTERED Twuras of Flisht Plen - VUFR Runwew fGurface
Lowsst Ceiling ~ NONE Ture of Clearance = HONE

Runwaw Btatus
Gbstructions to Vislion~ NONE Ture Arch/Lnde ~ STRAJOHT-IN
Precimritation = HOHE

FULL BTOP
Condition of Liuht - hn*L!OHY

a9

P120/ 73
ABPHALT
H/A

1 4+ 8

-S1-

~+-~Pgraonnel lnfornatlon--~-
Print-In-Command hue ~ L1 Nedical Certificate ~ VALID HEDICAL-WAIVERB/LINIT
Cartificatel{s)/Ratinsis) Biennis) Flisht Review Flight Time {(Hours}
FRIVATE Current - YE§ Total - 1104 Last 24 Hre - é
9E LAND Honths Since -~ 4 Haka/Hodel - 1013 Last 30 Dews~ UNK/NR
Alrcraft Tupe ~ HIY Instrunent~ 1] Last 90 Dave- 187

instrument Ratins(s) -~ NONE
m=wrNarratives--~

DURING ARRIVAL. {rE PLT WAS ADVISED OF YHE FOBITION GF A BOEING 727 THAT MAS LANDING ON RWY IYR 1 HE RCPORYED SEEING THE
ACFT. WE ALSO WAS CAUTIONED #BOUT POSSIPLE WAKE TURBULENCE FROM THE BOETNG § HE ACKNOWLEDGED, THE PLT REPORTED THAT
UHILE ME WAS OH AN APPROACH TO LANDs ABDUT 2 M1 FROM THE ARPY, HIB BEECH W3S SUDPENLY PITCHER UP & FLIFPED OVER, ME
RECOVLREDy WAS ADLE TO CONTINUE THE AFFROACH AND LANDED SAFELY, AN EXAM AFTER LANDINO REVEALED THAT YHE V«TAIL WAS
DARAGED. THE INROARD LEADING EDOE OF THE RICHY SYABILIZER WAS REFORMED DOWPUARD AROUT 1 374 INCHES 3 ITB LOVER SKIM WAS
BUCKLED BETWEEN THE FRONT § REAR TTAKS, THE FRONT SFAR OF THE RIGHT RUDDERVATOR WAS TWISTED A THERE WAS SKIN DEFORMATION
0N BOIH RULDERVATORS. IHVYFGTIGATION REVEALEDR THE GEECH HAD CROSSED THE FATH OF THE LARODE ACFT AT AFRX THE SBANE ALT &
ABOUT 40 10 43 SEC LAYER., THE SPEED AT THE YIHE OF THE UFSET WAS APRX 140 KT8, THE MANCUVERING SPEED WAS 124 KT9 IAS,
THE AlH KCNDS 2 HIN SEFN kEh!Nh A LAKGE ACFT WHEN LANDING ON THE BARE KUY ORK A PARALLEL ANY MITHIN 2900 FT.
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Brief of Accident (Continued)

File Mo, ~ 1928 2704793 TUCHBON A2 A/C Smd, NOo, NASG7D Time (Lel) =« 1747 HEY
Occurrence $#t VORTEX TURBULEMCE ENCOUMTERED
Phase of Dreration AP PROACH
l Findingis,
: 1. TRAFFIC ADWIBQRY - IASUED - ATC PENL(LCL/GHD/CLMNC)
1 2. GAFETY ADVISORY ~ [HIVED ~ ATC PENLILTL/OND/CLHD)

¢ 3. PROCEDUREE/DIRELTIVEDR ~ NOT FOLYOWED ~ PILGT IM COHHAND
4, PLANHED APPROATCH ~ INPROPER « PXLOY IN COHHAHD

e A Ny SR A e e g e W ek vm v ko e M AR Ay o ] W v e S M LY oy e U S ol A W AR A B e B A NSO B pu e e e WA e O o e e e ek O A P T ol e TSR TS A S T ST I B P AN B L O T e e e e M O a8 O A e

Occurrer @ #2 ALAFRAREZCOMPONEMT/SYSYTEN FAILURE/NALFUNCTION
Phase of Orerition AP PROACH

Findinis}
%. DESION GTRESE LIMITS OF AIRCRAFYT -~ EXCEEDED -
4., BYABILIZER - QUERLOAD
7. FLIGHI CONTROL/RUDDERVATOR ~ OVERLOAD

P L T L T P T e T ) M s e e g e P g e e W Om e e e e R T e e e R e A T B N R R T P e G G B sy e W e B Ry sy e e e ek 0 e e P T o T R T B e A Ny

-—--Probsbio Covag~vw-

] The Nationsl Transeprtstion Safety Borrd detersines Lhat the Probable Causecis) of this sccident
tv/arw tindinile) 3,4
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Aircraft Operator:

Airplane Type an2 Regist-ation:

Location

Date and Tine

Personc on Eoard
Injuries

Aircraft damage

Other Damage or Injury
Type of Occurrence

Phase of Operation

The Ozark flight 650 departed Sioux City, lowa, on an instrument flight rules {IFR)
flight plen at 1253 and climbed to its assigned altitude of 11,000 feet. Tne crew :tuned-

e

wl7—
National
Transportation
Safety Board

Washington, D.C. 20594 ',_5

Ozark Airlines, Flight 650
McDonnell Douglas DC-9-31, N9%4Z

Sioux Falls Regional Airport, 3
Stoux Falls, South Dakota i

December 20, 1983, 1317 central standard time

Crew-5, Passencers-81 :
Crew-2 minor, Passengers-None 3
Substantial

Snow sweerer destroysd, operator fatal

Collision with welicle

Landing

P e e

in and listened to the Sioux Falls Automati_ Terminal Information System (ATiS) broadcast
shortly a7ter takeoff. The flight was handed off from Sigux City aoproach contra? to
Siocux Falls approach control at 1306. The aporoach ceairaller issued descent instructions :

to 3,400 feet and vectors for intercepting the runway 3 .S approac’s course. Flight
650 was cleared for the approach at 13i1. At 1313, the approach controller directed

that the crew contact Sioux Falls *-wer. The controller stated that at that time he i

observed Flight 650's radar return to be 4 miles from the Runway 03 outer marker which
is 5.7 nile5 from the threshold of Runway 03. The captain acknowledged the instruction
when the airolane was on final approach, about 2.5
miles from the runway, the local controller ipitiated a call to Ozark £50, to which
the captain responded. The controller then cleared the fiight to land and gave the
current runway visual rance {RVRY as 3,500 feet. He aid not advise the flight of

the snow removal oneration in progress on Runway 03.

but did not contact the tower.

The crew stated that thev first saw the ground and the approach lights at about
200 feet above the ground, and then saw the rynwar. Because the ATIS repsrted
blowing snow, the crew expected to see, and were not surorised to S€e, SNOW blowing
acrosc the runway about 2,000 feet beyond the threshold. They saw also that an area
of pevement over 75 feet. wide along the runway centerline was clear of snow. The
crew stated that ro information was transmitted tO them =ither by ATIS, approach
control, or Yocal control concerning srow removal operations.
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The airplane made a smooth touchdown about 1,000 feet from the thre hold. The
spoilers deployed and the copilot, who was flying, was just beginning {0 a,»ly
reverse thrust when the airplane entered a cloud of snow. At that time, the right
wing struck a large snowsweening vehicle which was traveling in the same dirvction
to the right. of the runway centerline. The crew stated tuat at no time did ticy
see a vehicle or E rotating beacon, ard they thought tre snow cloud was the renorted
blowing snow.

The right wing was separated €rom the airplane by the impact, and a large
flash fire erupted from the fuel cloud escaping fror the separated wing. The air-
plane iewed tOo the right and continued along ttie runway in the landing direction.
It went off the rurway on the left side and and came t0 rest 4,125 feet from the
appreach end of Ruway ©3.  The collision occurred about 2,200 feet from the anproach
end of the runway.

The_passengers evacuated the airplane using the escaoe slides at the two forward
exits. here were no injuries to the passengers and the three flightcrew members.
The two fiight attendants were treated for minor injuries. The snowsweeper operator
was killed.

Witnesses driving on the parallel taxiwa%/ saw a large fireball which rapidly
died cut and als¢ a fire on the fuselage of the airplane which extinguished as it
traveled down ihe runway. There was no fire when the airplane came to rest. The
broom sweeper®s wreckage remained on the runway burning, and the fire was extin-

guished by firefighters.

During winter months at mar. airports in the north, runways. taxiways, and the
air carrier ramp areas of the airport necessarily are cleared of snow while they
are being used by landing, taxiing, and parkina aircraft. All vehicles operating
*n, Or adjacent to, usable runways or taxiways are required to be equipped with
two-way radios and must be in contact with the tower or be escorted by a vehicle with
a two-way radio in contact with the tower. Al communications between such vehicles
and the tower are on the ground control frequency of 123.8.

At the tine of the accident, runway sweeping was necessary and Wes in progress.
The sweeper was a commerciai Snowbiast Vehicle with a aress weight in excess of
34,000 pounds, and was equipped with a two-way radio, standard v:wicular lights,
and 2n SAt stancard 10-inch, 360° amber rotating beacon on teop of the cab roof.
Witnesses stated that they had ob-erved the beacon cperating when the sweeper was
on the runway. The sweeper began work on Runway 03 about 1230 and made 4 t0 6
swaths the full length of Runway C3 during *he operation. Because of air traffic,
the ¢>ntrel tower hrd directed the sweeper to .eave the runway three times. 1the
last time the sweeper operator was in contact with the tower was at 3309:40, and
N0 fu-ther communications were nad between the sweeper operator and the control
tower. It took the swecrer 5 t0 7 minutes to traverse the jength of the runway.
At the time of the acci.ent, the sweeper was fraveiing northeast on Runway ¢3 about
1,500 feet from the appro..n end on the east side of the centerline. There were
two runway €Xits in the vicinity of the accident; one service road located atout
1,000 feet sway, and one taxiway at about 2,305 feet from the Runway 03 threshold.

On the dey of the accident, tre air traffic controiler reported for his normallyv
scheduled shift at 0303. &t the tire of the accident, he was acsigned to the com-
pined positions of clearance delivery/ground controi/iocal control, {GC/LC), having
assumed these duties at 13023 and he had been on duty ?0r $ nours, 16 minutes. Two
hours 53 minutes were Iegged on operating positions within the facility
{AR = 1428, (G/LC = 1+725}. B8efore reporting for his assigned shift, he had been
of¥ duty for 16 continuous hours.
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The 6€/LC controller stated that upon assuming thke CG/LC operating positions,
he received a normal position briefing from the controller he wes relieving and was
advised that there was an aircraft on the runway 3 1tS final approach and Sweeper ?
(the involved Sweeper) was on the runway. He stated that operations were normal
and Sweeper 7 was being directed on and off the runway between arriving and departing
traffic. ~He stated that the runway lights were on their pignest setting ;'StepS)
at the time of the accident.. He stated that he received a2 verbal hand off of Ozark
650 from the approach controller when the flight wes about 10 miles southwest of the
airport and that the flight did not report on the tower frequency. H then asked
the approach controller to "hit 02650 again™ and that he then initiated a call to
the flight on tower frequency and that the flight responded to his call. He then

cleared the flight to land and issued the RVR. He stated that he could not recail
whether Ozark 650 had its landing lights on or nat.

The transcript of tower communications shows that neither the approach con-
troller nor the local controller advised Qzark 650 of snow remova® operatfons. Also
the local Controller did not comnunicate with Sweeper 7 after he took the hand off
of Ozark 650. The transcript showed that in the 12 minutes preceeding the accident,
the controller had six communications with Sweeper 7, involving position reports by
the sweeper cperator, clearance to cross on intersecting runway, and clearance off
the runway for a landing zirplane, then back on the runway. The last communication
between the controller and Sweeper 7 occurred about 6 minutes before the accident.
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Investigators questioned tfie CG/LC controller as to when he last recalled see-
1ng Sweeper 7. H stated that he knew that it had crossed Runway 33 souwthwest bound
toward the apnhroach end of Runway 03 and that he had lost sight of him at that time.
When the CG/LT controller was questioned as to whese Sweeper 7 was when he jssued
the landing clearance to O:.rk 650, he stated he did not know where it was.

LA nine

Two other similar incidents have teen investigated by the Safety Board. n
December 15, 1933, a Japan Air Lines Boeing 747 cargo flight wes cleared by the
local controller to ?and on Runway 06 right, at the Anchorage, Alaska, International
Airport. fit that time the runwaj visual range in the touchdown zone was 1000 feet
in fog. Two minutes "laterthe ground controiler cleared an Airport Authority pickup
truck to drive easthound on Runway 06 right to nake 2 Tapleoy run to check the
braking action of tne runway surface. The ground controlier stated that he requested
clearance from the jocal controller to allow the pickup on the runway. H was not
aware that the 747 had been cleared to iand. The local controller was busy with
other communications and was not sure if he acknowledged the request from ground
contro!. however, the grouna controller believed the tocal controller said "okay."

The crew of the Japan A%+ Fines B-747 states they did not see the yehicle
prior to tne collision, which occuried about 2000 feet beyond the runway threshold
while the airplane's main gear was on the ground but before the nose tad been
lowered from the landing attitude. The vehicle's lights and rotating beacon were
on at the tine. The crew observed & auil flash anc felt a jolt under the airplane
at which time the antiskid inoperative warning light illuminated, ‘oilowed shortly
thereafter Dby an indication of number 1 hydraulic system inoperative. Although
the entire wheel truck assembly was separated from the left brdy gear, the captain
was able to SIOW the airplane and turn off the runway. There was N0 mzjor damage

to the airplane. The pickup truck was estroyed and the driver received serigus
inijuries.
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On March 8, 1384, at the Greater {incirnati Airport, a Piedmont Airlines being
737 wes forced to make a go-around after touchdown on Runway 36 in a-der to avoid
seven SNOW removal vehicles operating on the runway. W the Piedmont flight was
approximately 15 miles from the airport and under the control of Cincinniti Approach
Control, the local controiler had given the ground controller approval to clear the
snow removal vehicles anto Runway 36. The snow plows were proceeding northbound on
the runway in a "V" formation and were accompanied by an automobile whick maintained
comaunication with the ground controller.

The airplare contacted the tower when at the outer marker and was cleared to
land by the local coatreller. There was no coordination or canversation between
the local cortroiier and ground controlier concerning the vehicles on the runway
when the landing clearance was issued.

The weather was reported as: ceiling 300 feet obscured, runway visual range
1200 feet in snow and blowing snow. As the airplane teuched down on the runway.
the captain saw a rotating amber beacon on one of the vehicles and initiated a go-
eround immediately. The airplane lifted off and passed over the vehicles with an
estimated clearance of 10 feet. It landed safely at the airport following the
occurrence.

The National Transportation Safety Board determines that the probable cause of
these accidents were Inadequate Control Tower Service by Air Traffic Control Personnel
Factors relating to these accidents were weather conditions; snow, obscuration, low

ceiling; and vehicles on the runway. Refer to the attached Briefs of Aviaticn Accidents.

/s a result of these investigations, the Safety Board issued the following
recommendations to the Federal Aviation Administration:

Develop a mechanical/aural/visual (or combination thereof) alert

device and require its use by local and ground controllers to
coordinate their activities when a vehicle has been c¢cleared

to operate on the active duty runway for an extended period

such as in snow remnvzl operations. {(Class 11, Priority astien) (A-85-15)

Periodically emphasize in the training of air traffic control

personnel providing airport advisery services the proper

application of runway usage proceduras stressing positive

cocrdination between control positions. (class 11, Priority Action) (a-85-16)

Periodically emphasize in the training of air traffic

controller personnel the requiresents contained in the Air
Traffic Control Handbook 7310.651). March 1984 for restricting
vehicle and aircraft operations in the ILS critical arcas

when the ILS is being used for approach/landing guidance and

the reported ceiling, visibility or runway visual rarge are
below the specified levels. (Class 1x, Priority Action) ,A-85-~17}

BY THE NATIONAL TTLANSPORTATION SAFETY BOARD
/s/  31M BURNETT

Chairmen

/s/ PATRICIA A. GOLDMAN
vice Chairmen

l3/  S.H. PATRICK BURSLEY
Membes
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Nationsl Transportation Safetv Board
Washingtons 0.C, 20594

hrief of Accident/Incident

file No, - 4000 12719783 ANCHORAGE » AK A/C Red, NHo. JO1%1 Tine (Lcl) - 4509 ASY
“w==Bgsie Information-—«-
Tyre Orerating Certificate-AIR CARRIER - FLAD/DOMESTIC Arrcraft Dawaste Injuries
Hynw of Carrier ~JAPAH ALIRLINES SUBSTANTIAL Fatal Serious Hinor Hone
fure af Oreration ~SCHEDBULEDS INTL . CARGD Fire Creu ] 0 0 1
Flisht Conducted Under -14 CFR 121 HONE Pass [+] 0 ] 0
Acc/lne Oecurred Durind  ~LANDING Other 0 1 0 0
m~wwcftrcralft Informatione=-~
Hake/Model ~ BOEING 747-200F Ens Hake/Hodel - F 3 W JI9D-70 ELT Ingstallied/Activated ~ YES/KO
Landing Gear =~ UKK/KHR Nunber Ensines - 4 Stall Warning Svstes - YES
Hax Oross WL - 820000 Ensine Twre - TURBOVAN
Ko. of Sests - PNK/NR Rated Pouer - 493000 LBS THRUST
~=~=~gEnvironsent/Orerations Inforestion~----
t 'er Date itinerary Atrrort Proxieity
- cisfing - COMPANY Lest Derarture Point Dil ARRPORT
ad ~ 1W PLRSON TOKYD: JAPARN
srleteness - UNK/MR Dastination Airrort Data
“re3C Weather - INHE SAME AS ACC/INC AHCHORAGE INTL
Wind Dir/Sread~ CALN Runuav 1d..nt - O4R
Visibildty - +125 8N ATC/hLremace Runway Lth/¥id -~ 1009927 130 |
Lowest Bkw/Clouds - 100 §1 Twra aof Flisht Plen » IFR Runwvay Surface =~ MACADAM {3
Lowsst Ceilang - 100 Y OBPSCURED Twre of Clearance - 1FR Runsway Status = DRY i
Obstructions Lo Viston~ FOG Ture Arch/Lndg - ILS-CONPLETE
Frecaritalion - NONE

C wition of Laight ~ MIGHT(DARX)

------- o ey e e e m e e e e e e e o} A i AL MR B M AR 4t ML GE B AR L AN S L AR Al b b e b e e e A T e e o e B e Mt e L LR RS A S R B G M A T W A e R M8 A S W R e e e e R L A T e e

===~F wsarnel Informatinn«---

Pitot-In-Cnmuwaad Ade - - Medica) Certificate - VALID HEDICAL-WAIVERS/LINIT
Certificatel(s)/Ratingl{a} Biennial Flimht Review Flight Yime {Hours)
AP Current - YE& Total - 17000 Last 24 Hrs - 7
HE LANKD Honths Since -~ Make/Hodel - 3300 Last 30 Davws~ UNK/NK
Atrcratt Yure ~ R-742 Instrument~ UHK/NR Last 0 Dawvs~ URK/HR

Multi-Eny - URK/NR Rotorceraft - UNK/NR
Instrument Ratinais) - AIRFULANE

—===Narrotive--~~

AT 23%% (HE LOCAL CONTROLLER CLEARED THE FLYT TO LAND OM RWY &R. AT 0COL THE GAQUND CONTROLLER CLEARED A STATE-GPERATED
PICK-UP TRUCK ONTO RWY AR FOR A TAPLEY RUN, THE OROUND CONYRULLER STATED THAY HE REQUESTEL CLEARANCE FRON THE LOCAL
COMTROLLER TP ALLDOM THE TRUCK ON THE KUY. HE UAS NOT AWAKE THAT THE R~747 HAD BEEH CLEARLD YO LAND. THE LOCAL CONTROLLER
HAS DUSY MITH QTHER COHMUNICATIENS 3 WAS VOT SURE IF HE ACKNOWMLEDUED THE REQUEST FROH GROUND CONYROLS HOWEVER. THE
GROUNL CONTROLLER PELIEVED THE LOCAL CONTHOLLER SATD °*OKAY.® THE ACFT STRUCK THE TRUCK ABOUT 2,000 FT BEYOND VHL
AVFRUACH LMD OF THE KUY WHILE THE ACFT'S HAIN LANDING GEAR WAS ON THE CROUND BUT THE HOSE HAD NOT YET BEEN LOWERED FP7A

THE LABDING ATTITUDE. THE FLY CXEW STATEQ THAT IHEY DID KOY SELE THE ITRUCK FRIOR TO IHE COLLISEION. AT Q13 THE RuY V1Sual
KARCE(RVR) WAS 400 FT VAKLABLE 0S40 71,
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Nations}] Transrortetion Eafetw Board
Mashinstony B.C, 20094

fraet of loacident

File Ho. -~ 503% d/08/04 ERLANCE 1KY A/C Ked, Ko, N/94AN Tiwe {Lol) ~ 0747 E£6Y
~e=~Banic Infarmption--v--
Ture Ororatine Coartificale-AIR CARRIER - FLAG/DOREGTIC Alrcraty Danuxe Iriurion
Hase of Carcier ~PIEDNRONT AVIATION HONE Fatal Bertous dinor Nane
Tuse of Operation ~BCHEDULEDDOHEGTTC PAX/LAROD Fire Crewm 0 1] L] ]
Flisht Canducted Pader -14 CFR 121 HONRE Faey 0 Q 0 1?
fncideny Qecurred Buring  ~LANDING Other 0 ¢ ¢ )
~+s~Aircraft Information----
Makp/Badel L= BOEYHO 737-300 Ene Haka/MHode) ~ P § W JTH-I% ELY Inttplleu/Ace ' = YEB/HO
Landing Sear - TRICYCLE-RETRACTABE Husher Ensines « 32 Stali Weronind Sy t - YEY
Mou fiross ¥4 -  H0200 fEnginme Tusy - TURPOEY
Ho. of Srltt - 152 Roted Fower - 15%00 L B9 THRUBY
".-rcnv\rnnuontfararotlanﬁ Infarmetion-~~~
Weather Data Ibinerary Atrrary Prokfiaitly
Hu Briwfing -~ FGY9 Last Dwrarture Point OM AIRFPORT
hethad ~ TELEPHDNE LOUTHVEIE! SenY
Coaristenmsas - FULYL Destination Aterory Dates
Banic Waather -~ IMC BANE A8 ACC/INC OREATER CINCINNAT] LRTL
Wind Die/Groed- 1C0/080 KT8 Runwaw Ldent = 4
Vistbi i - T00 oM ATC/ALrarace Runyaw LAh/¥Wid ~ @300/ 159 1
Lounss Brw/Clouds -~ 300 FY Ture af Fliaht Plan - IFR Runwav Burfaces =~ CONCRFIE [
Louwrl Cetlins - JOO FT OXSCURLD Ture aof Clearance - JfR Rynwav lstus ~ dNU¥ ~ WETY Y‘ *
Obstructions Vo Yiaton- BLON] § BNOY Ture Arch/Lndga - TL8-COHPLEYE
Freciritation - 4HOW

Conditran af Lyuht - DAYLIOHY

------------------------------ A R R A I I e T I b Lk i o Y Y

~~~-Fersonnel Inforsetjon----

Pilot-In-Coamand Ads - L {: Hedical Cortificete = VALLD HKEDICAL-HD WATVERA/L ALY
Cartificatelnd/Retinsty) Miennial Flisghy Reviwew Flidht Timo (Houre)

COMHERCTAL +ATPSFLT END Current ~ Yea Tntal - UNKZHR Lawt 24 Hry » UNK/NR

HE LAMDHE LAND Hanthe Gince -~ 4 Hahe/Nodel~ 2400 tast 30 Dawsn+ UNK/HR

Alroraft Tuere - P-237 Instruaent= UNK/KNR I.aat PO Daws~ UNK/HR

Kulti-Eng = (INK/KR kotorocralft -~ UHK/HR

Instrumnent katinmis) ~ AIRPLANE
e T e B e T LN I P R ) R R R e R R N L L L T e T L L L R R R L RN LR E RN RS Y Y]
—ec-Narrgtive-~ -~
WHILE THE ACFY WAS ABGUT 1% M1 B4 OF YHE ARPY BEINO VECTORED FOR A RWY 34 CAY 1] APPRDACH, THE LOCAL CONTROLLER QAVE THE
NKOUND CONTROLLER PERMIGGION YO CLEAR ONDV REMOVAL EQUIPMENT 10 FROCKEDT KORITH ON RMY 34 & TO EXIY kMY 34 AT THE
THTERSECTTON OF RWY 220, THE ALFY REFORTEDR AY THE QUTCR MARKER § WAS CLEARED TO LAND, THERE WAS NO COHVERRATION DETVEEN
THE COMTROLLERS A% TO THE SYATUR OF THE GHOU REAMOVAL EQUIFNENT, JUST AFTER TOUCHDOMN YHE CAPTAIN GRUERVED THE AMDEK
SMOTATING PEACON OF ONE OF THE VEHICLES AROUT 1¢000 FY AHEADN, TUE CAPTALN HADE AN JAMEDIATE GO-ARDUHD § THY ACFY KIBHED
TYE 8 VEHICLER BY aM ESTIMATED 10 F1. THE RWY VISUAL RANGE (RVR) MAB KEFDRTED A9 3.000 FT,
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.".National
‘ Transportation
Safety Beard

Washington, D.C. 20504 |

Amcmw accmmwmcaﬁm UMMARY;‘JE

Pfle Fo. 928 : E
Aircr=ft Operator: G. 6 J. Leasing Company Ly
Aircraft Type & Registration: Machen Superstar | (Piper
PA-60~-601P)
Location: Cockeysvilie, Marylsnd
Date 6 fire: April 28, 1984; 1507
Eastern Standard Time
Persans on Board: 2 == Pilot-1; Passenger—1 ¥
Injuries: Fatal - 2 g1
Aircraft Damage: Destroyed 71
Other Damage or Imjury Kone 1
Type of Occurrence: Loss of Power/Loss OF £
Control §i
Phase of operation: Cliwb to crofse i
On April 28, 1984, K607%R, a Plper Aerostar, serial nuibet,“-_-]y',-
61P-0735-8063359, was schedsled for a pleascre flight frow. 3}
Lancaster, Pennsylvania, to Gainesville, . Florida, on am -}
instrument flight rule (IFR) flight plan, with -a final crnising P X 1
altitude of FL 180. - : . ';

On. the morning of the accident, the - pIlot of 360792“-
traveled from Baltimore, Maryland, to Lancaster, Pennsylvania,_:o
pick op the airplane that had been upgraded with a Machen, Ipc.,  °
656 Superstar Coaversiop. At that time, he received a2 30-minule
dual fawmiliarfzation flight and a short review of the performance -
charts aosd £flight w=manual supplemenz associated with the .-
conversion. The “fuel = tanks were topped off "aftez'f_theffj'f”'
fazlliarization flight. ' ' : A TR

o N e MR N 1

e s

P

About 1125, the piloc of %60?93 received a partial wea.her'
briefing from Washington ‘Flight Service Station (FSS). At 1622, -
he called the Harrisburg Flight Service Station, obtaiﬁedeépﬂff. .
abbreviated briefing from Lancaster te Gainesville, and filed”é'.*
€light plan. Official weather reports and fcrecasts the day of .
the accident showed no significant weather along the route of
fiight, and there were no SIGMETs or AIRMETs pertinent to the
area of the accident. Ceilings were between 4,000 and 5,000 feet _
with layers to above 20,000 feet; visibiliry benecath ‘was
unrestricted. ‘ . ' EREETEIE

A witness at the La*cas:er Alrport desc fbed the pilot aS:"
nervous and said his "hands were shaking.” Also, the fnstructor
who had giveo him the familiarization ride testified thatr the ©
pilot said he felt uancomfortable and nervous., However, a,close 
frfead with whoa the pilot had talked by telephone just before
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takeolf did not detect nerveusness in his vofce. The instructor:
saw the aircraft takeoff and obcerved nothing unusual.

Following its takeoff at 1448, Laucaster Tover releaseg
ES079R 10 Harrisburg Approach Control at 1450; tbe flight was
subsequently handed off to the New York Air Route Traffic Control
Center (ARTCC) and then to the Washisgtoa ARTCC. Each Center
communicated with the flight. and the pilot acknowledged and
responded to instructloas after each trezasmissina. At 1457:42,
Washington Center cleared the flight t» Ymaintais One eight
zero. " Several other routine instructions were given to ascd
acknowledged by the pilot of #607%8., At 1533:25, N&OT79¢%
transmitted, ""Aerostar six oh seven nine Romeo Leaving seventeen
for eighteen.” The next transmission Tfroa the flight was a
Mayday call at 1505:26, which was ackaowledged by Washingtore
Center at 1505:34. K8079R responded ac 11505:38, "'OK, Mayday,
lost engines, lost euagines, droppiag Tfast.™ This was the last
transrission fros H5Q79R, Radar contact was lost less than 2

minutes later. The aircraft crashed shortly thereafrer ia a
grassy field adiacent to a road in Cockeyegvilile., Maryland. The
airplane was demolished ard the two occupants were Killed. There

was no fire, and there were no injuries to persons on the groucd.

h teadout: of the recorded radar dars from the Baltimsre
Approach Control facility revealed that #§#979% descended Ffroa
16,900 feet to 2,306 feet In about 90 seconds, an average descent
rate of more than 9,700 feet per =zisute.

Witnesses saw the aircraft after ft descended through the
overcast when it yag estimated o be bctveen 3.000 to 1,500 feet
above ground level (AGL). Weathar at the site vas partly cloudy.
According to severdl witnesses, one a current pilot. there was a
discernible pitchup, described by one witaness as abrupt, the
wings were ""bankfag"™ oK "shifriag" from left to right
continuously, the plane rolled to an fnverted position and then
entered a gnosedown attitude. The flaps aod gear were up.
Several witnesses saw something fall frems the airplane before it
hit the ground.

The Piper Aerostar was purchased ia Jaszary 1984. and, io
February 1984 at the request of the pilot, had been modifted by
the additioa OfF an auxiliary fuel tank. The ptist had fiows the
plane to Florida and back cthree or four times after the fuel ta=nk
ingtallastion.

N6079R vas upgraded most recently vith a Machen, Inc., 656
Superstar Cooversion. whichk included the {instaltation of two
turbocharger—equipped engires, vith £=11 Tfeathering propellers.
The caoaversion was made by a firma certfffed by the Federal
Aviation Administration (FAA) for repair and =matintenance on Piper
Aerostar airplanes. Work or? Y6079k was completed and checked out
by an sirframe and powerplants {A&Pj nechanic. aad was test flown

ad

oot e o b s Pk ytoma bR e i ety AR e § i G e P s il IR PP §

e,

L R s e e e

v gt WP s oo i s

A L e



g

ek ey gty AT e e A m e e aPme e e - el aem s

-29-

the day before the accident. The f{nstructor/test pilot noticed
no unusual characteristics vith regard to cooling, engine
stability vis—-a-vis rate OofF fuel flow, manifold pressure, or high
oil tesperatuces, He sStated chat during the fagfliarizstion
flight with the pilot on the day of the accident the fuel tank
selectors were in the on position, that fuel in all tanks would
be used with the selectors in that position, and that there vas
so reason fTor them to have bees changed. The pilot's attzation
was direrced o the expanded ®achea Superstar portion of the
flight manual. especially the power-to-fuel ratio settings, and
during the flight, e=ephasis was directed to engine gages, the new
digital fuel flov system. and pover settings.

The Hatiocal Transportatien Safety Board's examination of
¢he wreckage aod engines and propellers (adicated that neither
engine w2z developing power at 1impact. Both propellers were
attached to thef{r respective hubs and all blades were in the
feathered position. Oil was prasect in both propeller governing
units. The engines were free of »pretampact deficiencies whlch
would have affected normal engine operation. The clactcie TFuel
boost puap switches vere found in the off positi{en and the fFuel
aixtuces on rich. Yhen the boost gpumps are off during cliab
above 10,000 feer, insufficient positive fuel head pressure to
the engine driven high pressure TfTuel pumps results 1in puop
cavitatios and Ffuel starvation The First (ndicatioa OF
potential starvation would have been noticeable on the Ffuel
pressure gage, located i{a the lover right ifasicuzmzat panel. The
normal operating procedures Listed in the FAA Approved Airplane
flight Maouasl require the electric Tuel o450 umps o be on
during c¢liab above 10,000 feet; the takeoff checklist on the left
sun visor of the airplane also included this sztatezent. Flight
tests conducted by Hachen vsciti{sd that the engines will gquit at
altitude if the 1=velotf{ IS (nitisared by First reducing propeller
rpm, The engines cannot uwe rescarrted IF the aixtnce {s rich.

The fuselage vas demolished, aza¢ the lover forward area and
belly area vefe crushed wupwartd and zccordioned aft. Ths
capsaaage was separated from the fuselage. The right vfng wazas
broken 1iInto thtee major sections: an inboard section out to
about wing station (%5) 140 with retracted flap attached, an
outboard wing panel froa US 140 to 195, and the wisg extension
sssenbly wvith the wingiip attached. At US 135, the wing
extension assembly was separated from the outboard wing panel
along the chordwise row of rivet attachmeat potats to the uypper
and lewav surfaces of ¢iie wing skin. On the outboard =ad4 of the
wiog panel at S 195, attachment clips were (nstallzd oc the wing
rib. but there vere no rivet holes withia thess ClIPS :t¢ provide
fcr attachsent to the intercostals of the wing exztension
esszably, The aft intercostal of e wing exteasion asssably did
pot contalfe rivet holes toe proride For the attachasat O the
clips ¢a the right ving panel. The forward i{ataccostal conrained
three d4rilited holes, but there was n¢ evidence that rivets jad
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ever Dbeen 1{ustalled, The atlleron 4inboard end vas partially
attached a2r the inboard hinge; the remainder of the right aileron
vas separated {rom the vfng and was fouand in two pieces about 1/2
nil—- froa the accidear site, One of the pieces coataincd a
posi ive Dbeod which aligned with a positive bend and fracture 1iIn
the right wing, The 1left wing was also broken into three aain
pieces. an inboard section ot to %8 135 with retracted flap
attached, an outboard panel from ®ws 135 to ®ws 195, and the wing
extensten assembly. The attachzent clips for the vfng exreasion
asseably were pulled from the ving rib and were still attached to
the 1intercostals on the wing extension assembly. The left
aileron vas separated from the wirg at the hfnge points.

All fractures observed during the examinatioa of the
wreckage were typical of overload failures. The alignment of the
positive bend in the right aileron with the positive beod in the
right vfng 1is evidence that the two Ieatr together prior to
separatfon of the aileron. Although the attachment rivets
between the right ving extensfon assembly and the intercostals
were missing, and the abseace of the rivets would compromise the
structural integrity of the wing assembly, the evidence indicates
that this ozission was aot a factor inm this accident.

The pilct was certificated as a private pilot. airplane
single engine land, on Yay 5, 1968. A auitiengine rating was
issued In Mareh 1975 and aan iInstrumeat ratiag {a Hay 1970 after
initial disapproval and :lighr retesting each time, and a single
engine sea rating was 1issued fa July 1975. 1Ia June 1983, the
pilot reported a total of 2,500 flight hours oa his application
for a third class medical certificate. However, ro assessuent
can be made of flight time reported ok 1aacruaeat and multieangine
experience since cozplete records do anet exist, and the absence
of entriez fa his logbook precludes an evaluation of training
received. ZaAA had ao recorded vfolatfons agafast the pilot. »butz
he had been involved ta a ground loop accident fa 1968, and in
1971 he suffered iInjuries 11a a helicopter accident vhile
receiving dual instruction.

The airplane had been flowa 105 hours since its purchase in
January 1$984. Although there vere nc Aexestar entries in the
pilot”s flight log, he had received 8.5 hours dual instruction
by the sellers of the Aerostar since purchase, including the 30-
minute familfsrization flight on April 28 following the Superstar
conversion. In addition, uae bad received 2 hours of Aercstar
flight traesition |Instruction at the Fiper Training Center ia
Vero Beach, Florida, fn March 1984, following 2 dags of ground
tranasirfion school. However, the Piper flight Instructor &t4 not
issue a trangition certificate, but recoamended further
multiengine practice with an {astructor. In 8 report on his
assessment of rbe pilot's perforcance. the fastructor 1listed
deficiencies, such as the pilot's inability tO remember
procedures, lack of understanding of the procedures, poor
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performance of flight maneuvers, and slow reasction time.

The pilot held a third class medical certificate with a
corrective lens 1imication, issved on June 24, 1983. Eis doctor
had seen him for a brief Vvisit a week before the accident and
sald he beltieveé the pilot was physically and mentally souad. A
toxitology test following the accident was negative for drugs and
2lcouol.

In summary, the 1investigation of this accident revealed
that the 1loss of both engines resulted from Tuel starvation
because the electric fuel boost pumps meost probably were uot on
during the climb above 10,000 feet. It is not likely the pilot
turned them off during the climb. bst rather that he never turned
them on faitfally as required by tie Flight marual and checklist.
Although he was certified for multiengine iInstrument flight, his
demonstrated proffciency 1 month before the Hachen conversion was
not adequate to earn him a traansitfan certificate. There 1is
sufficient evidence to suggest that - . pilot vas nervous and
uncomfortable akout flying to Florida. Self-induced
psychological stress over his =minimal experience in the newly
converted, high performance airplane may have contributed to or
been responsible for his wunease, Once dual -engine failure
occurred, the demanding situation exceeded the pilot’s
capabili.ies and caused hin te lose control of the airplane, In
addition, part of the descent voutd have been 1In 1iInstrument
conditions, and spatial disorieantation could hate contributed to
his 1inabilfty to maintain control. Given the pilot's recorded
lack of proficiency iIn the Aerostar, he probably was not capable,
in a stressful situation, t6 perform the steps In the emergeacy
checklists for ""Engine Failure During Flight"® and "Restarting
Feathered Engine"™ which contained up to 28 steps. Given the
rapid desce=at rate disclosed by the radar data, any abrupt
cortrel iInput or attitude change could result iIn positive &
forces exceeding the airplane’s limitations.

The National Transportation Safety Board issued the
following recommendation to the FAA as a result of this
investigation:

Issuc an Airworthiness Directive to require a
one—time 1inspection (and repair 1T necessary)
of Models PA-60-6018. -60iP, and -602p Piper
Aerostar alrplames to determine whether the
intercostals of the wing ext=z-sion assemblies
are properly attached with rivets to the wing
rib structure at wing station 195. (Class 11,
Priority Action) {(A-85-31)

The attached Brief of Accident contains the sSafety Boad's
conclusions, findings of probable cause, and related factors.
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Brief of Accident (Continued)
File Ho, ~ 928 4720704 COCKEYSVILLEsND A/C Reg, No. N&OG?9R !1.0 Lel) - 1367 ESY
Og¢ecyrrence 41 LOSS OF POWER(TOTAL) -~ NON-MECHAYICAL

Fhase of Oreration CLInB - TO CRUISE

Finding(s)
I. FLEGHT MANUALS - NOT FOLLOYED ~ PILOT IN COMMAND
2. FLUID/FUEL - STARVATION
3. FUEL BOOST pump SELECTOR POSITION - INPROFER - PILOT IN CONMAND
4, IMPROPER USE OF PROCEVURE.LACK OF TOYAL EXPERIENCE IN TYPE OF AIRCRAFT ~ PILOY | N COHMAND

- Ll R R R P e T L P T L L Lt

Qccurrence 92 LOSS OF CONYROL = IN FLIGHY
Fhase of Oreration CLIn® - 10 CRUISE
Finding(s)

3. ALRCRAFT PERFORMANCE»TWO OR MORE ENGINES ~ INOPERATIVE
6, AIRKCRAFY WANDLING - UNCONTROLLED  PILOT IR COMMAND

r IMPROPER USE UF EQUIPHEHT/AIRCKAFTrSPATIAL DISURIENTATION ~ PILOT_I N COMMAND
8. lnrkorsk USy CF EQUIPKENT/AIRCRAFTsINAREQUATE RECURRENT TRAINING ~ PILOT iN COMBAND
Occurrence 43 ATRFRABE/COMPONENT/SYSTEN FATLURE/HALFUNCTION

Phase of Orerstion DESCERT ~ YNCONTROLLED

Fandins(y)
9. FLIGHY CONTROLsAJLERON ~ OVERLOAD

10, PESIGN STRESS LIMITS OF AJYRCRAFY - EXCEEDED = PILOT IN COMHAND
11, FLIOGHY CONTHOL AILERDN ~ SEPARATION

o T 2 S o T e e P e e 0 o e T e T o A o e o T A R A TSR OO A B A R R T W9

Occurrence #4 IN FLIGHT TOLLISION WITH TERRALIN
Phase of QOreration DESCENT ~ UNCONTROLLED

~==-Probable Cayse~~~~

T WS W T T e R N L VR R S VR e S T e R e T O e

The Natiansl Teanserartation Safatv Board detertines that the Probablis Caussis) of this acceident
in/are findint(s) $22r348¢7¢9¢110

Frctor{s) relating to this accident is/sre findingis) 4,50
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File No. 5059
Aircraft Operator : 1. U.S. Alr Force. 89th Military Afrlifc Wing

2. M. John R. Kowalczyk

Airplane Type and Registration: 1. Boeing vC-137-BN 58—697f*_“‘““—--___‘____‘hhq‘*
2. Cessna 3105 H3057L

Location hkron, Ohio

Date and Tine

September 30, 1984, 1758 Eastern Daylight
Time

Persons on Board - Injuries

"
[
.

Crew 17 Paesengers 28 = No Injuries
2 Crew 2 = No Injuries

Aircraft Damage : 1. None
2. None
Other Damage or Injury : 1l. PMone
2 None

Type of Occurrence

Afr Traffic Coatrol System Qperational Error

Phase OF Operatien

"
[
.

Climb = TO Cruise
2 Cruise = Normal
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On September 30, 1984, at about 1758 1/, Air Force 2, 2/ a Boeing ¥C-1378
(civilian B-707-153) operated by the 89th Hilitzry Airlift Wing. and ®3057L, a
Cessna 310, passed within less than the prescribed a2ir traffic controi (ATIC)
#eparaticn due to an ATC system operational error 3/, The incident occurred
near akroz, Ohio. -

The Cessua vas operating on an iastrument £light rules (IFR) clearance on }
a flight fromw Green Bay, Wiscoasin, to Annapolis, MXarvland. The £flight was
operating at an assigned altitude of 13,000 feet and vas under the control of i
the Federal Aviation Admiiistrationt's (FAA) Cleveland. Ohio, Air Route Traffic i
Control Center (ARTICC). i

Air Force 2 had departed the Cleveland Ropkins Airport on an IFR clearance
to Andrews AIr Force base, HMaryland. After departure £rom Cleveland. Air
Force 2 vas assigned an altitude of 8,000 feet by the Cleveland departure
controller, and contzel of the flight wes transferred to the Claveland ARTCC.
On initial contact With the Cleveland ARTCC controller, (R 44) Air Force 2 wes
cleared to clinb zo flight level 23G (FL 230). 4/

Both airplanes were identified and vere being observed on radar to be

~———______ proceeding southeastbound with Air Force 2 behind but overtaking X3057L. Air
Force- 27 was—abort- |S wmiles behind the Cessna whea the Cleveland ARTCC

controller instructed the flight to climb and maintain FL 230. Ar the time

the clinbd instruction was issued. recorded radar data indicated that Air Force

2 was =maintaining an indicated airspeed (I48) of about 250 'mots and a rate of

cltab of about 1,500 feet per minuvte. As the flight passed through 10,0C0

feet 5/, the aircraft commander increased the flight's airspeed to about 320

aots I4S and then increased the rate of clizb to about 3,300 feet per minute.

1/ All tizes shown herein are Eastern daylight time and are based on the 24-
hour clock.

2/ 1Identificatioa vhen tramsporting the Vice President of the uUnited States.

/ An error which results {a less than :he applicable separation minlmez
between two Or no-e a.izc¢raft, Or between an aircraft ard rerrain or
obstacles and obstructions prescribed by ¥FaA Handbook 71319.65 and
supplemental instructions,

4/ A level of constant atmespheric pressure related to a reference datum oOf
29.92 inches of mercury. Each is stated in three digits that represent
hundreds of feet. For exampie, flight level 230 representa a barometric
altimeter indication of 23,000 feet.

5/ 14 CFR Part 91.70 require.: that, "Unless otuerwise suthorized by the

Administrator, no person =ay operate an aircraft below 10,000 feet MSL =t
an indicated airspced of mere than 2506 knots (288 m.p.h.)."
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Az AIr Force 2 continued 4ts climb, &the Clevelaud ARTCC't computer
conflict alert funcuion §/ activated as to both airplanes, alerting the
controller to a prospective incursion on the prescribed separation- Tae
controller, acting upoa this infsnnation, instructe¢ AIr Force 2 to maintain
12,000 feet. Afr Force 2 acknowledged the change in altitude sssigament aud
stated to the controller that the flight was passing 12,200 feet iz its cliamd
when the instruction vas issued and that the flight would descend te 12,000
feet

Recorded radar data from the Clevelzaad ARTCC indicated that Air Force 2
reached 2u altitude of 13,000 feet before arresting its clinb and desceading
to 12.000 feet. Additiomally, the data indicated that a minimum slant range
distance of (.25 nautfcal mile existed between the airplanes at 175%9:49. At
this ti=me, Air Force 2 vas 600 feet below R3057L descendiug and peassiag Off
the Cessna’s right. The minimum prescribed ATC separation 1z 1,003 feet
vertical or 5 miles lateral clearance hatween the two alrplane:,

The flightcrews of both airplanes stated that, at :he tine of the
occurrence, instrument mestecrological conditions (IMC) existed and that they
did not see each other. Additionally, the pilot of the Cessna stated that he
vas not aware of the occurrence until contacted by Safety Board investigators.

The Cleveland ARTCC controiler, who was responsible for the separation of
the ai{rplanes, was a full petformance level controiler vith 25 years
experience. Be waa properly certificated for his position and was medtcally
qualified. ©During an interview condusted after the inecident the controller
stared. "l should have turned him rather than eciimbed him.”" The controller
had been assigned te his operating pusitior about 140 minutes before the
operational error took place. He stated Chat his workload wee light to
moderate at the tiae.

The Safety Board's investigation determined that the operatioral error
occurred because of the unsatisfactory performesnce of the {ndividual air
traffic controller. The centroller faziled to assure that the prescribed
minimm ATC separation would be maintained between Air Force 2 and the Cessna
when their flightpathy crossed. The controller used poor judgment and poor
control technique when he cicared Air Force 2 to clinb through the alc¢irude
being maintained by the Cessna. Two other control techniques =™ wvertical or
lateral separation —— were available, either of which wzuld have assured the
prescribed seraration bvetweer the airplanes. First, the controller could have
cieared Air Force 2 to matntain 12,000 feet until well past the Cessns ead
then issued the clearance to climb to FL 230; or the c¢ccntroller zould have
issued a turn to Afr Force 2. and when the =zinimum lateral separation was
attained, iostructed the crew to cliab to FL 230.

6/ An aural and/or visual alert to controllers that an actual or potential

~ aircraft separation hazard exists. The alert is generated by opreset
separation parametecs within the ATC computer. Sot all alerts {ndf{cate an
actual ceozprozise OF separation; soze alerts indicate that prescribed
separation will be comprentsed iFf corrective action is not taken.
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The Safety Board's Investigaticm concluded thar the Air Traf{ic Coorrol
Systesm otherwise operated sarisfactorily. The radfo cowmmunications, radar,
compuler hardware and software were operating as designed and did =mot
contribute to the cperatiocal error. In fact, the conflict alert function
warned the controller of the potential conflicr berween the twe airplancsz.

The atzached Briefs of Avilation Incidents contzin the Safety Board's
finding(s} ecd determination of proballe cause(s) aad facrtor{ )} relacting to
thia fncidoar.

As 2 result of this investipation, the Safety Board issued the following
safety recommendaticon to the Department of Defease:

Equip all curreat avd oewly acquived f{ixed-wing ard rotary-wing
alrcraft operated by the militsry departmects, which are used
primarily to tramsport passengers, with state-ci-the-art cockpiz
volce recorders and digiral flight data recorders that record
snfficienr parazeters for effective accideat irvestigarion, and
place these recorders in the alrcralt for maxizm swrvival
potential. (A-B4-134)

In {ts respocss letter, dated February 4, 1985, the Department of
Defense agreed with rthe intent of this saferly recommendation. The Secretary
0f pDefenge has direcred that all aicplanes used by the B9th Mtlitary Alrlifc
Wing be retzofitted with wore capable recorders.

BY THE NATIONAL TEANSPORTATIOR SAFETY bOARD

fs/ JIM BURNETT
Chairman

/s/ PATRICIA A. GOLDMVAN
Yice Chairman

/s/ G.H. PATRICK BURSLEY
HMember

May 8, 1985
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Halional Transrnrtation Bafetv board
Woshinstons b,C. 20594

Fryef of incident

Filw Mo, ~ 5049 VL0704 AKROH O AL Red. Ho, NJOS?L Yime (Lel) ~ 1256 £
====Wasic Inforsetion~-=-~-
Ture Qrerating Cortificate-NOHE (OLKERAL AVIATION) Arrcrafly Damane Induries
HONE Fatal ferious Hinor Hane
Tvre of Oreration “PERGONAL Fire Creu 0 Q 0 L
flieht Conducted Under 14 CFK 91 HONE Fasy 1] 0 0 0
Incidant Dceurred Durinu  ~CRUISE Other [1] Q 0 L} ]
ws==Bircraft Informetion----
Maka/Hode) - CEHBNA 310U End M.re/Hodel - CONTIMEMYAL 10-470-U ELY Installed/Activeted « UNK/NR
Landing Gear ~ TRICYCLE-RETRACTANLE Number E£natnes - 2 Geall Warnine GQuston ~ YLK
Hew Orows WL - 5100 Engine Tury « RECIP-FUEL INJECTED
No. of Syaty -~ 4 Kated Fower - 240 HF
===c~bnvircnneny/0reretions Inforeation-=n~=
Waather Date Itinerary Asrrort Frosimity
W Briefing - F83 Last Deeartyre Polint OFF AIRFORT/GIRIP
Hethod - IR FERSON ORELN BAYIWT
foarleteness ~ §LULY, Dostination Arrrary Date
Basic Weather - InC AMHAPOLI S ND
king Dir/Bramd~ UNRZNR Runway ldent ~ N/A
Visibility =~ UN#/HR ATC/Airsrace Runvaw Lih/dsd =~ R/A
Lowsast Shw/Clouds -~ UNK/HR Tvre of Fliuht Plan - (FR Runwav Syrface =~ N/A
Lowest Cetlang = JO0O0 FT QVERCABY Ture of Clearance - 1FKR Kunuew Status =~ H/A
Jbstructions 10 Viston= FOU Ture Amch/Lndy = NONE
Precimrtation - RAINM

ffonditian of Lixht = DUBK

e - R R Ry ERE L E T

wa=-Porsanne} inforestion-~~=«

R L R R R R A o R L T T L T L Ly "

Pilot-In-Coanand Ae =~ 34 Aedicel Cerlificats ~ VALID KEDICAL-WAIVERG/LINLY
Cortificatein)/katinuis) Fiennial Flisht Review Fliwht Time (Houre)
COMRERE TAL Current -~ YF8 Toval - 31007 Last 24 Hra » UNK/NR
I LAND«NE LAHD Months 8ince =+ 3) Kaks/Hodel - UNK/NR Last 3O [swun~ UNK/ZHR
Alrcraft Turg - C-310 Instrument~ UNK/NR Last 90 Dawer UKK/HK
Nulti-End - UNR/NR Rotororeft =~ UNK/HR

Instrusent Ratindla) - AIRPLAHE
L N W T B W M M by o A T A Y e AR N e N PN W R W W U A R R W U YR B ey R TS W BT B B 4 B e iy mk s W W BN Y M W N a L N TN LA A A AR A A A A LR AL LA EE AL AL AL ELLETESELEEREYENY'Y Y
+~~-Narrative~~=~=-
A BOEING VC-337u<BNy USAF 038-6971¢ UPLRATING A9 AIR FORCE 2 (AF-2), DEFARTED CLEVELAKD: DMy AT ABOUT 1743 EDY
Ch AN IFR CLEARANCE. AFTEN DEFARTING CLEVELANDe AF -2 ¥AH ABSIGNED AN ALT OF BOOO F1 MYL bY CLEVELAND DEPARTURE
COHTROL & WAB TRANSFERYD TO CLEVELAND AKICC. ON IWITIAL CDNTACY WITH CLLVLLANT ARTCC, AF- WAR CLEAKED 10 CLIND 10
FLILEVEL 230, A CEBSNA 310J. HIOS?Ly WAS CRJITBIND IN THE GAKE VICINITY ON AN 1FK CLEAKARCE AT 13:000 FT 4 WAE ALSD
UNDER {CUNTROL 0F CLEVLLAND ARTCC. AS AF-2 WAG CLINBING THEU 122200 AKICC'S AYC CUMFUTER CONFLICT ALEKRYT FUNCTION WAR
ACTIVATED FLY BUTH ACF Ty ALEKTING THL CONTROULLEKR OF A PENDING LOYY OF KEPUIKEY SEFARATION, IHE CUNIKULLER INGTRUCTLRD
At~ 10 MATHTALH 424000 FT AF -2 ACKHIVLLDOGEDR. MDBEVERs Ab«2 REACHED AFKX 130000 11 BEFOKE BTAKTIND DESLLEMNE & BLFN COMTL
DECKEAGING. KUAK DATA dHOVED A MIN SUANT RANGE DISY OF 374 M1 UITHAOY #1 UKY SEFN, [HIS CONSTITUTHL AND ATL
CHLEATIONAL LRKUR TNVULYING LULY THAN STANDARL BLFN, THE ACET WLhE IH IMC & HDNEL ©F THE FLIS HAW THE LUNFLICTEMO tRAFF G
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Afrcraft Operator

"

Airplane Type and Registration:

Location

L 1]

Date and Tiae

Persons on Board ~ Injuries :

Aireraft Da_age

Other Damage or Injury :

Type of Occurreace

"

Phage of Operation

~ AIRCRAFT ACCIDENT/INCIDENT SUMMARY

1.
2.

43~ National
Transportation
Safety Board

Washington, D.C. 20594

5058

U.S. &tr Force, 89th Military Airlift Wing
Mr. Bruce E Collins

Boeing VC~137-BN 58-6370
Mooney M20C N65070
Seattle, Washington

Octobar 18, 1984, 144S Paciffc Daylignt Time
Time
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Crew 16 Passengers 33 = No Injuries

Crew 1 = Ko Injuries 3
None
Xone 1
None ;
None

Near ¥idair Collision

Approach ~— Betweea Izitial and Final
Approach Fixes

Cruise
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¢a October 18, 1984, about 1445:27, 1/ the flightcrew of Air Force 2, 2/ a
Boeing VvC-1378 (civilian B-707-153) operated by the 89th Military Airlift
Wing, ceperted O the Boelng Field Alrport Traffic Control Towxsr (ATCT) local
sontroller that the fitght had to 2= evasive action to avoid =znaother
aircraft. The near =idatc collision 3/ vas reported by the aircraft coamander
(AC) who was occupying the right cockpit seat, regarded to be the copilot's
sat. h e assigned copilot vas seztad in the left seat and was flying ctte
aircraft on an fastramsat approach te runway 31L at Seattle Bo=ing Field
drpart, Shortly after the incident, the AC stated that the traffic was a
#oonsy alrplane (low wing, single aygire).

At the tine of the incident, Air Force 2 was operating On an instrument
flight rules (ifr) clearance and was inbound for a landing at 2ozlnz Field.
The Tlight hac? contacted the Seattle Tsraisal Radar Approach Control (TRACOR)
east arrival controller at :1436:35, and requested a touchdown time OF 1447.
Atr Force 2 wzs vectored by the east arrival controller €or the localizer
backcourse approach to ruaway 31L.

Weather at the time was described by the flightcrew of :ir Force 2 as good
with the sky clear and reported visibility at 15 =niles.

t 1441:40, the east arrival controller instructed 4it Force 2 to descend
to 3,000 feet and to proceed inbound on the final approach course. At
1442:34, the Fflight was cleared for the approach and instructed to cross the
LACRE Intersection at or above 2.600 feet and to contact Boeing Tower on 120.6
iz upon arrival a the LACRE Intersection. usiCRE Intersection is 7.5 miles
(distance measuremsat 2quipment) frea the alrport. The fTlight acknovledged
the clearance. At [442:4%, the east arrival controller advised Air Force 2 of
tratffc at 1ts 1¢ o"clock positioc, 2 atlzs distant. The Flight acknovledged
the traffic advisory, but advtsed the controller that it »zs not in sight. At
1443:11, the east arrival conteotlzar Issued a second traffic advisory to Air
Force 2 regarding traffic at its [i-o‘clock position, 1 i/2 miles diztzat and
on a northbound heading. Air Force 2 ackaowledged the traffic advisory but
again advised that it did not have the rratiic In sight.

At 1443:23, Air Force 2 advised the east arrival controller that the
flight was changing to the Boeing Tower frequea(?/_ At 1444:15, the east
arrival handoff controller called :he Boeing ATCT Tlight data controller and
advised that Air Force 2 would be contacting then and tha: the flight did not
have the traffic in si{ght that «wa:z Ooff to its left. At 1444:45, Alr Force 2
reported on the Boetng Tow:=t frequency and advised that the flight had to rake
evasive sctioa to avold traffic.

1/ ALl TIMES snowan herein are paciiic daylight time and are based on the 24-
~  hour c¢lock.

2/ ldentification when transporting the Vice President of the United States.

3/ Aa Instance when a report is received by ATC personnel from an aircrew
T member that a collisica hazard existed between twe or more aircsft.
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The aircraft commander, in arviewed by a Safety Board investigator sfter
the incident, stated that the wsasther was good and that the flightcrew had
been advisad of the traffic. The &C, seated in the right seat, first observed
thr traffic out of the airplane cockpit's left-side window. The ailrplane
appeared to be level «ith his aircraft and on a collision course. Ee
estimsted Ita distance from his aircraft to be 1,000 to {,500 feet when firsk
sighted. @ The AC assumed control of :ne aircraft from the i{=ft-seat pilot,
retarded the power, and pushed the nose of the airplane over (down) slightly.
The traffic passed directly over the midsection of Alr Force 2 about 100 to
200 feet above te airplane. The traffic did aoc appear to have taken evasive
action.

During an interview conducted on October 19, 1984. the Seattle TRACON's
east arrival controller stated that he first saw the traffic about SO miles
south/southeast OF the Ssattla-Tacosa [atzrnaticanal Ailrport (SEA) and
continued to monitor its progress. When It tscame apparent that the target
could possibly be traffic for Air Force 2, he issued traffic advisories. The
controller {astructed air Force 2 to contact Boeing Field Tower at the LACRE
Intersection, and after his second traffic advisory when the flight was Et
LACzZ, Ailr Force 2 advised him that the flight was changing radio frequencies.
He replied, “Air Force 2, good dy.'”" He instructed the east arrival handoff
controller to advise Boeing Tower that the flight wes on a 7 1/2-uile final to
ruaway 31 and that 1t did not have the traffic in sight.

The SEA has a terminal control area {(TCA). The TCA was atructured by the
FAA with SEA as the pricary airport. Bos.az Field Airport, located about 5
miles norrh of SEA, is outside the boundary aad under the altitude floor of
the 1¢A as 1s the Boeing Field runway 311 localizer backcourse approach
course. Boeing Field Airport 1is used extensively by general azviatiosn.
Additionally, the airpar: serves the Boeing Airplane Companies as a departure
and arrival point for ¢£light testing OF thelr ceoemarcial and military
airplanes.

The pilot of the small single-engine airplane, ¥6507U, vas foterviswed by
Safety Board investigators on ¥Novzabec 28, 1964. He stated tha: he was not
aware of the incident until FAA Flight Standards p~tseoansi contacted nia about
2 veeks after the occurrence. The pilot stated thzt about 3 t 4 weeks before
the Incident, his airplane was vandalized z2a4 the antenna for the No. 2
radio was stolen, rendering the No. 2 radio inoperative. The »iloc sSteted
that the ¥o. [ radio was not functioning properiy either and that he had zot
completad salatenszsace on the system because he rormally used the ke. 2 radio
for ceamunicatioas, On the day of the incident, the pilot was conducting a
business trip from 3pasnaway, Washington, airport, located south of Tzacoma,
washington, near rcChard Afr Force Base, to Arlington, Wasnington., Be
departed Spanavay about 425, Because of the airplane®s radio problems, the
pilot did not file a flight plan and he was not able (nor was he required) to
contact ATC for traffic advisories c¢r to obtain an ATC clearance to fly
through the TCA.
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The pilot stated that, during the previous 3 years, he had averaged about
200 hours per year, operating In or out of the Seattle area. The pilot stated
that on all previous flights, either into or out of the Seattie area, he
always had contacted ATC for either traffic advisories or a TCA clearance.
Bewever, on the day of the incident, because he was unable to communicate vith
ATC, he plaaned his flight so as to proceed east of the Seattle TCA He
believed that, at the time of the incident, he must have Seen preoccupied vith
attempts o get his Wo. 1 radio working and nadé his head down ia the cockpit.
The pilot verified that his airplane, a ¥ooney M=-20C, was not equipped with an
altitude eccoding trzaspcuder.

Baaed on the Mooney pilot's reported cruisicg altitude of 2,500 feet mean
sea level. recorded radar data obtained frw the Seattle TRACON indicated that
a minimua slan: range distance of slightly iess than 1/10th of a mile existed
between the airplanes at 1445:07. Air Force 2 was on a heading of 2303° and
80713 was on a heading of 346°.

The pilot recalled that he did observe a "heavy" airplane off his port
(left) ving st a distance of 1 to 2 miles. The "‘heavy' sppeared to be inbound
to Boeing Field at or beiov his cruising altitude of 2,500 feet. #e did not
observe any traffic come close to him at any time. The Safety Board believes
that the heavy airplane observed by the Hooney pilot in fact wes Air Force 2
and that the obgervatioa was made after the near midatr collision had
occurred.

The Safety Board's investigation determined chat the incident occurred in
a see—and-avoid airspace environment which contained a mixture of controlled
IFR traffic aad uncontrolled VR traffic. The uncontrolled vFR traffic was
detected by the air traffic controller, and the flightcrev of the 1FR traffic
(AlIr Force 2) was advised of the traffic's relati,e position on two occasions.
The near midair collision occurred because the flightcrew of AIr Force 2 did
not sight the VFR traffic in a timely =manmner and take appropriate action ta
svold the other airplaue. Moreover, when the ¥FR traffic was not observed
after two AIC advisories, the flightcrew of Ais Force 2 could have (but did
not) requested a vector (heading) to avcid the traffic. w#nher rhe flightcrew
of Atr Force 2 finally obtained visual contact vith the traffic, an evasive
maneuver wag necessary to preclude an inflight collision btetwsen the
airplanes.

Finslly, the investigation determined that the pilot of N6507U used poor
judgment 1IN initiating a flight in close proximity to the Seattle TCA with
both radios inoperative. This precluded the pilot from being in contact with
43C for traffic advisories ot to obtain a clearance to £1y through the Seattle
TCA.

The Safety Board™s investigation determined tiat the ATC system operated
satisfactorily. The radio communications, radar, and computer functioned as
designed and did not contribute to the near midair collision. The traffic
advisories issued by the Seattle TRACON controller we;: proper and were in
accordance with current FAA procedures.
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The attached sriets of Aviation Incidents contain the Safety 3ozrd's

fiading(s) and dezzrmivation OF probable causss(s) and factor{s) relsting %o
the iIncident.

As a result of this investigation, the Safety Board issued the following
safety racsmmendaticn to the Department of Defense:

Tqulip all current 3ad nawiy acquired fixed-wing and rotary-—
wing aircraft operated by the military departoents, which are
used primarily to transport passengers, w«itx State-of-the-art
cockpit voice recorders and digital flight dava cenorders that
record eufficient parameters for effuative  accident
investigation, and place these recorders in the aircraft for
aaximua survival potential. (A-84-134)

In its response letter, dated February 4, 1985, the Department of pefense
agreed uith the intent of the safety rscomazadatioa. The Secretary of Defense
has directed that all airplanes used by the 89th “ilitary airiift Wing be
retrofftted with more capable recorders.

BY THE NATIONAL TRANSPORTATION SAFETY BCARD

Js/ JiM BURNETT
Chairman

/s/ PATRICIA A. GOLDMAN
VICE Chairman

Is/ G.H. PATKICK BURSLEY
Member

May 8, 1985
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. National Transrortetion Safoty Board
. tashanstons D,C, 20574

Erief of Incident
File No. ~ 5058

~==~Basie Inforestion~x~--
Ture Crervating Certificate=NONE (GENERAL AVIATION:

10/18/64 SEATTLE »uA A/C Hew, Mo,

94770 Time (Lel) - 1445 PDT

Alreraft Lamade Induries
RUNE Fatal Seriocus Hinor None
Ture of Oreration ~HILITARY/AF Fire Creu 1] 0 0 14
Flisht Conducted Under ~14 CtR 91 HUONE Vass 1] 0 i 11
Incident Occurred During  ~APPROACH Other 0 [¢] 0 1
====fircraft Information-—--
Make/Hodeld = BOEIHG VC~-137B-BM Ene Make/Model ~ FLIVW 1F-33 ELY InstalledshActivated =~ UMS/NR
Landing Gear ~ TRICYCLE~RETRACTABLE Husber Engites -~ 4 Stall Marning Gustem - YES
Hax Gross ML -« 258000 tnsine Ture « TURKFOF AN '
Ho. of Seats ~ UNK/RR Rated Power ~ UHK/HR

AR e e o .- N A ot b e h - b e e e A o AR -

===~Environaent/Orerations Informatign--=-~

Weather Datp itinerasry

Wy Briwfing

=~ WKILIVARY

Lass lersrture Point

Airrport Froxieity
OFF AIRFORT/STRIP

hethod ~ UNK/NR
Completeness -~ FULL

SPORANE ) WA
liestination

Atrrort Datas

Basic Weather - UMC SEATTLE WA BOEING FIELD
Hind Dir/Srewd- Q807003 KTS RKunwav Jdent - JIL
Visibilite - 13.¢0 1] WIC/Asrsrace Funwsw LLNh/¥Wid = 1000607 200
towest Skw/Clouds =« CLEAR Twre of Flight Plan - IFR Runwaw Surface = AGPHALTY
Lowest Cerling ~ MNONE Twre of Clearance - IFR Runnay Gtatus ~ DRY
Cbstructions to Vision- MONE Ture arch/Lndgs - ILS~BALCKCOURSE
Precirttation - NONE
! Condttion of Light' ~ DAYLIOHY
w+~-pPgrsonncl Inforastion~e~-
Filot-In-Coemand Aneg ~ 33 Medical Certificate ~ VALID HEDICAL-KO WAIVERG/LIMIY
Certificatmin}/Reting(s) Piennial Fligxht Review Flaght Tiese (Hours)
HILITARY Current - UNK/NR Tatal - 4602 Lést 24 Hrs -~ UHK/HR
SE LANDME LAND KRonthe Since -~ LNK/HR HRake/Model~ UNK/NR Last 3O Dawd~ UNK/NR
Ajrcraft Ture -~ UNK/NR Instrument~- UNK/NR Last 90 Daws~ UNKR/HR
4 Hulti-Ene ~ UNK/HR Rotorcrafd -~ UNN/NK
Instrunent Ratina(s} -~ AIRPLARE
wanNgtrativgr-r-
DUKIMG AKRRIVAL: A BOEING VC-137B~BNr USAF #58-8970: OPERATING AS AIR FORCE 2 (AF-2)r WAS CLEARED #OR A LOCALIZER BACK-
COURSE APCH. AT 1442149 TRACON ADVISED AF-2 OF TRAFFIC AT [TH 30 O°CLOCKN POSITION AT 2 Mis ALT UNKM, AT 1443111,
TRACON ADVISED AF-~2 THE TRAFFIL HAD HOVED 10 1S 11 O-CLOCK FOSITION AT §=3/2 Hl. AF~2 ACRNONLLOGLDL BOTH TRANSMISS10MS.
. AT 1443,2% AF-2 ADVISED THAT THE FLT WAS CHARGING ITS FRCU TD SOEING TOWER. SHUKYLY FHEALAFTER: THE ACFY CMDR OF AF-2,
SEATED IR THE KIGHY» SAW THE TRAFFIC, A MOONEY H20Cs MH4ASO7Uy ON A COLLYSION COURSE, HE TUUXK CONTLOL 3 INITIATED EVASIVE

NUT N KADID COWTACTY MITH AIC,

L B ac o

P M. S il " P ™

b o i " NPT TN i

ACTION, THE PLT OF H&L07U WAS CRUISING AT 2,300 FT OUTSIDE THE SEATTLE TCA & DID NOT SEE AF-y WHICH HAL CONVERGED
FLUR HIS KIGHT KEAR AKEA. THE MOUNEY 'Y 81 KADID WAS INOF & I19 82 KADIO AHTENNA HAD BFEEN VARLALLZED, THUS THE ZLT WAS
PHE LAST DIGIE/VHEEL DN HIS THANSFONLER WAS STULK DN *%' B LODE 110% WAYS BEING
FaNSAELIED. PHE TRAHSEUNDEK HAD KD NMOLE *C* ALT KEFQRYING CAMABILITY

+ ALL OF THE BACKLUURLE AFTCH WwaS gUISIBE THE TCa.
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Prief of lncident (Rontinued)

File No. - 309589 10719784 SEATTLE »WA A/C Kkew, NHo. BAV/O Time (Lel) = 1443 PDY
(ecurrence HEAR COLLISTION RETMEEN ALRCRAF®
Phase of Urerstion AFPROACH - [AF TO FAF/OUTER MAKKER (EFRY
Finding(s)

1. COMMUNICATIONS - NO1 POSSIBLE -~ PILOY OF OTHER ATRCKAFT
2, TKAFFIC ADVISORY - ISSUED - AYC PERSOMNEL(DEP/AFCH)

3. VISuAL LOOKQUT - IHADEOUATE - COFILGY

A, VIGUAL LOOKOUT = DELAYLL - PILOT IN CORMAND

%, KEMLLIAL ACVION - PEKFOKRLD -~ PILOY 1M COMMAND

--——n--‘—u—--n-—pnaw-—--—————--m-ﬂ-ud—‘—o-—&‘»w-

«ww-fPrabeble Cause-—--=

-uﬂ-—wﬂ.---wm—n—-#--Da-—‘—-w-—-n—-lan-u-d—--ﬂiﬂ----wnﬂ"?--ﬂ-'hu-”‘-"-‘w-Hd-mnn-ph'

The Hationzl Teransrortation Sately Doard determines Lhat the Probable Cauweis) of this incident
te/are tinding(sl Jrd

Factoris) relating to this incident Ls/are Tindinuis} 1
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National Transeortation Safetuw board
Wastandtony D,C. 20uV4

¥rief of lncident

File Mo, - 2058 %0/18/7440 SEATILE » WA A/C Fews Mo, NLOTU Tisw (Lel) - 144% FUT
--==Basic Inforeatibne-»=

Tyre Orerat.ng Cartificate-NONE {(GENLRAL AVIATION) Atrcratt Damage Insuries

NUNE Fatal Sericus Minor None

1yre of dreration ~FERSONAL Fire Crew Q o o 1

tiyvent Corducted Under ~14 CrEk 91 HUNE fFass 0 0 0 o

incident Qecurred Durind  ~CRUISE Other 0 g ¢ 49
-=-wfpreraft Inforastson-~=~-

Mare/Hode) ~ ROOHEY H20C Lng Make/Hodel - LYCORING D-380 ELT Installed/Activated - UNK/HNR

Ltindirny Gear - TRICYCLE-RETRACTANLE Humber Endines -~ 1 Stell Marniow Suetem - YES

Hex Nross Wy - 237% Enaine Ture - RECIH+KOCAYING~CARKIKETOR

Koo Gf Leaty -~ 4 ftated Fower - 10 HF

ce--Leviranaent/Oreratiaons Inforsation----

Meather Lata ftinerary Alreart Proxamity
Wr kriefing = N0 RECORD QF BRIEFING Last verarture fFornt OFF AIRFODRY/SYRIP
Hethod - K/A SFANAWAY WA
Comnrletensss =~ H/A Leslination Airrort Data
Pasrc Ueathey - VAL ARLINGTON (WA
windg Die/treed- 060/003 KT8 Runwaw Ident - N/A
Vistbilatw - 15.0 L1 ATC/drsrace Runhuaw Lth/7¥id =~ N/A
towsst Skv/(louds -~ CLEAR Twre of Flinht Plan - HONE funwaw Surface - N/A
Lowest Carling ~ MHONE Tyure of Clearance - HOKWS Hunwey Status - N/A
Obstructions Lo Viston- HOHE Twre Arch/Lnde - NUKL
Precirstetion - NONE
Condition of Cisny - QAYLIGHT
~-~-Pgrsornel {nformatlior-~-~
Filot-In-Comeand Adp - 54 Medical Certaticate ~ VALID MEDICAL-NO WAIVERS/LINMIY
Cervificatuis)/Ratineis) Siennial Flalht keview Fiiaht YTime {(Hours)
FRIVATE Current + = UNW/HE Total - 18090 Last 24 Hrs - UNR/KR
f SE LANWD Hanths Since - UNK/NHR Habks/Hodel~ UNKR/HR Lwst O Davs~ UNN/NK
Asrcraft Ture - UNN/RR Instrunent- UNM/ZNR Last YO Daws- UNM/NER
Kultr-£ng = UNK/NE Rotorcraft - UNN/NK

Instrusent Ratinai(s} ~ ALRPLANE
~meeHETPOLIVE= -
UUKING ARKIVALs A BOEIHO VC-1378-BNs USAF #30-4970, OFLRATING AS AIR FORCE 2 (AF-03 MAS CLEARED FOR & LOCALIZER EBalr-
COURSE APCH. AT 1442149, TRACOM ADVIGED AF=2 OF YTRAFFIC AT 175 10 O’CLOCA FOSITION AT 2 NI+ ALT UNKN. AT 14433111,
TRALUN ADVISED AF-2 THE TRAFFIC HAD MOVED 10 IS 13 O-CLOCK ¥OSIVION AT 1-1/2 nl. AF-2 ACKHOWLEDGED BOTH VRANSHISSIONS.
AF JAASI29, AF-2 ADVISED THAT VHE FLY WAS CHONGING IS FRED TO KOLING TOMLK, SHORYLY THEREAFVER, THL ALFY CHDK O0F AF-2.
SLATED IN THE KIGHMTs SAM THE TKAFFIC, A HOLNEY RZ0Ce N&D07Us OM A COLLIS..N CUOUKSE, ME TOOM CONIROL & INLIIATED EVALIVE
ACTION, THE PLT DF N&%07U WAS CRUISING AT 2,%00 FT OUTSIDE THE SEATTLE 1CA & UL NOT SEE AF-20 WHICH HAD CONVERGET
FLOM H1S KEGHT KLAR AREA, FHE MOONEY'S #1 KAUTO WAS I8OF & 115 82 RALIU ANTENNA HADY BELN VANDALIZED. THUG THL FLT WAS
UL [N KADTD CONTACT WMI1H ATC, THE LAST DIGIT/WHEEL ON HI4 THANSHORDEK WAY BTULA ON *%° 8 CODE L20% WAL BREING
TRANSRLI (ke THE TKAMLFUNUEK HAD MO HODE “C* ALY REFURTING CAFARILITY. ALL UF 1HE BACKRCOUKSE AFCH WAS QUTSIDE THE TCA,.
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‘ i% ~53~ National
e Transportation
3 E-4 Safety Board

‘s washington. D.C. 20594
AIRCRAFT ACCIDENT /INCIDENT SUMMARY

File No. z 3323
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Aireraft Operzator H Esstern Air Liaes, Ine.

. w4

Airplane Type and Registration : Roeing 727-225A, NB12EA

Location t sMiami International Airport, Miami, Florida

Deie and Time z November 11, 1283, 2100 eastern standard
time

Persons on Board : Crew - T, Passengers - 152

Injuries : Crew ~ None, Passengers — 1

Aireraft Damage z Substantial

Other Damege or Injury z None

Tyspe of Occurrence z Emergency landing

Phase ¢l Operation : Lending flare/touchdown

On YMovember 11, 1983, at 1925, es.t, Esstern Air Lines {Eastern) flight 836,
N812EA, 8 B-727-225A, with 152 passengers and 7 crewmembers aboard, tock off from
Mismi International Airport, \fiami, Florida. The f{lichtcrew siated that the climbout wes
normal unti! the flight reached spproximately 10,900 feet. At thzt point a loud tang was
heard, {oliowed by illumination cf the red DOORS and red RIGHT GEAR waring lights
above the landing gear lever. In accordance with preseribed procedures, the first officer
moved the landing gear lever from the OFF to the UP position. Following the first
officer’s actions, the second officer reported loss of fluid end pressure in the A and B
hydraulic systems. The primary flight controls reverted to meanusal operation, and the
ciimb was terminated.

The flighterew advised Miami Center ol the loss of both hydraulic systems ang
requested permission tO maintain 11,000 feet while trying to determine the cause of the
malf snetion. The pilot of flight 834 advised that he would dump more than 12,600 pounds
of f»  while troudleshooting the hydraulic system and completing all apolicable
abr .1 checkiists. The flighterew could not determine the right main lsrcing gear
(R 7 ~esition by viewing it through the visual inspection hole located in the main cabin
flov.. «light 836 then requested radse vectors to the Miami International Amwport for s
fly-by. Hiami Center coordinated with Miami Approach Control and Miami Tower. and
the aiteraft made the fly-by on runway 27 right; while in a clean configuration. The
flight controller at Miami International airport flight control tower, en Eastern mechanic
at the ramp tower, and Eastern personnel positioned near the approach end ofFrunway 27
right observed that the left main landing gear (LMLG) and the nose landing gear (NLG)
weee inside their wheel wells and that therr respective gear docrs were closed. The
RMLG door was in what appeared to be the unpressurized open position, but the RMLG
was not extended.




Upon completing the fly-by, night 836 was cleared to elimb 10 3,690 feet on a
heading of 090°. Once more the flighterew reviawed £ll pertinent abnormal checklists and
manutl reversion flight limitations, after whieh the captain elected to attempt to lower
all landing gesr by using the emergency manual EXIENSION procedure, The second officer
read the pertinent instructions placarded n2ar each landing zesr manual crank socket,
inserted the crank N the LMLG manual extension socket, and cranked it down; the eockpit
L%1.G comn-and-locked green light illuminated. The second officer then inserted the
crank iN the RMLG soeket end repeated the procedure. The crank rotated without
restrictions, but when the procedure was completed. the sockpit RMLG down-and-locked
green light did not illuminate; instead, the gear uPsaferred waming light remained
iHluminated. The procedure was reoested for the NLG, and when completed the BLG
down-and-locked cockpit green light became illutiinated. The eaptain retarded one of the
throttles and the landing gear vnsafe warning bom was beard, indicating that one ar more
landing gear were not down and locked.

After reviewing onee more ail the abnormal procedures end menual reversion
ehecklists and limitations, the captain requested a second fly-by at Miami International
Airport, The flight sontrollers, after coordinating with the Eastern mechanie at the ramp
tower end other Eastern mechanics positioned near mmway 27 right. eleared and vectored
the flight for a low approach o runway 27 right and tocircle to land on cunway 9 it
During the second fly-oy it was observed that the LMLG and NLG were extended, both the
LMLG and R¥MLG doors were open, and the RHLG was inside the wheel well. Miami
Tower relayed this information to the flightcrew-

After completing the second fly-by, the flight proceeded 1o an ares northwest Of
Hiami International Airport where the crew once more reviewed the abnormal procedures,
executed a few negative *G” load maneuvers, and prepared for a manual revenion
approach with the right main landing gear stuck inside the wheel well and the other two
ianding gear N the down end iocked position Flight 836 requested a W i n gon runway 9
right in order to have the grass are2 south Of the runws: ON the aireraft's right side. The
flight controller cleared the flight, and the aireraft was landed oOn the ruaway. As the
aircraft slowed down during the ground rell, the right wing dropped and contacted the
ground. The aircraft verred apout 457 to the right, the LMLG collapsed and separated,
the NLG separated. and the aircraft skidded to a stop 2,500 feet frony the departure end
of the runway and about 100 feet souw:h of the runway's primary surface.

Immediately after the sireraft sasme to & slop, fire and rescue personnel and
equipment pasit:oned near the crash site started to spray foam on the aircraft end to
assist with the emergeney evacuation. which was begun within 18 seconds after the
aircraft stopped The ecaptain, the jumgsest rider, the first officer, end the second officee
exited theaircraft via the right-side eockpit window, and proceeded to the right-{orward
slide, where they assisted in the passenger svacuatien. All 152 passengers Were evacuated
through the slides, ioeated at the main cabin forward ieft and right and rear left and night
entrance AOOS The overwing exiis were not opened or used during the evacuation. The
evacuation was well cooedinated and carried out expeditiously. One passenger's injury was
classified "serious” but this was cue 10 a lengthy hospital confinement for a cardiac
condition. The aircraflt was substantially damaged; there was no fire

It was determined that the loud bang heard by the flighterew inthe right main gear
wheel well was an expiosive blowout Of the right main landing gear NO. 3 tire while
retracted in its wheel well. The Safety Board's investigation de:ermined that the
explosion erused structural damage which resulted in the loss of hydraulic systems A and
B and precluded emergency manual extension of the sight main lending gear. Examination
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of the No. 3 tire indicated that it failed due to massive ply separations around its crowr,
The origin of the piy separations was loceted along the chafer strip/toe bead area. The
extensive dameage in this area was {rom two socrces--abrasion and excessive heat.
Damage (rom either source wou.d have silowed high-pressure nitrogen {approximately
175 psig) to enter the ply svstem under dynamic conditions, causing ply separation.

Similar ply separations were found in three other tires in Fastern's inventory at or
near the toe bead showing that the routine holography inspection of only the crcwn
portion of newly retreaded tires is inzdequate to detect ply separations at the toe bead
and along the sidewall. The Thompson Aircraft Tire Corporatioen (TATCO) and Eastern
implemented a compiete bead-to-besd holegraphy nspection of its B-727 fleet starting
on Janusry 6, 1984. The resuits of the program through March 31, 1824, showed a
substantial increase in tires reiected for heai-related defects over the same period in
1583,

The most likely source of the excessive heat that damaged the tires was the brakes,
It was determined that new B.F. Goodrich (BFG) brake lining cups were installed by
Eastern on 1ts §-VZ7 fleet around June 1983. BFG issued Service Bullatin No. 418 on
Jduly 23, 1983, foliowed bv an FAA Notice NB320.288 on September 23, 1983, which stated,
in part, that these linings caused seocelerated brake rotor wear which could resuilt in their
pecoming wom below mMminimum t=ickness. Wear-down of rotors beyond minimum
" thickness causes progressively hicher oreke temperatures for the same energy ¢issipation.
! As brake temperatures gradually rise above normeal himits, tire bead seat areas gradually
deteriorate. The deterioretion becomes progressivels worse with repeated exposur.= to
higher-than-normal temperatures.

The hydrzulic lmmes for the A anc B hydraulic systems running (hrough the right
wheel well were severely damsged in s<veral localions b¥ the explosion of the No. 3 tire.
Hyvdraulie fluid ard pressure in the B system was lost when the line between the main
brake seoimuiator and the hrake pressure swilch was severed. Since this portion of the B
system 15 pressurized conithpeusiy gt 2,300 psig, the flighterew could have done nothung to
oreven! the [ess of B system pressure {Srough this line. Voreover, since there 15 8 balance
line between the B system and A sy<lem reservoirs, about half of the volume in the A
system reservoir was lost through the ¥ system leak. This left about 2.5 gallons of [{luid
remaining th {he A system reservolr.

Tre A system lost :is remaining {luid through the line which pressurizes the main
tanding rear lock actuetnr and the wheel retraction brake. This line is part of the main
ianding gear relraction svstem. When the cockpit gear handie is in the OFF posilion,
nydradi pressure 1S reiessed from all landing gear hyvdreulic ines gnd actuators end the
iine s pressurized onlv when the cocknit gear handie 1s in the UP position. The first
officer - setion of placing the gear handie 1 the UP position cgwsed all landing geer
retraetion lines, ineiugine the line which was severed, to recgive A svsiem pressure. This
eircumatanes resulted in the further ioss of fiuid and complete loss of pressure in the A
syste s

The firet officer’s setion of piasing the gear hendle in the UP positisn and leaving it
there w23 i o-curcancs with the B-"27 Coeralions “anual which siates:

f landing gear coor et iHummeates gering climb. eruise, or descent,
po<iion lmnuding geu- lever UP snd cbserve gesr Coor warning

light

e¥tinguisr ¢, Leave ianding gear lever in UP position., I pear door
warning i1ont Coes not extinguish, observe lending gear operaling speed
Limit. Exnect performance penatties,
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This accident and five peevious tire blewout Incidents1/ show eclearly that no
sigmificant Joss Of ai=plane stability or controliability occurs when landing gear doors are
blown cgen or severed from the airplane, although there B a loss in performance due to an
increase in drag, Howaver, in this and the five other cases, all hydrauiic lines in the
wheel wells were damaged substantislly. In thisand one of the other esses, both A and B
hydraulie systems were last The A system was lost when the lighterews folloned the
Aircraft Operations Manual and put the gear handle in the UP position.

Examinaticn of the hydraulic, electrical, and control system components in the right
whee! well OF the secident zirplane showed extensive damage which resulted from the
exploding tite. As discussed above, hydraulic ines for both the A and B systems were
bent, deformed, and severed. Some W i n g gear hydraulic valves were broken from their
attachments, Electrical wires, buncdles, clamps, and connectors were damaged. One wire
was severed. Aileron control cables {or the manual reversion system were damaged and a
cable guide was broxen. A system components in the wheel well were upprotected from
the damaging effects of an exploding tire.

Tre Safety Boards investigation eoncluded that the No. 3 right main land — gear
tire which had been damaged previowsly, possibly during repair operations, exploded in the
wheel well after it had been further weakened by heat transfer from the wheel brake
system. The expjosive force resvited in the disruption of hydraulic system lines and
eventuat depletion of hydraulie fiuid and a total hydraulic system pressure loss,

As a result of this investigation, the Safety Board recommended that the Federal
Aviation Administration:

Require operators of B-727 airplanes to establish a training program for
flighterews addressing recognition, assessment, options, and procedures
to be followed in ?he even: a tire hus exploded in a wheel well. The
training program shouid be hased, ia part, on the discussion in the letter
transmitting this recommendation. {Class i1, Priority Action) (A-85-81)

Issue an Air Carrier Operations 3Bulletin, Or require additional
information in  the Aireraft Operations Manual, Abnormal
Procedures/Expanded  Checklist section and Hydraulie-Altemnste
Operstions section, to provide information and instructions to be
feiowed by a flightcrew after a tire has exploded in a wheel well. The
information and instruetions should b~ kaaslin part, on the discussion in
the letter transmitting this recommendation. (Class I, Priority Action)
(A-85-82)

Review with the Thompson Aircraft Tire Corporation and Eastern Air
Lines the provisions of Advisory Circular No. 145-4, ™nspection,
Retread, Repair, and Alterations of Aircraft Tires,” emphasizing that
tire bead seat sress should rot be sanded (Section 8a. '"Tire Repairs for
Tires Operated Above 120 ¥ PH™ and that final inspections of retreaded
tires should rigorously follow the guidelines <f Section 10.
"Nonrepairable Aircraft Tires" (Clsss If, Priority Action) (A-85-83)

17 Octover 13, 1970, Western Airlines, 8-727-200, 82801w; August 8, 1973, Braniff
Airlines, B-727-100C, N1728T; May 25, 1974, United Air Lines, B-727~100C, N7415U;
November 13. 1976, American Airlines. B-727-160, N1991; and December 22, 198G, Deita
Alriines, B~727-200, N535DA,
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Issue an advisory circular deseribing the damage to tires tr«t can result
feom eleveted brake temperatures. —Emphasize the .mportanee oOf
visuelly inspecting bead seat areas prior 10 mounting and the need to
perform bead-to-bead holograms for heat damage whenever exposuse to
highes-than-noermal brake temperatures B suspected, including
oecurrences Where there has been faster-than-normal rotor rear.
Emphasize the need to replace tires suspected of having been subjected
D heat damage ang brake linings suspected of causing faster-than-
normal rotor wear ot higher—thawnormal brake temperatures for any
reason &8s soon as possible t0 minimize heat damage to tires. {Class I,
Priority Action) (A-85-84)

Request the B.F. Goodrieh Company to amend Service Bulletin No. 418,
"Landing Gear, AU 727 Modeis, Main Landing Gear Brakes - inspection
for Excessive Rotor Wear'" dated July 25, 1983, to provide =dequsate
warning that tire damage alse B possitle from the continue use »f the
"new'" brake lining cups and to require the removal of st "new' Lrake
lining cupson s priority basis. (Class 1, Priority Action) (A-85-85)

Log PE PRI SIILY B35 ATt i: 31 S a2V b PTG 0 KR, e e

In cooperation with the Boeing Commercial Airplane Company,
determine the feasibility of shielding the A and B hydraulic system lines,
j lectrical wiring, and control system eables located in the wheel wells of
' %-727 alrplaneqsg,’an(gjI o? modifying the wheel well Lighting systems to
make them less vulnerable to damage in the event of a tire explosion
within the wheel well (Classii, Priority Action) (A-85-86)
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The attached Brief of Accident contains the Safety Boards findings, coneclusiens,
and probable eause,

Aoy

BY THE NATIONAL TRANSPORTATION SAFETY BOARD

Jsf JIM BURNETT
Chairman

/sf PATRICIA A. GOLDMAN
Vice Chairman

fs/ G.H. PATRICK BURSLEY
Member

September 5, 1985
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grief of Accident (Cuutinuwd)
File No. - J323 11711703 HlAaniFL Hh*C Ewe, Ho. NAIDJEA
Qecurrence §1 ATRFRANRE /COUPONENT/SYSTEN FPATLURE/RALFUNCTION

Phase af Oreration cLIng - TO CRUISE

Fandinsis)
1. LANDINKG OEAR+TIRE ~ FREVIOUI DaMaGE
2. MATNTENANCE » INGTALLATION « INFROPER - OTHER HAINTENANCE PSHL
3. LANDIMG GEAR+TIRE -~ OQUERTENPERATURE
4. LANDIKG GEARSTIRE ~ EXFLODED
S HYDRAULIC SYSTEH+LINE =~ FAILURE)FARTIAL
&, FLUID/HYURAULIC - EXHAUSTION
7. HYDRAULIC SYSTEM ~ DISABLED
8. EnERG£NCT FROCEDURE - FGOR -

Qecurrance #2 FORCED LANDING
Phase of Oraration LANDING - FLARE/YOUCHDOWN

Devurrence #3 OYTHER GEAR COLLARSED
Fhase of QOrerstion LANDEING - FLARE/TOUCHDOWN

Findinuis)
7. HYURAULIC SYSTEM -~ ND PREGSSURE
16. DDOR.LANDIHO GEAR - NOVEMENT RESTRICTED
11, GEAR EXTENSION - NOY FOSSIBLE -
2. LAMDING GEARWNAIN GEAR - OVERLOAD
13, LANDING GEAR/'NOSE GEAR ~ QVERLOAD

~wveProbeble Cauiw=v=~-

The National Transrortation Safelv Bosrd deteraines that the Prubalble Covselv) uf Lhiw acceadent
insare Tindindts) 10243¢4070849010

fime (L))
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