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File Ho. 5119 :
Al Aircraft Operator : United Airlines, Flight 310 .
.j Aircraft Type and Reqgistration: Boeing 767, N60JUA i

Location : Denver, Colorado

Nate and Time

August 19, 1983 &t 1420 mountain daylight time

?; Occupants on Board : Crew: 8 passengers: 197

g Injurtes : Crew: None Passengers: None

N Aircraft Damage : None

"‘

i Other Uamage or Injury : Hone :

¥ Type of QOccurrence : Loss of Power

% Phase of Operation : Normal Descent

% The incident occurred during a descent from fiight level (FL) 410 to FL 240

g in preparation for a landing at the Stapleton International Airport, Denver, near

4 FL 295, When the caotain advanced the engine thrust levers from the flight idie

& position, the left encine surged and exceeded its maximum exhaust gas temperature ;
o (EGY) limitation. Ahbout 18 secends laters, the right engine surged and exceeded §
i« its EGT limitation. The fliahtcrew shut down both engines in order to orevent 3
: damage, declared ar emergency, initiated the ian-flight engine restart procedures, 3
: and successfuily restarted the engines near 15,000 feet. Air traffic control hag :
X gleared the airspace below the flight and provided the flighterew with a direct

% route to the airport during the emergency. The flight subsequently landed at

i Stapleton without further incident. There were ro injuries to vassengers or crew

¥ #s @ result of the incident.

Preliminary investigation 1nto the incident indicated that the reasons
for the malfunction of the Pratt & Whitney JV9D-7R4 engines were probably the
resdll of engine design and maintenance. Although the formation of ice within
the engine was also considered a possibility during the early stages of the
investigation, further investigation showed that icing would not have caused
the problem based on simulated tests in severe icing conditions.

A few previous malfunctions which resulted in shutdowns of the JT9D-7R4
engines, including shutdowns subsequent to the incident invoiving United
Flight 310, prompted a lengthy investigaticon by Pratt & Whitney, inte the
malfunctions condition termed "sub-idle stall," in cooperation with the Mational
Transportation Safety Board and the Federal Aviation Administration (FAA), and
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with aircraft manufacturers and 2ir carriers which use the JT9D-7R4., Several
manufacturer service bulietins and an airworthiness directive were issued to
gperators apprising them of the problem, setting forth interim corrective

measures and eliciting specific operational information to assist the investigation.
Following extensive tests by Pratt & Whitney from August to November of 1983,

it was determined that the sub-idle stall condition ocrurrec because of contaminated
fuel nozzles which significantly reduced engine combustor efficiencies. This
condition prevented the flightcrew of uUnited Flight 31C from obtaining additional
thrust from the engines. Corrective actions taken to prevent recurrence of

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

1. Operator bulletins issued to require a higher minimum flight idle
engine speed.

2. Technical directives issued requiring an increase in the minimum fuel
flow scheduling and retrofit of a new flight idle cam for the fuel
control units.

J. Tighter manufacture« 1imits for rework and overhaul of Hamilton
Standard fuel contrsl uniis to control fuel schedule “shifts."

4. Service bulletin issued to establish a retrofit deadline of
December 30, 198R3.

5. An in-service fuel nozzle cleaning or replacement program estabiished
and made mandatory by an airworthiness directive.

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

BY THE NATYONAL TRANSPORTATION SAFXTY BOARD

/s/ JIM BURMETT
Chairmean

/s/  PATRICIA A. GOLDMAN
Viee Chairisai

/s/  G.H. PATRICK SURSLEY
Member

January 7, lo98s
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National
Transportation
Safety Board

washington, D.C. 205694

AIRCRAFT ACCIDENT/INCIDENT SUMMARY

File No. 2312

Aircrift Operator : Orion, Inc.

Airplane Type and Registration: Guifstream G-159, N68TG

Locaticn : Tri-Cities Regional Airport, Blountvilie, Tennescee
Date and Time : July 16, 1983, 2108 eastern daylight time

Persons on Board : 2

Injuries : None

Aircraft Damage : [Lestroyed by Post Crash Fire

Other Damage or Injury :  None

Type of Occurrence : Overrun

Phase of Operatic:, : Landing roll

The atrnlane departed Knoxville, Tennessee, at 2040, operating as TAG 409,
The cargo consisted of 4,343 pounds of hazardous material. in two shipments:
four millicuries of Yttrium 90 radicactive material, UN2982 M.0.S. Type A, and two
packages of 3942 and 3703 curies of Irridium-192 radicactive material, Type B.
The Yttrium 90 container conformed to the DOT Spec. 7A rejquirements. The type
B containers were approved by the Departmont of Energy (DOE). The 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 weight was 32,411 pounds, and the
estimated Tarding 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--800F;
dewpoint--640F; wind 3002 at 6 knots; altimeter--30.04 inch Hg. The special
observation taken after the acclident was essentially the same except that the
wind was recorded as 1802 at 3 knots. Official sunset was 2048 with a period
of twilight to 2128.

The f1ight, conducted under instrument flight rules (IFR), was uneventfu?
until the airplan» arrived in the terminal area and was cleared for the visual
approach to runway 4. The weather was VFR. At 2104:17, the airplane was at
5,200 feet (airport elevation 1,500 feet)} and the flightcrew reported an indicated
airspeed of 250 knnts, At 2106:35, the arrival controller told the flight to
switch to tower, and asked if the flightcrew "will be able to get down for
(runway) four." The pilot responded, "No problem."




At 2106°51, the Tocal controller cleared TAG 409 to land "in the blind,"
since the flight had not contacted the tower. Conversations between the arrival
and Toca’ controller followed as they tried to determine if TAG 409 had changed
to tower frequency. At 2107:22, TAG 409 transmitted "Tower, TAG 409 on final
for four,” and the tower controller cleared the t1ight to land.

At 2107:53, the tower controller said '{Unintelligible) had better get on
down." This comment was not transmitted but was recorded on the interphore.
At 2108:12, one of the pilots made a series of comments on an open microphone
about "getting on the brakes," and then an emergency locator transmitter (ELT)
signal was heard.

The airplane ran off the runway, over an embankment, and collided with a
chain Tink fence. The airplane exploded and burned. The flightcrew escaped
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 flying. The captain said
that he knew they were high. "He (the first officer) misjudged on coming into
Tri-Cities Airport. T 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 my judgment and I 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. When he did see it "....I got jammed in a
tittle bit tight....By the time I saw the runway, 1 was, in my opinion, too close
for me with 60 hours in the aircraft to try and make an approach to the field.
So I said to the captain, 'I'd l1ike to make a 360 to the righi' and at that point
he said, 'l have the aircraft.'"

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
anc then a sharp left turn (27.59 angle of bank) and increased the rate of
descent to 2,600 feet per minute. The last radar return was 1.45 miles from
the runway threshold at 700 feet AGL. None of the calculated indicated airspeeds
was below 200 knots.

The a‘rplane was configured properly for the landing, and landed on runway 4.
The flightcrew believed that the approach speed was Vr § Plus 5. According to
witnesses, the aircraft touched down about 3,500 feet Eeyond the threshold of
the 6,099-foot runway. The required landing distance for the airnlane was
calculated to have been 2,600 feet. The captain reported that after he got no
response from normal braking, he used the emergency brakes. There was evidence
of wheel braking on the runway, beginning about 3,723 feet beyond the runway
threshold, which consisted of four distinct black marks--these marks continued
beyond the departure end of ihe runway. An examination 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 examination disclosed that the parking and emergency brake
selector was s2)ected to the normel position, and the parking and emergency
brake shuttie valves were not in position to port fluid pressure to the




emergency brake pressure side of the valve. Plso, the emergency brake "T"
handle was not extended. This evidence verifies that the captain did not use
the emergency brake for stopping.

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
radiocactive material was released.

The National Transpor. .iion Safety Board determined that the cause of the
accident was the misjudgement of 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 - haze; 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 TRANSPORTATION SAFETY BOARD

/s/ JIM BURNETT
Chairman

/s/ PATRICIA A, GOLDMAN
Yiece Chairman

/s/ G.H. PATRICK BURSLEY
Member

January 7, 1985
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—===N3rrative----

THE COFLT STATED THAT WHEN HE BEGAN THE APCH T0O THE DESTINATION ARFT, THE WEATHER CONDITION WAS HAZY 3 NE DELAYED

HIS DESCEINT SLIGHTLY UNTIL HE LOCATED THE ARFT, WHEN Ht SAW THE KWYs HE BELIEVED THAT THEY MERE & LIFTLE TOO CLOSE.

S0 HE INDICATED TO THE CAFPTAIN 1HAT HE WOULD LIKE 7D MAKE A& 360 HEG TURN. AT THAT FOINT. THE CAPTAIN ASSUMED CONTROL

OF THE ACFT L CONTINUEDR THE APCH TO REY 8, ACCORDING TO WITNESSES, THE AlFrT TOUCHEDR DOMNED LONG. ACCORDING T3 THE
CAFTALN, HE TRIED SEVERAL AFFPLICATIONS OF THE NORMAL BRAKING SYS. BUT GOT WD RESFONSE. HE THEN TRIED THE ENMERGENCY
BRAKLS 3 ASKEDL THE COFILT TS GET OGN THE HRAKES» BUY KREFORYED THERE WAS NU BRAKING., SUKSERUENTLY THE ACF! MWENT OFF THE
END OF THE RWYr» WENT SUVER AN SHBANKNENT § HIT A FENCE. IT CAME TD KEST ON A MD FMEANKMENT WHERE 17 EXPLODED § BURNEE.
TIRE MARKS WITH EVIDENCE GF BRAKING ACTION WERE FOUND STARTING 2377 FT FEYOND FHE RRY THRESHOLD. & KEQUIRKED FIELD
LENGIH UF APRX 2400 FT MWAS CALCULATED FOR LRUG. ND PREIMFACT FART FAILUKE/MALFUNCTION WAS FOUND. VASI LIGHTS WERE INOF.
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Nationai
Transportatien
Safety Board

Washington, D.C. 20594

ACCIENT/INCIDENT SUMMARY
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Pile Ko:

Alrcraft (perator: Mr. Bruce Jerald Wnod

Alrcraft 1ype & Registration: Beech H3S (Bcnanza), N4687D

Locstion: Tucson, Arizona

Date & Tiz» February 6, 1983; 1747
Mountain Standard Time

Persons on Buard Pilot

Injurires: None

Alrcraft Damage: Substantial

Other Damage 1 Injury: Hone

Type of Occarrence: FJortex turbulence
encounter/airframe damage

Phase of Operation: Approach

I b e R M IS, Bt 10201

At 1500 on February 6, 1983, a Beech 93% (Bonanza),
K4687D, departed Cuaymas, Mexico, on 8 visual flight rules (VFR)
flight te tl2 Tucson 1In’ ermational Alzport st Tucson, Arizona.
Tha purpose of the fligut was the pilot”s personal
transportatiorn., During the departure and en route portions of the
flight, the sircraft procecded without incident.

Upon arriving at the Tucson International Alrport, the
pilot of the Bonanza was cleared to enter the traffic pattern at
4,700 feet mean sea level (m.m.l.) for a landing on runway 29
left. &8 he cuntinuea, he made &« modified, straight-in, vieual
approach to the airport. The approach was from the south with a
45° left turn onto the final approach,

A3 the RBonanza was spproaching, a Boeing 72/, ¥FSA Flight
420, was veciored on a heading of 120" ont¢ & left downwind for a
visual approach to runway 29 right. As the two aircrafr continued
on their respective spproaches, they flew oa geruerslly converging
hezdings.

B UG SRR AR S S TR | BN A ST,

About 1745, Tucson Approach Control advised the Ronanza
pilot that the Boeing 727 was at his 11 o“ckock position at &
siles, and Xhe pilor reported that he had it in sight. At about
the same time, the Boeing 727 started « left, base turo o runway
29R. Approac’ control csutivued the Bonania pilot about possible
wake turbdulence and instructed him to chsange to frouver frequency;
the Bonanze pilot sckuowledged.




At 1743:,8, afcer changin; to the tover frequency, the
BJonanie pllnt was advised thav the PSA aircrafr was at 12
o clock ané 3 miles, on & Dase turn to Tunway 29R. The Bonauza
pilot ucknowiedged and s21d he had the truffic. The Roran-a pilot
agaln was cautionad about pnspible wake turbulencs aud wvas
clehred to land.

At 1747:n0, the Bonausaza pilot called the tower in an
excited voice, de reported that "soncthing blew up here im the
gir and this thiag 1s about tc¢ shake apavt. I°d like to come
tight on in." Later, the pilot reported that st 2 miless east of
the airport while on final approach, the gircraft suddecly
pizched up and flipped over. After recovering, he was able to
continuze the approach and land safely.

An examination of the afrcrafc after 1¢ landed revealed
that the V-tail wss damaged. The leading edge of the right
stabilizer wos deformed downward about 1} 3/4 inches and fts lower
skin vas buckled between the front and rear spars. The front spar
of the right elevator (ruddervator) was twisted. Skin on both

vruddervators was deformed. No prezccident malfunction or failure
was evident,.

The 1751 surface weatler observation at the Tucson

ILcernational Alvport was: 3,500 feet scattered, 9,000 feet
scattered, 25,000 fect zhin overcast; visibility -~ SO miles;
temperature -- 3I°F; dewpoint ~-- 42°F; wind -~- 360°at 6 knots:
sitimeter - 30 .33 inches Hg.

The tcaffic pattern winder at the time of the #ccident are
not known., %owever, st thz time of the 1605 sounding st Tucson,
the winds a2.0ft werw:

Altitude {feet adbove Di.ection Speed
sea level) {(*true) {knots)

Surface (2,582) 280 8
3,534 290 1!
4,429 287 12
5,366 287 15
6,365 289 16
7,364 287 18
8,294 284 19
9,120 280 19
9,917 284 18

the 1605 sounding showed gleso 2 strong supersdiabatic
lasyer between 2,906 feet and 4,965 fcet. The lapse rate in the
Iosyer wvas ~3.3°C per 1,000 feet.




According to the Al van”s lnforzatfon Msnual (AX), every
airplane generites 3 wake vhile in fligat snd wingtip vortices
can persixt for a perivd of tine, The strength of the vortex 1is
govegned by the weight, spued, and shape of the wing of the
gené:ating aircrafc. The vortex is strongest when the generating
&ircraft is heavy, clesn, wnd slow. The strength of the vortex
diminishes with time and distance denind the genernting atrcrafe,
and J4tmospheric tuvrbulence hastens the b-eakup.

Plight tests have shown that vortices from a large
airr—aft sink st a rate of up to 400 to 500 feet per minute.
Generaliy, the vortices stop sinking (level off) after settling
about 900 feet. The AIM vecomuends that pllots fly at or sbove
the flight psth of a large aircraft that fs landing on a pazallel
runrway that 1s closer than 2,50¢ feet. The psrallel! runways (29L
& 22R) at the Tucstn Iaternational Aflrport were about 700 feet
apart.

A Tteview of the radio transcript and radsr informastion
1evealed that the upset the Bonazuzs had encountered was in the
vicinity of the point itu flight path had crossed the flight path
of the Boeiag 727. When the upset uccurred, the Bonanza was
fo’lowing 60 to 65 seconds behind the Boeing, rather than the
minimun 2-minute sepsration interval viscommended by the AIM. At
thhat 2ime, the Bonanza“s speed was abuut 160 knots, well abdove
fts masnceuvering speed of 124 knots.

The exsct locatir»a of the entounter could not be
determined, However, t Bonanza“s transponder reply fndicsated
that 1t had descended . 3,600 feet, axbout 11 secconds before
crossing the flight path of tlhe Boeing. At that point, the
Bouanzas wss about 1,000 feet to the right (noutheast) of t(he
Beeing”s ground track. When the Boeing hid passed that vicianity
about 60 swconds earlier, it was in & left turm at 3,900 feet.
Interpolation of the 1605 winds aloft shows that the wiud at that
altitude would have been from 2B7°uve 290%°at 1! to 12 knots. If
the wind asloft had remsined the sane, the wake turbulience would
Rave drifted to the east-soviheast a%out 1,000 fert per minvte.
(See Figure 1 for a deprition of the aircraft f1lfght paths,
altitudes, end time intervals.)

The attached Brief of Accident contsins the Saferty Woard’s
conclusions, findinge of probable cause, and reluted factors.

BY THE NATIONAL TRAKSPORTATION SAFETY BOARD

/s/ JIM BURNETT
Chairman

fs/ PATRICIA A. GOLDMAN
Vice Chairman

G.H, PATRICK BURSLEY
Member

January ¢, 1945




T e BN st s - e L

3
:
:
:

North Rangs

17:47.08 ——

172.47:44 ——
~— 17.45:58

e 17:45:54

. ~17:46:53
] . 17:45:80 — ~ Approx distance and direction
Flight path of Boeing /77. wake turbulence weuld have
PSA Flight 420, -~ drifted if winds had shifted
to north-northwest and heid
17:.45.48 —
at 11 to 12 knots (1000 to

Agpprox 0.2 nautical mile. . 2000 f1 AGL).

174542 —
17.8:8—

Approx distance and direction 17:44:41
wa ko turhulance wouild have

drifted if the winds had

continued at 267° to 290°

at 11 to 12 knots {1000 to

2000 ft AGL). -

«t———-—— Flight path of F.eech HI5,
N4687D .

17:46:33

3800 17.46:25

17:46- 21

-1.20
Last Range in Nautical Miles

FIGUHE - ¥

AN 2 I G Rl o gos R & e GO & e alis:
" . / i )
3 : A ! i '
Y . oo
4 o+ Mo mew—~+m\~+-¢u-\»“~




.
s -
i o T 2 ey

National Transrortation Satetu Board
Washington, D.C. 20594

Brief cof Accident

File M=, 2704/83 TUCSSHA2 AsC Res. fo. N4LS7D TYies (Lcl) - 1747 WST
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---—-Basic Informstion----
Ture Orerating Certificate~-NONE (GENERAL AVIATYON) Alrerzft Damade Induries
SHBESTARTIAL Serious Rinor
Tura of Creration ~PERSONAL Fire 0
7lisht Conducted Under ~-14 CFR 91
Accident Occiurred During -APPROACH

~waaZirergfi Inforaatiom-—--
Rang/Vodel - BEECH W1% End Make/NModel -~ CONTINENTAL 0-470-G ELT Installed/Activated -~ YEC/ND
Landing Bear -~ TRICYCLE-RETRACTABLE Nuaber Ensines - 1 Stall Warning Sustem - (ES
Max Gross Wt ~ 3030 Entine fyre -~ RECIFROCATING-CARBURETCR
No. of Seats - 4 Rated Power 240 WP

-==~Environasnt/Orerations Inforaation----
Heather Jatas Itinerary Arrpart Proxialty
Wx Briefing - NO RECORD OF BRIEFING Lest Derarture PoOint NEF AIRPORT/STRIP
Method - HW/A GUAYMAS»MX
Coarletensss: - N/A festination Adirrport Data
Basic Wez2iher - UMC SAME AS ACC/INC TUCSON INTL.
Mirnd Dir/Srezed- 360/004 KIS Runwaw Ident Y2
Visibil:ity - %50.0 sM &TC/AirsPpace Funuay Lth/ei1d $120” 75
Lowest Skw/Clouds -~ 350C FT SCATTERED Twre of Fliant Plan - UFR Runzaw Sur®ace ASPHALT
Lowsst Ceiling - NOME Ture of Clearance ~ WNOWE Ststus
Obstryctions to Vision- NONE Tewre £renh/Lnds - STRAIGHTY-IN
Preciritation - NONE rULL STOP
Condition of Light ~ NAYLIGHT
-—---Porsonnel Infaraation-~---
Piigt-In-Comsmand 40 Medical Certificsie - VALID MEDICAL-WAIVERS/LINMIT
Cartificatels)/Ratins(s) Bisnnial Flight Rev:ew Flisht Tiss (Hours}
PRIVATE Current - YES Total - 1104 Last 24 Hrs - &
SE LAND Monthe Since -~ & Makhe/Madel~ 101! iLast 30 Naug- UNK/NR
fircratt Tupe - H2S Instrument- 14 Last %0 Daws- 187

insterynaent Ratineg(s) -~ NONE
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w—=-Marrative~----

DURING ARRIVALs THE FLT WAS ADVISER OF T+E FOSITION OF n YGEING 727 YHAT WAS LANDING ON REY 29R 3 HE REFORTED SEEINBG THE
ACFY, HE ALSD WAS CAUTIONED ABOUT POSSIBLE WAKE TUREBULENCE fROM THE BOEING § HE ACKNOWLEDGEL'. THE PLY REPORTED THAT
WHILE HE WAS ON AN AFPPRDACH YO LAND: AROUT 2 HI FROM THE ARFT, HIS BEECH H3IS SUDDENLY FPITCHED UP % FLIPPED OVER. =t
RECOVERTD, WAS ABLE TOD CONTINUE THE APFROACH AND LLAMDED SAFELY. AN EXAM AFTER LANDING REVEALED THAT THE V-TAIL YAS
DAMAGED. rHE INBOARD LEADING EGSY OF THE RIGHT STAKRILIZER WAS DEFORMED DOWMWARD ABOUT ! 3/4 INCHES 3 ITS LOWER SKINK WAS
BUCKLED BETHEEN THE FRONT t REAR SFARS., THE FRONT SFAR OF THE RIGHYT RUDRDERVATOR WAS YWISYED 3 THERE WAS SKIN DEFORHATIONM
ON BOTH RUDDERVATORS. INVESTIGAT'ON REVEALED THE HEECH HADR CROSSED THE FATH OF THE LARGE ACFT AT APRX THE SAME ALT g
ABOUT 406 TQ &5 3EC LATER. THE SPEED AT THE YIME OF THE UFSET WAS AFKRX 1460 KTS. THE MANEUVERING SFPEED A5 124 KTS [AS.
THE AIM FCHDS 2 MIN SEFM BEHIND A UALKGE ACFT YHEN LANLING ON THE SAME RWY OK & FARALLEL FHY WITHIN 2500 FT.
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Brief of Accident (Continued)

File No. - 1928 2/706/33 TUCSONsAZ A/C Ked, No. N44&E7D Tias (Lcl) - 1747 wmSY
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Decurrence $1 VORTEY TURWULENCT ENCOUNTERED

Phese of Omeratinn AFFR IACKH

Findiacis)

1. TRAFFIC ADVISORY - ISSUED ~ 2TC PENL(LC./GND/CLMns
SAFETY ADVISORY - ISSUED ~ &1C PSHL(LCL/GHD/CLNG)
PROCEDURES/DIREDTIVES ~ NOT FOLLOWED - PILOT IN COMMAND
FLANMNED APPROACH - IMPROPER -~ PILGTY 1IN COMMAND

__-_--——————n---——w.------——----.—_-_—-—-...‘....._._—-————-—--—----*———w--———--——---—-aw.--—-—_——-——m--u—o-o—-——n-—_—u——--—u-—---ot————-. - ————

Doourrer o $2 AIRFRAME/COMPONENT/SYSTEM FAILURE/MALFUNCTION
Fhase of Oergration APPROACM

Findingd(s}
€. DESIGN STRESS LINITS OF AIRCRAFY - TXCEEDP:ZD -~
6. STABILIZER - OUERLOAD
7. FLIGHY CONYROLRUDDERVATOR - QJVERLOAD
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=---Probable Cruse----

The National fransportation Safety Boarc det raines that the Probable Causcis) of this accident
i1s/ére findingi(s) 3,4
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AIRCRAFT ACCIDENT/INCIDENT SUMMARY |
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Aircraft Operator: : Czark Airli.cs, Flight 650 _' !
Airplane Type and Registration: Mcbonnell Douglas DC-C-31, N9947 f §
i
Location : Sioux Falls Regional Airnort, by
Sioux Falls, South Dakota P

Date and Time ; December 20, 1383, 1317 central standard time é

Persons on Board : Crew-5, Passenqgers-81

Injuries : Crew-2 minor, Passengers-None P

Aircraft Damage : Substantial

Other Damage or Injury : Snow sweeper destroyed, operator fatal

Type of Occurrence : Colliston with vehicla

Phese of Operation : Landing

The Ozark flight 650 departed Sicux City, Iowa, on an instrument flight rules {IFR)
flight plan at 1253 and climbed to its assigned altitude of 11,000 feet. The crew tuned-
in and listened to the Sioux Falls Automatic Terminal Informatior System (ATIS) broadcast
shortly a“ter takeoff. The flight was handed off from Sioux Ci“y approach contro! to
Sioux Falis approach control at 1306. The approach controller issued descent irstructions
to 3,400 feet and vectors for interceoting the runway 3 ILS approach course. Flight
650 was cleared for the approach at 1311. At 1313, the approach controller directed
that the crew contact Sioux Falls tower. The controller siated that at that time he
observed Flight 650's radar return to be 4 miles fr m the Runway 03 outer marker which
is 5.7 miles from the thresheld of Runway 03. The captain acknowledged the instruction
but did not contsct the tower. When the airviane was on final approach, about 2.5
miles from the runway, the local controller initiated a call to Qzark 650, to which
the captain responded. The controller then cleared the flight to land and gave the
current. runway visual range {RVR) as 3,500 feet. He did nct advise the flight of
the snow removal opneration in progress on Runway 03.

The crew stated that they first saw the ground and the approach 1ights at about
200 feet above the ground, and then saw the rumwav. Because the ATIS revorted
blowing snow, the crew expected to see, and were not surprised to see, snow blowing
acrcss the runway about 2,000 feet bevond the threshold. They saw also thet an arca
of pavement over 75 fee* wide along the runway centerline was clear of snow. The
crew stated that no information was fransmitted to them either by ATIS, approach
control, or local control concerning snow removal operations.




ey ettt e el 2, St

the airplane made a smoovh touchdown about 1,000 feet frocin the threshold., The
spoilers depioyed and the copiiot, who was flying, was just beginning to apoly
reverse thrust when the airplane entered a cloud of snow. At that time, the right
wing struck a large snowsweeping vehicle which was traveling in the same direction
to the right of the runway centerline. The crew stated that at no time did they
see a vehicle or a rotating heacon, and they thought the snow cioud was the renorted
blowing snow.

The right wing was saparated from the airplane by the impact, and a large
flash fire erupted from the fuel cloud escaping from the separated wing. The air-
plane siewed to the right and continued along the runway in the landing direction.
[t went off the runway on the left side and and came to rest 4,125 feat from the
approach end of Runway 03. The collision occurred about 2,200 feet from the approach
end of the ruaway.

The passengers evacucted the airplane using the escape slides at the two forward
exits. There were no injuries to the passengers and the three flightcrew members.
The two flight attendants were treated for minor injuries. The snowswe=per operator
was killed.

Witnesses driving on the parallel taxiway saw a large fireball which rapidiy
died cut and alsc a fire on the fuselage of the airplane which extinguished as it
traveled down the runway. There was no fire when the airpiane 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 m2ny airports in the north, runways, taxiwavs, and the
air carrier ramp areas of the airport necessarily are clearad of snow while they
are being used by landing, texiing, and parking e@ircraft. A1l vehiclas onerating
on, or adjacent tc, usable runways or ‘axiways are required 1o be eguipped with
two-way radios and must be in contact with the tower or be escorted hy a vehicle with
& two-way radio in contact with the tower. A1l communications between such vahicles
énd the tower are on the ground rontrel Trequency of 121.9.

At the time of the accident, runway sweeping was necessary and was in progress.
The sweepe~ was a comnercial Snuwblast Vehicle with a agross weight in excess of
34,000 pounds, and was equipped with a tao-way radio, standard vehicular lights,
and an SAE standard 10-inch, 3600 amber -otating beacon on top of the cab roof.
Witnesses stated that they had cobserved the beacon operating when ti2 sweeper was
on the runway. The sweeper hegan work or Runway 03 aboui 1230 and made 4 to 6
swaths the full Tength of Runway 03 during the operation. Because of air traffic,
the contrcl tower had directed the sweeper to teave the runway three times. The
last time the sweeper operator was in contact with the tower was at 1309:4C, and
no further communications were had between the sweeper gperator and the control
tower. Tt took the sweeper 6 to 7 minute: to traverse the length of the runway.
At the time of the accident, %he sweeper was traveling northeast on Runway 03 about
1,500 feet from the spprceach end on the east side of the centerline. There were
two runway exits in the vicinity of the accident; one service road located about
1,000 feet away, and one taxiway at about 2,300 feet from the Runway 03 thresheld.

i the day of the accident, the air traffic controller reported for his normally
scheduled shift at 0800. At the time of the accident, he was assicned to the com-
bined positions of ¢learance delivery/around contral/tacal control, (6C/LC), having
assumed these duties at 1303 and he had been on <uty for & hours, 16 minutes. Two
haurs 53 minutes were logged on operating rositions within the facility
(AR = 1428, CG/LC = 1+25). Before reportirg for his assigned shift, he had been
off duty for 16 continuous hours.




The GC/LC controller stated that upon assuming the CG/L.C operating positions,
he received a nornal position briefing from the controller he was relieving and was
advised that there was an aircraft on the runway 3 II.S final approach and Sweeper 7
(the invoived sweeper) was on the runway. He stated that operation: were normal
ind Sweeper 7 was being directed on and off the runway between arriving and departing
traffic. He stated that the runway lights were on their highest setting (step 6)
at the time of the accident. He statad that he received a verbal hand off of Ozark
650 from the approach controller when the flight was about 10 miles southwest of the
airport and that the flight did not report on the tower freguency. He *hen asked
the approach controllar to "hit 0Z650 again" and that he then initiated a call to
the flight on tower freguency and that the flight responded to %%s rall. He then
tleared the flight to land and issued the RVR. He stated that he could not recall
whether Ozark 650 had its landing 1ights on or not.
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The transcript of tower communications shows that neither the approach con-
troller nor the local controller advised Ozark 650 of snow removal operations. Also
the local controller did not communicate with Sweeper 7 after he took the hand off
of Ozark 650. The transcript showed that in the 12 minutes praceeding the accident,
the controller had six communications with Sweeper 7, invelving position reports by
the sweeper operator, clearance to cross on intersecting runway, and clearance off
the runway for a landing airplane, then back on the runway. The last communication
between the controiler and Sw2eper 7 occurred about 6 minutes before the accident.
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Investigators questioned the CG/LC controller as to when he last recalled sce-
ing Sweeper 7. He staled that he knew that it had crossed Runway 33 southwest bound

toward the approach end of Runway 03 and that he had lost sight of him at that time.
When the CG/:i.C controller was questioned as to where Sweeper 7 was when he issued
the landing clearance to Ozark 650, he stated he did not know where it wus.

Two other similar incidents have been investigated by the Safety Board. On
December 19, 1983, a Japan Air Lines Boeing 747 cargo flight was clearcd by the
local controlter to land on Runway 06 right, at the Anchorage, Alaska, International
Airport. At that time the runway visual range in the touchdown zone was 1000 feet
in fog. Two minutes later the ground controller cleared an A‘rport Authority nickup
truck to drive eastbound on Runway 08 right to wake a Tapl.y run to check the
braking actior of tha runway surface. The ground controliler stated that he reguested
clearance from the local controller to allow Lhe pickup on the runway. He was not
awaire that the 747 had been cleared to land. The jocal controller was busy with
other communications and was not sure if he acknowledged the reguest from ground
control, however, the jround controller believed the local rcontroller said "okay."

tisAeinn Wit

The crew of the Japan Air Lines B-747 stated they did not see the vehicle
prior tc the collision, which occurred about 2000 feet heyond the runway threshold
while the airplane’s wain gear was on the grot.nd but before the nose had been
lowered from the landing attitude. The vehicle's iights and rotating beacon were
on at the time. 7The crew observed a dull flash and felt a jolt under the air»lane
at which time the antiskid inoperative warning light illuminated, fcllowed shortly
thereafter by an indication of number 1 hydraulic system inoperative. Althnugh
the entire wheel truck assembly was separated from the left body gear, the captain
was able to slow the airplane and turn off the runway. There was no major damage
to the airplane. The pickup truck was destroyed and the 4river received serious
injuries.




On March 8, 1384, at the Greater Cincinnati Airport, & Pia2duont Airlines Boeing
737 was forced to make a go-around after touchdowr on Runwav 36 in order to avoid
seven snow removal vehicles operating on tha runway. When the Piedmont flight was
approximately 15 miles from the airport and under the control of Cinc nrati Aoproach
Control, the local controller had given the ground controller approval to clear the
snow removal vehicles onto Runway 36. The snow plows were proceeding northbound on
the runway in a "V" Fformation and were accompanied by an automobile which maintained
communication with the ground controller,

The airplane contacted the tower when at t!e outer marker and was cleared io
land by the lozal controller. There was no coordination or conversation between
the local cortroller and ground controller concerning the vehicles on the runway
when the Tanding clearance was issued.

The weather was reported as: ceiling 300 feet abscured, runway visual range
1200 feet in snow and biowing snow. As the airplane touched down on the runway,
the captain saw a rotating amber beac.n on one of the vehicles and initiated a qo-
around 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 thet 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 Aviation Accidents.

As 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 lccal and ground controllers to

coordinate their activities when a vehicle has been cleared

to operate on the active duty runway for an extended period

such as in snow removal operations. (Class 1I, Priority Action) (A-85-15)

Periodically emphasize in the training of air traffic control

personnel providing airport adviseory services the proper

application of runway usage procedures stressing positive

coordination between control positions. (Class T2, Friority Action} (A-83-16}

Periodically e -asize in the training of air traffic

controller personnel the requirements contained in the Air
Traffic Control Handbook 7110.65D, March 1984 for restricting
vehicle and aircraft operations in the ILS critical areas

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

the reported ceiling, visibility or runway visual range are
below the specified Tevels. (Class II, Priority Action) {(A-85-17)

BY THE NATIONAL TRANSPORTATION SAFETY BOARD

/s/ JIM BURNETT
Chairman

/s/ FATRICIA A. GOLD'MAN
Vice Chairman

G.H. PATRICK BURSLEY
Member

February 1, 1985




~~--fasic Inforaation--——-

Ture Operating Cerftificate-AIR CARRIER - FLAS/UDOMESTIC
LIRESY IWC

~SCHEBUL ED» OMEETY IT s PAX/CARGOD Tire
~14 CER 121

Name of Carr:er -OZARKR AlR

Twre of Oeeration
Firesnt Conducted Under
Accident Oecurred Durinms  ~LANDING

=-~==farcraft Inforsation----
Make/Hodel ~ DOUBLAS DL-9-31
tanding Oear TRICYCLE-RETRACTABLE
Max Gross WL UMK/ NR
No. of Seats

===-Environaent/Sser2tions Information—---
dHeather Data

Wx Briefing - COMPANY
ttethaod - TELETYFE
Comelzienesc - LINK/MNR

Basic Hzether - I#C
dind Pir/Sreed- §70/009 KT5
Visibpilite - UNK/NR
Lowest Sku/Clouds -
Lowest Ceilinsg -

UNK/NR

Frecipritation
Condition of L.isht*
—-~--Fersoane! Information=«—-
Filpt-In-Command
Certificatei(s)/Rating(s)
ATPF
SE L &X¥E,ME LAND

—---Marrative---—-~

1060 FT OBRSCURED
Ohstructions to Vision- BLOYIANG SNOW

Matienal Trainsporiation Safets poard
Hasrindgtons L.C. 20594

Brie? of Accident

A/C Red., No. N994Z

Adircr2?tt {iamage

SURSTANTLAL

OGN GROUND

End Makz/Model
Nysbasr Endinzsg
nsine Tupe

Itinersry
Last Deravture Point
3igL
Pestination
SAME AS ACC/INC

ATC/sirsrace
Ture of Flisht Flan -~ IFK
Tyre of Clearance - IFK
Yure Apch/Lndz - ILS-COMILET
FULL STOP

bdoa -

Bienniai Flight Review
Current - YES Total
Months Since - 5
Alrcraft Tuspe - UL-~9-30

M3k /Model~ 977¢&
instrument—~ UNK/NE
Multi-End

Iruguries
Serious Minor

ELT Installed/Aclivated
Stall Warning Susiem -~

fairrrort Froximity
ON ALIRPORT

Arrrort I'ata
JOE FDSE FIELD
Runwsg itdent 03
Runuwaw Lth/Wid 999/ 150
Runwawy Surfasce CONCRETE
Runway SMGw ~ LRY

Medical Certificate - VALID MEDICAL-YAIVERS/LIMIG
Flight Tiee IHours)

- 23217

- UNh/NK

UURING LANDING THE CRE® ACT"RED VISUAL REFEREMCE WITH THE GROLJD 1 AFCH LIGHTS ARDUT 200 FT abL: FOLLOWED RBY VISUAL
SIBHTING OF THE RWY. SINCE .~: ATIS REFOK..D BLOWING SHOW: THE CREW EXFECTED TU StEs
THE THRESHOLD. a7 ABOUT 2,200 FT LOWN THE RWY THE af. ! ENTERED A CLOUD OF

SNOW, T THE RIGHT WING STRUCK A LAKRGE 3NOW SWEEFING VEHICLE WMICH WAS TRAUELING IN THE SAME BIRSECTION & TO THSI RIGHT JF

BLOMWING ACROSS THE RWY ABOUT 2,000 F7 BLYDND

THE RWY CENTERLINE., THE ACFT'S RIGHT WING SEFARATED & 7 SWERVED UFF IHE KWY. NELlIWER
LOCAL CDMNTROLLER ADUISED THi FL7 OF SNOW REMOVAL UFERATICGNS, MOk DID [HE
a1tk HE TODOK THE HAMD-OFF OF THE ¢LI FROM AFFROACH CONTROL.

HE CLEARED THE FLT TD LAND.

£ WAS NOT SURFRISED YO SEE: SMHOW

TR AFFROALH LONIROLLER NOR THE

LOTAL COMIRCLIER LOMMUNICATE WITH (HE SWEEPER
RE ALSO STATLD HE BIN NOT KNOW WHERE IHE SUEEFER WAS WHEN

Last 24 Hrs - UXRR/NR
Last 30 Daws— UNKR/NR
Last 20 lNags— UNRANX
Rotororaft - UNKR/NR

|
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Brief of Accident (Lontinued)

Time (LcYy - 1317 £S5

A/ RKeg., No. NP94Z
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File Ho. ~ 3315 12720783 SIOUX FrLLS»SD
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ON GROUND COLLISION WITH OBJECT

Ococurrence
Frhase of Oreration LANTING - RULL

Findins(s)
i, WEATHER CONDITION -~ SNOW

2. WEATHEF CONDITION ~ OBSCURATICN
ATE FSNLILCL/GND/CLNG)

3. CONTROL TDMWER SERWICE -~ INABEQUATE -

QBULCT - VEMICLE

4.

~-~-=-Probable Cause-~—-
rrobable Causeis) of tn1s accide: -t

that

The Maticnal Transeroartation Safetw Board determines th
is/are ftinding(s: 3

ractor{(s? relating to this accident: ic/are findind(s) 1s2,4
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National Transerortation Safeliy Board
Mashinstonrs D.C, 20594
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Brief of Accidents/Incident

File No. ~- 4000 12/19/83 ARCHORAGE » AKX A/ Reg. No, J8151 Time {icl) 9005 AST
-~---Basic Inforsation----
Tupp Operating Certificate—-AIR CARRIER - FLAG/DOMNISTIC Aircraft Damage Injuries
Name of Lorrier -JAFPAN AIRLINES SUBSTAMTIAL Serious Minor
Ture of Oreration ~SCHEDULED» INTLCARGO Fire
Flisht Conducted Urnder -14 CFR 121 NONE
ficc/Inc Occurred During -~LANDINE
-—=-Aircratt Informastion----
Make/Model - BOEING 747-200F ind rake/Hodel F & W JT9B-20 ELT Instaliled/Activated - YEE/NO
Landing Gear - UNK/NR Nusber Engines ] Le¢ail Warning Swsten - YES
Max Gross Mt - B29000 Engine Tupe TURBGFAN
No. of Ssats - UJHX/MR Rated Power - 53000 LEBS THRUST
~~—~Environaent/Oererztions Inforeation---—-
Weatihver Bata Itinerary fiirrort Proxisity
Wx Briefins - COBPANY Lact [erarture Paoint G AIRPORT
Bethod ~ IN PERSON TOXYOs JAFAN
Coaristeness - UNK/MNR vestinatioun Airsort Data
Basic Neather - INC SAME a5 ACC/INC ANCHORAGE INTL

Vet fecte y i b 0y 12

Mind Bir/Sreed- CALN Runway Ident Q&R
Visibility - +125 S ATC/AirsPrace Runwa=s Lths/Wid 108%7/7 150
Lowest Skw/Clgouds - 100 FU1 Ture of Flight Plan - IFR Ryrway Surface HACAT AR
Loweast Ceiling - 100 FT OBSCURED Ture of Clearance - IFK Runway Status

tibstructions to Vision- FOG Ture Apch/Lndd - ILS-COMPLETE

Frecirsitation ~ NONE

Cnandition of Lisht - NIGHT{(DARK)

----Perseonnel Information----
Filot~-In-Commaand - 52 Medical Certificate - VALIDP MEDICAL -MAJVERS/LINIT
Certificate(s)/Rating!s) Bienni1al fFligant Review Flisht Tiee (Hours)
ATF Current - YES Total -~ 17000 Last 24 Hrs - 7
ME LAND Honths Since - 1 Mzbke/Model- 3300 tast 30 Daus- UNK-/NK
Aircratt Ture - B-747 Instrument~ UNK/NR Last 90 Dags— LUNK/NR
Multi—-Ernrs ~ UNK/NR Rotorcrett ~ UNK/NR

Instruaent Rating(s) - AIRFLANE

—=—=~~-Marrative---—

AT 2359 THE LOCAL CONTROLLER CLEARED THE FLY TO LAND ON RWY &R. AT 0001 THE GROUND CONTROLLER CiEARED A STATE-OFERATED
PICX-UP TRUCK ONTO RUY &R FOR A TAPLEY RUN, THE GROUND COGNVROLLER STATED THAT HE REQUESTED CLEARANCE FROM THE LOCAL
CONTRGLLER TO ALLOW THE TRUCK ON THE RWY. HE WAS NOT AWAFRE THAT THE B-747 WAR KEEN CLEARELR TO LAND. THME LOCaL CONTROLLZR
WAS BUSY WITH OTHER COMMUNICATIONS I WAS NOT SURE IF HE ACKNOMLEDGED YHE REGQUEST FROM GROUND COHTROL; HOMWEVER, THE
GRCUND CONTROLLER RELIEVEDR THE LOCAL CONTROLLER SAID °*OKAY.* THE ACFT STRUCK THE TRUCK ABOUT 2,000 FT REYOND THE
APPFROACH END OF THE RWY WHILE THE ACFT'S RAIN LANDING GEAR WAS ON THE GROUND HUT THE NOSE HAD NGT YEY BEEN LOWERED FROM
THE LANDING ATTITUDE. THE FLT CREW STATEDR THAT THEY DID NOT SEE THE TRUCK PRIOR TO THE COLLISION., AT 0013 THE RWY VISUAL
RANGE(RVK) WAS 400 FT VARIABLE 800 FT.
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Brief af Accident/Incident (Cantinued)

12719793 ANCHORAGE » AK A/C Rest, No, JE1% Tine (Lel) - 0005 ASY

Giccurrence IN FLIGHT COLLYISION MITH ORJECT
Phzae of Qereratian LANDING - FLARE/TYOUCHDOWN

A P SN i A e X O Sl T L

Findindgi{s)
1. LIGHAY CONDPITION - DARK NIGHT
2, WEATHER CONDITION - LOW CEILING
3., WEATHER CONDITION - FOG
WEATHEK COMDITION - ORSCURATYION
CONTROL THWER SERVICE — INADEGUATE - ATE PENL{.ZL/BNDB/CLNC)
OBJECY - VEHICL:

----Probzble Cause--——-

The Nstional YTranseortation Safatw Board ootersines that the Prabable Cause(s) of this accident/incident
isfare Tindindts) 5

Factor(s) relating to this incicdent is/are fTindingi{s) 1+0vdrdsé




National Transrartation Safetu Poarvd
Yashirstony R.C, 20594

Brief? of Inrident

File Ho. - 5031 /00784 ERLANEERKY AT RKed, No, NZ?74M Time {(Lcl) — 0742 E&T

~~-~-fasic Infarsaticn--~--
Ture Orsvating Certificate-AIR CARRIER - FLAG DOMESYIC Aireratt Dagase Induries
Name o? Carrier =PIEDHGMNT AVIATION NONE Fa Seriaus Hingr
Ture af {lreration ~SCHEDULEDR» DORESTIC +PAX/LARGBA Fire
Flisht Conducted tinder -14 €EFR 121
Incident Ocourred During ~LAMNDING

-~==fireraft Inforsation----
Nake/Mods) .~ BOLINEG F17-200 Ernd Make/Mode} F 3 ¥ 378-1% ELY Installed-activated - YER/ND
Leanding Bear -~ TRICYCLE~-RETRACTABLE dusber Ensines 2 8ial) Varnine HGustes ~ YER
Max 8Sross Wt - 90000 Endine Ture TURBDIET
No. af Saats Rated Powar 15500 | 38 THRUST

—~=—Environaent/Oresrations Infarnation----
Weather Datia Itinerary Airrort Prexisits

Wx Briefinsg - ¥88 Last Deravture Paint ON AIRPDRY
Methad TELEPHONE LOUISVILLEIKY
Coarletenass - FULL pestination Airrort Data

Basic Weather ue SAME AS ACC/INC GREATER CINCINNATY THTL
¥ind Cir/Sreer- 100/010 KT8 Ruynwavy Ident - 34
Visibilite - 300 8K ATC/Airsrace Runuax Lih/did -~ 95060/ 150
Lowest 8kw/Cleouds - 300 FY Wwre of Fl.sht Plan - IFR Runwaw Surface -~ CONERETE
Lowrst Coiling - Jo0 7T SRSCURED Yere af Clearanca - [FR Runwaw Staetus + SNOM - HETY
Okatructions to Vision- BLONING SNGW furs Arch/Lnds - ILS-COMPLETE
Freciritation - BNOW
Condition of Ll!h‘ ~ DAYLIGHT

--—~P¢rsann|l !nfarnatnon----
FPilat-In-Command Medieal Certificats ~ VUALTPR MER(CAL-NB WAIVERS/LINITY
Certificatel(s)/Natinstis) Pizanial Flisht Review Flishi Tige (Hours!}
COMMERCIALATPIFLT ENG Eurrent - YE® Tatal - URK/NK Last 24 #rs ~ UNK/NR
S LAND:ME LAND Months Since - 4 Nake/Mdel -~ 2400 L2et 30 Daus— UNKINR
Aircraft Tuee - B-7237 Instryusent- UNK/NR Last 90 Paws— UNK/NR
Mylti~-Eng - UNK/NR Rotororatty - UNK/INK

Instrusent Ratinsg(s) -~ ﬁIﬂPLnNE

~=--Nazrrative----

WHILE THE LCFT WAS ABOUY 15 MI S8 OF THE ARPT WEING VECTGRED FOR A RUY 34 CAT II AFPROACH, THE LBCTAL CONTROLLER GAVE THE
GROUND CONTROLLER PERWIGSION TO CLEAR SNOW RENOVAL EQUIPHMENT Y0 PROCEED MOKTH ON RWY 3¢ & 7O EXIT RWY 34 AT THE
INTIRSECTION ©F RWY 27L. THE ACFT REPORKTED AT THE OUTER MARKER 3 WAS CLEARED T8 LAND. THERE WAS NO CONVERSATION BETWEEN
THE CONTROLLEwT AS TO THE 3TATUS OF THE SNOW REMOVAL EQUIPMENT, JUST AFTER TOUCHGOMN THE CAFTAIM OBSERVED THE ARBER

KRGTATING BPEACON OF ONE OF THE VEMICLES AFOUT 31,000 FY AMEAD, THE CAPTAIN MADE AN IHMEDIATE GO-AROUNDG § THE ACFY MISSED
THE 8 VEHICLES BY AM ESTIMATED 10 FT. THE SKY VISUAL RANGE (RVR) WAS KEFDRTED &S 3,000 FT.
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Brief af Irnzident (Contirued)

d/ca/84 ERLANGEKRY A/C Res, Ne. N?P;N Tise (Lel) - 0342 £BI

Gecurrenca MISCELLAREQUS/LTHIR
Fhase af Opsration LANBING

Finding{c?}
1+ WEATHER CONDIYIGN - 1LOM CEL1LIND
2. WEATHER C2H40ITION - SNOW
3. UEATHIK CONDITION - OBSCLURATION
“. CONTROL TOUER SERVICE - INADEGUATE - ATC FSNL(LEL/GNBACLNC)
3. BBIECT — MEMHICLE
&, ADGRTEDE LANBINE - PERFORMED -~ PILAT IN COMMAND
S0-AROUNDE - INITIATED - PILOY iN COMMAND

--—-Prabable Cauga----

The Natianasl YTransrortatien Safelv Board deteraines that the Frobable €ayseis) of thit jnecident
is/are *indindi{s) 4

Factoris) relating %o this 1ncidend isfare finding(s) 19233+5

i i
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National
Trangportation
Safety Board

Washington, D.C. 20594
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File No.
Aircraft | rator: G. &8 J. Leasing Company

Aircraft Typc & Ragistration: Macheun Superstar I (Piper
FA-60-601P)

Location: Cockeysvilie, Marvland

Date & Tinme: April 28, 1984; 1507
Eastern Standard Time

Persons on Board: 2 =~ Pilokt-1; Passenger-—l

Injuries: Fatal - 2

Afrevafe Damage: Destroyed

Othex Damage or Iajury None

Type of Occurrence: Loss of Power/Loss of

Control

Phase of Operation: Climb to crulse
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On April 28, 1984, N60O79R, a Piper Aerocstar, scerial number

6LP-0735-8063359, was scheduled for a pleasure flight from
Lancaster, Pennsylivania, to Gafnesville, Flortida, on an
instrument fiight rule (IFR) flight plan, with a final crulsing
attievie of FL 180,

On the nmorning of the accident, the pllot of NG6O79R
traveled trom Baltimnre, Maryland, to Lancaster, Pennsylvania, to
pick up the airplane that had heen upgraded with a Machen, Inc.,
656 Superstar Comversion, At that time, he received a 30-minute
dual familifavization flight and a short review of the performance
charts and fitght manual supplement assocliated with t he
conversion, The fuel tanks were topped off afterx the
familiarizacion flight.
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Aboui 1125, the pllot of N6O79R received a partial weather
briefing from Washington “light Service Station (FSS). At 1422,
he called the Harrxisburg Flight Service Station, obtalaned an
abbreviated briefiug from Larcaster to Gainesville, and filed a
fiight plan., Offfcial weathsr reports and forecasts the day of
the accident showed onc signiflicaat weather aloag the route of
flight, and there were no SIGMETS or AYRMETS pertinent to the
area of the accident. Ceilings were between 4,000 and 5,000 feet
withh layers to above 23,000 feet; wvisibility beneath was
untestricted,
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A witness at the Lancaster Alrport described the pilot as
nervous and said his "hands were shaking."” Also, the instructor
who had given him the familiarization ride testified that the
pllot said he felt uucomfortable and nervous. However, a clone
friend with whom the pilot had talked by telephone just before
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takeotf did not detect nervousness in his voice. The instructor?
saw the alrcraft taveoff aand observed nothing unusual, :

Following 1ts takeoff at 1448, Lancaster Tower released
N6O079R to Harrisburg Approach Control at 1450; the flight was
subsequetly handed off to th New York Alr Route Traific Control
Center (ARTCC) and then to the Washingtoa ARTCC. Each center
comsunicated with the flight, and the pilot acknowledged and
responded to 1instructions after each transmission. At 1457:42,
Washington Center «cleared the flight to "malntain one eight
zero.”" Several other routine iastructions were given to and
acknowledged by the pilot of N6079R. At 1503:25, NW6079R
transmitted, “Aerostar six oh seven alne Romeo leaving seventeen
for eighteen.” The unext transmission from the flight was a
Mayday call at 1505:26, which was acknowledged by Washlington
Center at 1505:34. N6079R responded at 1505:38, "OK, Mayday,
lost engines, lost engines, dropping fast." This was the last
transmission from N6(G79R. Radar comtact was ifost less than 2
sinutes later. The aircraft crashed shortly thereafter in a
grassy field adjacent to z road {o Cockeysville, Maryland. The
airplane was demolished and the two occupants were killed. There
was no fire, and there were no injuries to persouns on the grouand.

Y

5
A Teadout' of othe recorded radar data frow the Baltimore

Aprroach Control faciliity revealed that NG6079R descended from
16 900 feet to 2,300 feet in about 90 seconds, an average descent
rate of more then 9,700 fteet per minute.

Witnesses saw the aircraft after it descended through the
overcast when it was estimated to be between 3,000 to 1,500 feet
above ground level :(AGL). Weather at the site was partly cloudy.
Accovding to severél #itnesses, one a current pilot, there waes a
discernibie pitchup, described by one witness as abrupt, the
wings were “bavkiag” or "shifting" from left to right
continuously, the plane rolled to an iaverted positionm and then
enterel a aosedown attitude. The flaps and gear were up.
Several witnesses saw sowmething fall from the airplane before it
hit the ground.

Che Piper Aerostar was purchased in January 1984, and, in
February 1984 at the request of the pllot, had been modified by
the addition of an auxiliary fuel tank. The pilot had flown the
plane to Plorfda and back three or four times after the fuel tank
installatiouw,

N6O79R was upgraded most recently with a Machen, Inc., 656
Superstar Conversioun, which {ocluded the instaliation of two
turbocharger-equipped eungines, with full feathering propellers.
The converslon was made by a firm certified by the Federal
Aviation Admianictration (FAA) for repair and maintenance on Piper
Aerostar airplsnes. Work on N6079R was completed and checked out
by an airframe and powerplants (A&P) mechanic, and was test flowvn




the day before the accident. The ianstructor/test pilot noticed
une unusual characterfstics with regard to cooling, eangine
stabllity vis—a-vis rate of fuel flow, manifold pressure, or high
oil temperatures, He sntated that during the familiarization
flight with the pilot oun the day of the accideat the fuel tank
selectors were in the on posftion, that fuel in all tanks would
be used with the selectors 1in that po ition, and that there was
no reason for them to have been changed. The pilot”s attention
was directed to the expanded Machen 3uperstar portion of the
flight wanual, especially the power-to-fuel ratio settings, and
during the flight, emphasis was directed to engine gages, ~he new
digital fuel flow systewm, and power settings.

The National Transportation Safety Board”s examination of
the wreckage and engines and propellers indicated that neither
engine was developing power at 1apact. Both propellers were
attached to thelr respective hubs and all blades were in the
feathered position. 01l was present in both propeller governing
urits., The engines were free of preimpact deficlencles which
would have affected aormal engine operation. The electric fuel
boost pump switches were found in the off position and the fuel
mixtures on rich. When the boost puaps are off during climd
above 10,000 feet, insufficlent positive fuel head pressure to
the engine driven high pressure fuel pumps results in pump
cavitation and fuel starvation. The first Indication of
potential starvation would have been noticeable on the fuel
pressure gage, located in the lower right instrument parel. The
normal operating procedures listed fin the FAA Appcored Airplane
Flight Hanual require the electric fuel boost pumps to be on
during climb above 10,000 feet; the takeoff checklist on the left
sun visor of the airplane also included this statement., Flight
tests coaducted by Machen verified that the engines will quit at
altitude {f the leveloff is initiated by first reducing propeller
rpm. The engines caanot be restarted if the mixrure is rich.

The {uselage was demolished, and the lower forward area and
belly arca were crushed upward and accordioned aft. The
eapennage was separated from the fuselage. The right wing was
broken into three major sections: au inhoard section out to
about wing station (WS) 140 with retracted flap attached, an
outboard wing pancl from WS 140 to 195, and the wing extension
assembly with the wingiip attached, At WS 195, the wing
extension asasembly was separated from the outboard wing panel
along the chordwise row of rivet attachment points to the upper
and lower surfaces of the wing skin., On the cutboard end of the
wing panel at WS 19%, avtachmeat clips were installed on the wing
rib, but there were no rivet holes within these clips to provide
for attachment to the 1intercostals of the wing extension
assembly., The aft intercostal of the wing extension assemhly did
not contaia rivet holes to provide for the attachment of the
clips on the right wing panel. The forward intercostal contained
three drilled holes, but there was no evidence that rivets had




ever been {installed, The alileron 1inboard end was partially
attached at the inboard hinge; the remainder of the right ailercn
was separated from the wing and was found In two pleces about 1/2
mile from the accident site., One of the plecesr contained a
posirive beud which aligned with a positive bend and fracture in
the right wing., The left wing was also broken into three main
pleces: an finboard section ouvt to WS 135 with retractzd flap
attached, an outboard pansl from WS 135 to WS 195, and the wing
extension assenbly. The attachment clips for the wing extension
gassembly were pulled from the wing rih and were still attached to
the 1intercostals on the wing =2xtension assembly. The 1left
aileron was gseparated from the wing at the hiage points,

All fractures observed during the exawrination of the
wreckage were typical of overload failures., The alignment of the
positive bend 1In the right aileron with the poszitive bead Iin the
right wing 1s evidence that the two beiat together prior to
separation of the aflercon., Although the attachment rivets
between the right wing e¢xtension assembly and the iantercostals
were missing, and the absence of the rivets would compromise the
gtructural integrity of the wing assembly, the evidence indicates
that this omission was not a factor in this acciden:.

The pillot was certificated as a private pilot, afrplane
single engline land, on May £, 1968, A mpultiengine rating was
issued in March 1970 and an Iinstrument rationg in May 1970 after
initial disapproval and flight retesting each time, and a single
engine sea rating was issued 1in July 1975, In June 1983, the
pllot reported a total of 2,500 flight hours on his application
for a third class medical certificate. However, no assessuent
csn be made of flight time reported cr instrument and multiengine
expericence since complete records do not exist, and the absgence
of entries fa his logbook precludes aan evaluation of training
received. FAA had no recorded violations against the pilot, but
he had been involved ftn a ground loop accident {in 1968, and in
1971 he suffered injuries 1ia a helicopter accident while
recefviang dual instruction.

The airplane had been flown )05 hours since f{ts rurchase in
January 1984, Although there were w0 Aerostar entries inm the
pilot“s fiight log, he had recefved 60.5 hours dual instruction
by the sellers of the Aerostar since purchase; 1iacluding the 30-
minute familiarizetion flight on April 28 following the Superstar
convergsion. In saddition, he had received 2 hours of Aerostar
flight transition 1instruction at the Piper Training Center in
Vero Beach, Flerida, in March 1984, following 2 days of ground
transition school. However, the Piper flight iastructor d'd not
issue a transition certificate, but recommended further
multiengine practice with an 1instructor. In a report on his
assessmeat of ¢the pillot“s performance, the {nstrvuctor Jisted
deficiencties, guch as the pilot”s inability to remember
procedures, lack of wunderstandiag of the ©procedures, poor
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performance of flight maneuvers, and slow reaction time.

The pillot bheld a third claas medical certificate with a
corrective lens limitation, 13sued on June 24, 1983. Uis doctor
had seen hiw for a brief vistt a week before the accident and
sald he believ~:d the pilot was physically and mentally sound., A
tuxicology test following the accident was negativc for drugs and
alcohol,

In sunmary, the 1nvestigation of this accident revealed
that the loss of both engines resulted from fuel starvatiou
because the electric fuel beost pumps most probably were not on
during the climb above 10,0Nn0 feet. 1t is uot likely the ptilot
turned them off during the «limb, but rather that he never turned
them on initially as required by the flight manual and checklist.
Although he was certified for multiengiae instrument flight, hts
demonstrated proficlency 1 month before the Machen conversion was
not adequate to earn him a transition certificate. There 1is
sufficient evidence to suggest that the ptlot was nervous and
uncoafortabla about flying to Ylorida. Self-irdurced
psychelogical stress over his minimal experience in the newly
converted, high performance airplane may have contributed to or
been responsible for his unease, Once dual engine failure
occurred, the demanding situation exceeded the pilot”s
capabllities and caused him t~ lose control of the afrplane., 1In
addition, part of the desce . would have bLeea 1in instrument
conditions, and spatial disoi’ .ntatlon could have contributed to
his fnablllity to maintain control. @&iven the pilot”s recorded
lack of proficiency in the Aerostar, he probably was naot capable,
in a stressful situastion, to perform the steps in the emergency
checklists for "Engine Failure During Flight” and "Restarting
Feathered Fngine” which contained up to 28 steps. GCiven the
rapld descent rate disclosed by the radar data, any abrupt
contro) 1input or attitude change could result in positive G
forces exceediang the airplane”s limitatiocns.

The Naticual Transportation Cafety Board issued the
following recommendation to the FAA 88 a result of this
luvestigation:

Issue an Alrworthiness Directive to requlire a
one-time idnspection (and repair if necessary)
of Models PA-60-601B, =-601P, aad -602P Piper
Aerogtar alrplanes to determine whether the
intercostale of the wing extension assenmblies
acre properly attached with rivets to the wing
rib structure at wing station 195, (Class II,
Priority Action) (A-85-31)

The attached Brief of Accldent contalns the Safety Board’s
coticlusions, findings of prodbable cavse, and related factors,
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BY THE NATIONAL TRANSPORTATION SAPETY BOARD

/8/ JIM BURNETT
Chairman

T Tl iy et DR

/s/ PATRICIA A, GOLDMAN
Vice Chairman

G.H, PATRICK BURSLEY
Member

May <&, 1985
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Nationzt Teanesmcristion Saftetsy Board
Washinston: n.C.,. 20594
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Brivf of Acerdent

A/C Res. Ng. N&O79R Tiae {Lcl) 1507 ¢£sY

-===B35i¢ Inforsation----
Ture Omgrating Certificate-NONE (GENERAL AVIATION) Aircraft Damase Iniyries

DESTROYED Serious Hinor
Tere cf Dreration -PERSONAL Fire

Flight Conducted Under -14 CFR 91 MONE
Accident Occurred burins -DESCENT

-—=~fircratt Inforsation----—
Make/Hodel ~ MACHEMN SUPERSTAR I FA-60-4601F Eng M3ke/ Maodel LYCOMING IG-S40-S1ASHA
Landing Gear - TRICYCLE-RETRACTYABLE Nusber Engines 2
Max Gross Wt - Endine Tume RECIP-FUEL
v Seats Kateag Faouer

ELT Instalied/actiivatadt - YES/NO
Etall Varning Swstea - YES

~~--Environaent /Grerations Information----

Heathe:s Data Itinerary Airmsort Proximity

W Brieftins - Fs8 L2zt Depgrituve roint OFF AIRPORTY/STKIP.
Method - TELEFHOGNE LANCASTER F4
Comspleteness -~ FULL Destination

Basic Weather - UMC GAINESVILLE,FL
Wind Dir/Spead~ CAaLM
Visibility - 20.0 Sh artsairsrace
Lowest{ Sku/Clguds - 4200 FT Ture of Flisht Plan - IFR
Lowzst Ceilins - 4200 FV DVERCAST Ture of Clzarance - IFR
Obstructions to Vision- MNONE Tore Arch/t.nda - NONE
Preciritation ~ NONE
Condition of Lisht - DAYLIGMT

Airrort Pats

Rrinvaw ident

Runuway Lith/dHid
Runway Surfgzce
Runwaue Status

--~Fersonnel Inforaation----

Pilot-In-Cosmanrd Hedical Certificzte -~ VALID MEDICAL~-NAIVERS/LINIT
Certiticate(s)/Ratingi{s;} Biennial Flisht Review Flisht Tise {(Hcours)

PRIVATE Current ~ UNK/NE Total - 2%00 Last 24 Hrs - UNK/NR
SE LAND:»ME LAND,SE SEaA Manths Since - URKE/NR Hake/Model - 105 Last 20 Davsi—~ UNK/HR
fAircrz?Tt Ture - UMK/NR Instrument- UNK/NR Last %0 DRsss- UNK/NR

Multi~Eng - UNK/NR Rotoreraft -~ UNK/NR

Insiruyment Ratind(s) - AIRF! ANE

=-~--Narrative----

ON THE ueV OF DEPARTURE THE PLT HaD RECEIVED A 30 MIN FLAILTARIZATION FLY UPON CONMFLETION OF THE SUPERSTAR CONVERSION.
EMPHASIS MAS DIRECTED 710 ENO GAGESs Futl FLOW & COUNTER, ! POWER SETTINGS. THE FLT WAS FLOWN AT 5:500 FT. THE PLT THEN
OBTAINED A WX BRIEFING & FILED A FLT FLAN. ABOUT 15 MIN AFTEP DEFARTURE» ¥HILE CLIMBING THRY FL 176y THE PLT RABIOQEDR
THAT HE HAD LOST BOTH ENSS. THE ACFT WAS S'YRSEQUENTLY OBSERVED DESCENDING UNCOMTROLLED OUT QF THE QVERCASY. AT ABQUT
1»000 FT AGL THE RIGHT AILEROM SEPARATEDR. (HE FUEL POOST FUNFS WERE FOUND IN THE *GFF* FOSITION. THE AFN STATES THAT THE
ROOST PUMFS SHOULD BE ON DURING CLIME AKOVE 10s000 FT. THE FLT HAD BEEN ENROLLED IN AN AEROSTAR TRANSITION SCHEQL THE

FREVIOUS MONTH DURING WHICH & 2-HR COMRINED DEHONSTRATION/FLT EVALUATION FLT WAS CONDUCTED. THE INSTRUCTOR PLT
RECOMMENDED FURTHER HULTI-ENG TRAINING.
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Reief of Accident (Continued)

4/28/84 COCKEYSVILLEHD A/C Res. No. N&C79R

Occurrence #t LOSS OF POMER(TOTAL) - NON-MECMANICAL
Fhase of Oreration CLIMB - TO CRUISE

Findingi{s)
1. FLIGHT MANUALS -~ NOT FOLLOWEDR - PILOT IM COHHAND
2. FLUIDYFUEL - STaRVATION
3. FUEL ROOST PUNP SELECTOR POSITIGN - IMPROPER - PILOT IN COMMAND
IMFROPER USE OF PROCEDURE-SLACK OF TOTYalL EXPERIENCE IM TYPE OF AIRCRAFT iLfrT IM connann

OQccurrence $2 LOSS OF COMTROL - IN FLIGHT
Fhase of Oreration CLIMB - TO CRUISE

Finding(s)
5. AIRCRAFY PERFORMARCE» TWO QR MORE ENGINES - INOFPERATIVE
6. AIRCRAFT HANDLING = UNCONTROLLED -~ PILOT IN CDHMAMT:
INFROPER USE OF EQUIPHENT/RIRCRAFT.SPATIAL DISORIENTATION ~ FILOT IN COMMAND
INPROPER USE QOF EﬂUIPﬁENT/AIRCRhFTpINnDEBUﬁTE RECURRENT TRAINIHG - PILCY IN COMMAND

OQccurrance 43 AIRFRAME/CONPONENT/SYSTEM FAILURE /MALTL «4CTION
Phase of DOreraiiaon DESCENT — UNCDNTROLLED
Finding(s)}

?. FLIGHRT CONTROGL+AILERCN - DUERLOAD

id. RESIGN STRESS LIMITS OF AIRCR AFT ~ EXCEEDED - PILOT IN COHMAND
i1. FLIGHT COMTROL.AILERON - SE

Occurrence #4 IN FLIGHY COLLISION MITY
Fhase of gereorziion FSCENT - UNCOMTROLLED
-=---Probable Cause----

fhe National Transportaticn Safety Roarc determines that the Probable Causei(s) of this accident
is/are f1n4xns(s) 1020324270910

Factor(s) relatina to this accident is/zre finding(s) 4,5:8

(Lci)
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File No.

Alrcraft Opersator

Airplane Type and Registration:

Location

Date and Time

Persons on Board - Injuries

Aircraft Damege

Other Dsmage or Injury

Type of Occurrence

Phase of Operation

National
Transportation
Safety Board

Waahmgton D.C. 20594

IRCRAFT ACCIDENT/INCIDENT SUIMMARY

LR RN TR IS NS ORI TR VPSR . WO ¥ D Y SN A ¥

3059

U.5, Alr Force, 89th Military Adirlift Wing
Mr. John R. Kowelezyk

Boelng VC-137-BN 58-6971 ~
Cesena 310J N3057L

—

Akron, Ohio

September 30, 1984, 1758 Eastern Daylight
(ime

Crew 17 Passengers 28 - No Injuries
Crew 2 -~ No Injuries

Nona
None

None
None

Air Trafflc Control System Operational Error

Climb -~ To Cruilse
Cruige - Normal




On September 30, 1984, at about 1758 1/, Ailr Forvce 2, 2/ a Boelng VC-137B
(civilian B-707-153) operated by the 89th Military Alrlift Wing, and N3057L, a
Cessn# 310, passed within less than the prescribed air traffic control (ATC)
separacion due to an ATC systew operational error 3/. The incident occurred
near Akron, Ohio. -

The Cessna was operating on an iInstrument £lighi rules (IFR) clearance on
a flight from Green Bay, Wisconsin, to Annapolis, Maryland. The flight was
operating at an assigned altitude of 13,000 feet and was under cthe control of
the Federal Aviation Administration's (FAA) Cleveland, Chic, Air Route Traffic
Control Center (ARTCC).

Air Force 2 had departed the Cleveland Hopkins Alrport on an IFR clearance
to Andrews Air Force Base, Marylanl. After departure from Cleveland, Atr
Force 2 was assigned an altitude of 8,000 feet by the Cleveland departure
controller, and control of the flight was transferred to the Cleveland ARTCC.
On initial contact with the Cleveland ART(C controller, (R 44) Air Force 2 was
cleared to climb to flight level 230 (FL 230). 4/

Both alrplanes were 1identified and were being observed on radar to be
__proceeding southeastbound with Af{r Force 2 behind but overtaking N3057L. Alr
Force 2 ¥as —about--15-miles. behind the Cessna when the Cleveland ARTCC
controller instructed the flight to climb and wmaintain FL 230. At the time
the climb instruction was issued, recorded radar dats indicated that Air Force
2 was malntaining an indicated alrspeed (IAS) of about 250 knots and a rate of
climb of about 1,500 feet per minute. As the flight passed through 10,000
feet 5/, the aircraft commander increased the flight's airspeed to ahout 320
knots IAS and then increased the rate of climb to about 3,300 feet per minute.

1/’ All times shown herein ars Eastern daylight time and are based on the 4=
hour clock.

Identification when transporting the Vice President of the United States.

An error which resuits in less than the applicable separation minima
between two or more alrcraft, or between an alrcraft and terraim or
obstacles and ohstructions prescribed by FAA Handbook 7110.55 and
supplemental instructions.

A level of constant atmospheric pressure related to a reference datum of
29.92 inches of mercury. Each ie stated in three digits that represent
hundreds of feet. For example, flight level 230 represents a barometric
alzimeter indication of 23,000 feet.

14 CFR Part 91.70 requires that, "Unless otherwise authorized by the
Administrator, no person may operate an aircraft below 10,000 feet MSL at
an indicated airspeed of more than 250 knots (288 wm.p.h.)."




As Alr Force 2 continued 1its climb, the Cleveland ARTCC's computer
conflict alert fumccion §/ activated as to both airplanes, alerting the
controller to a prospective incursjonm on the prescribed separation. The
controller, acting upon this information, instructed Air Force 2 to maintain
12,000 feet. Alr Force 2 acknowledged the change in altitude assignment and
stated to the controller that the flight was passing 12,200 feet in its climb
when the instruction was issued and that the flight would descend to 12,000
feet.

Recorded radar data from the Cleveland ARTCC indicated that Air Force 2
reached an altitude of 13,000 feet before arresting its climb and desc:nding
to 12,000 feet. Additionally, the data indicated that a minimum slaat range
distance of 0.25 nautical mile existed between the alrplanes ¢t 1759:49. At
this time, Air Force 2 was 600 feet below N3057L descending and passing off
the Cessna's right. The minimum prescribed ATC separation 1is 1,000 feet
vertical or 5 miles lateral clearance between the two airplanes.

The flightcrews of both airplanes astated that, at the time of the
occurrence, instrument meteorological conditions (IMC) existed and that they
did not see each other. Additionally, the pilot of the Cessna stated that he
was not aware of the occurrence until contactes by Safety Board investigators.

The Cleveland ARICC controller, who was responsible for the geparaticn of
the airplanes, was a full performance level controller with 25 years
experience. He waer properly certificated for his position and was medfcally
qualified. During an interview conducted after the incident the controller
stated, "I should have turned him rather than climbed him."” The coatroller
had been assigned to his operating position about 10 minutes before the
operational error took place. He stated that his workload was light to
moderate at the time.

The Safety Board's {investigation determined that the operational error
occurred because of the unsatisfactory performance of the {ndividual air
traffic controller. The controller failed to aasure that the prescribed
minimum ATC separation would bz maintained between Air Force 2 and the Cessna
when thelr flightpaths crossed. The controller used poor Jjudgment and poor
control technique when he cleared Air Force 2 to climb thvough the altitude
being maintained by the Cesensz. Two other control techniques —— vertical ur
lateral separation -~ were available, either of which would have assured the
pres..ribed separation between the airplanes. First, the controller could have
cleared Alr Force 2 to maintain 12,000 feet until well past the Cessna and
then issued the clearance to climb to FL 230; or the controller could have
1ssued a turn to Air Force 2, and when the minimum lateral separation was
attalned, instructed the crew to climb te FL 230.

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

" alrcraft separation hazard exists. The alert is generated by preset
separation parameters within the ATC computer. Not all alerts indicate an
actuval compromise of separation; some alerts indicate that prescribed
geparation will be comprumised Lf corrective action is not taken.
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The Safety Ecard's investigation concluded that the Air Traffic Control
System otherwise opecated satisfactorily. The radio communica“ions, radar,
computer hardware and softwar: were operating as designed and did not
contribute to the operatisnal error. 1In fact, the conflict alert functien
waraed the controller of the potential conflict between the two alrplenes.

Tue attached Briefs of aviation Incideats contain the Safety Board‘’s

finding(s) and determination of probaule cause(s) and factor{s) relating teo
this incldent.

As a vesult of this investigation, the Safety Board issued the following
saf ety recr—.endation to the Department of Defeuse:

Equip all current and newly acquired fixed-wing and rotary-wing
alrcraft operated by the wmilitary departuents, which are used
primarily to transport passengers, with state-of-the-art cockpit
volce recorders and digital flight data recorders that record
sufficlent parameters for effective accident investigation, and

place these recordars fn the aircraft for maximum survival
potential. (A-84-134)

. O O - it £ 1. oy g e
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In its rtesponse letter, dated February 4, 1985, the Department of
Defense agreed with the iatent of this safety recommendation. The Secretary
of Defense has directed that all airplanes used by the 89th Military Airlift

Wing be retrcfitted with more capable recorders.

BY THE NATIONAL TRANSPORTATION SAFETY BOARD

/s/ JIM BURNETT
Chairman

/s/ PATRICIA A. GOLDMAN
Vice Chairman

G.H. FATRICK BURSLEY
Member

Ma- &, 1985
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Natiaonal Transrartation Safety Woard
Washinatons B.C. 20594

Hrief af Incident

File Mo. - 5&59 t 9,30/84 ARRONOR A/C Red., No. 86971 Time (Lel) 1758 i
mre-Fasic lnfnruattan---q
Ture Orarating Coertificate-NONE (GENERAL AVIATION) Arrcraft Dbamade frnauries
NONE 2 Serious Minar
Ture of Oreration ~NILIYaRY/AF Fire
Fliskhty Conducted linder ~14 CFR 91
Incident Qegurred During wCLIHi
~-==prrergft Inforeation----
Nake/Mcdel - KOEING VC-1376-BN End Make/HNpndel F $ W TF-311 ELY Installedidctivated - UNK/NK
Landing Gear - TRICYCLE-RETRACTABLE Number Erndines 4 Stall Warpinw Bus¢ze - YES
Hax Gross Wt -~ 258000 Engine Ture TUSHOF AN
Ne., of Beats -~ LUNK/NR Rated Power UNANKR
~==-Efviranment/Orerationt Irforagtion----
Weather Data Itinerary Airrart FProximity
Wx Briefing ~ UNK/NK LLast Derparture Faint QFF AJKFORT/STKIF
Hethod - UNKZNR CLEVELANDOH
Commrleteneses -~ UNK/NR Pestinalion Arrrort Data
Basic Weathor ~ IRL CARF SPRINGSAD
Mind Dir/Sreed- UNK/RR R Runwas Ident
Visibility ~ UMNK/NK ATC/Arrsrace Runwad Lth/did

Ltowest Ehws/Clouds - UNX /NR Ture of Flidht Plap - IFK Kunwaw Surface
Lowest Leiling - 3000 FT OVERCAST Tupe of Clearance - IFR Statuys
Bbstructions to Visien- FOG Ture Apch/Lnds -

Preciriiaticn - nuln

Condition aof Liaht

~~-=-PForsonne]l Inforsation-~---
Fiigt-In-Command S Medicazl Certificate — VALISH REDICAL-NG WAIVERS/LIRIY
Cortificatei(si/Ratingi{s) @i ¥ i19A%t Keview Fliaht Time (Hours)
ATLITANY - UMK/NEK - 4592 Last 24 Hrs - UNK/NK
SE LARDINE LAND ’ Montns Since - UNK/KRER Make/Madel- UNK/NK Last 30 Daus~- UNR/NR
o Alzcrafi Ture — UNR/NK Tastrument— UNK/NR Last 90 Dauws- UNR/NEK
Hulti-Eng - UMK/NE Rotareraft - UNK/NR

Instryaent Katingi(s) -~ AIRFLANE

_-.---aarr.“‘p-————

A BUEING VC-3378-BW; USAF #5H-6971r UFLKATING AS AIR FORCE 2 (AF-2)s DEFARTER CLEVELAHDs OHy» AT ABOUT 174%5 EDRY

ON AN [FR CLEARANCE, AFTER DEPARTIND C_EVELAND, AF-D HAS ASSIGNED AN ALIT OF 8000 F1 MSL BY CLEVELAND TEFARTURE

COMTROL § WAS TRANSFERED "D CLEVZLAND ARTCC. ON INITIAL UONTACT WITH CLEVELAND ARVCC: AF-2 WAl CLEAREDR TO CLIWB 70

FLT LEVEL 230. A CESSNA J10Js MN3I0B7L+ WAS CRUISINu IN THi SaN:t VICINITY ON AN IFKN CLEARANCE AT 13,000 F1 § WAG ALYN0
UNDER CTJINTROL OF CLEVELAND ARTCD, &S AF-2 WAS CLIMEING THRU 122200 ARTCC'S ATC COMPUTEK CONFLICT ALERT FUNCTION WAS
ACLIiVATED FOR BOTH ACFT, ALERTING THE CGMTRGLLER OF A& PENDINGL LOSS OF REUUGIRED SEFARATION, THE CONTROLLER INSTRUCTED

AF -2 TO MAINTAIN 12,000 FT. AF-2 ACAMDWLEDGLL. HDWEVEKy AF -7 REACHED AFRX 139000 #§ BEFORE STARTING DESCFNT & SEFN CONYD
DeCREASING. RADRS DAYA SHOMED & MIN SLANT RANGE DIST OF 1/4 MY GiTH 400 £7 VERT SEFN, THIS CONSTITUTEDL &N ATLC

CFERATIDNAL EKROR INUD UINB Lkss THAN STANBAKD SEFwN. THE QLFY HEhE IN INC % HONE OF THE FLTS 5A&W IHE LGNFLIC1ING TRAFFLL
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prief of Incident (Coentinued)

¥/30/784 AKRONOH A/L Rea., N Sav71 Tima (Lel) -~ 1238 i

dccurrence BISCELLANEOUS/OTHER
Phase of Oreratiun GCLin® - 70 CRUISE

Findinais)}
1. IFN SEPARATION STANDARDS ~ MNOT MAINTAINEZD -

-

~—-~Probable Cause~-~—-

The Natinnal Transsrortation Saftetuy Eagard detersmines that the Frobable Causel(s) of this

wncident
isfare Tinding(s) 3
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Hational Transeariatiorn Safetu Bgarg
Mazhingtaons b.C, 20594

firie! of inecidgnt

File No., - 50%% 9730762 AKRON Y+ OH A/C mes. Ne., NIQS7L Yime (Lel) - 1758 EM
-=-=-Basic Information-~v-~~
Ture Orerating Cortificate-NONE (GENERAL AVIATION) Atroraft Lamadge Injyries
NONE Fatal Serinusg Hinor Kane
Turg of Qreration -PERSOMHAL Fara Creu 0 0 0 ]
Flighi Conducted linder ~14 CFR 91 NONE Faas [+ -] ¢ ]
Incidant Occurred durins -CRUISE Gthser? ¢ (4] ) K%
~=~~Rircraft Inforasstion~---
Hake/Mode) L MA 3 Engs Make/%cdel CANTINENTAL IG-a470-~y ELT Installed/Activated - UNK/NK
Landins Gear CYTLE Rumher Engines 2 Stall Warnins Svetism - YES
Max Gross Wt Ending Tyre - RECIP-FUFL INJECTED
WG, 6f Szats - Rated Pouer 240 HF
~~=~Environaent/Orarations Informstion~---
¥eather Daty, Itinerary Alreort Frouiaity
Ex PBriesfins - F&S Last Derarture Point OFF AIRPORT/GIRIP
Heithod - Ir PERSON GREEN BAYr W]
Coarlatenegs ~ FULL liestination Airrort Data
Nezic Ueather ~ INng ANNAFOL TS HD
Wind Dii/Seogd~ UNK/RE Aunwaw ldent
Visibility - UNK/NR ATC/ALrsrace Kurnwaw Lth/Wid
Lowest Skw/Llaydes - MK e Twre af Fligsht Plan - Ruonwce Syprfae)
Lowest Ceiling - ] Ture of Clearance - IFrk Runeay Status
dbstrurtians te Vision~ Twea Asch/Lndg -
Preciritation
LCondition of Lisht

v---q---n-—-———q-vﬂw‘q----p—-w-—----—-qc——e——n———p—,—nq-—e-—vvq-

vev-Porsannel Iinforaation--- -
Pilet~In-Command Medical Certifsicats - UALID MEDICAL~WAIVERS/LIMITY
Certificatel(s)/Patingtsg; Piennial Flight Revicw Filraht Tize (Hours)
COMNERCIAL Current - YES Total - 642 Lest 24 Hes -~ UNK/NR
SE LANDsME LAND Months Since - 13 Hake/Model- LNW/NR Last JO Dous~ URNK/NS
Alrcraft Tyre -~ C~3i2 Iinctrossrni- UNNK/NR Last 90 Daus~ UMM /N&
Multr-Eng ~ UNK/NR Rstoreraft -~ UNKSWR

Instrument Rating{s?

G R SR AR SR R R Lk e R WS kv e ol T e o e

~re~Narrative~——-

A NOGETING UT-137K-BM, USAL suxg-jo07%, GPERATING AS AIR FOKCE 2 (AF-23: DEPARTED CLEVELARDs OH: AT AROUT $74%5 LT

OM AN 7% CLEARAMLE., AFTER BEPARTING CLEVELAND: AF-I WAS ACKIGNED AN ALT OF 8000 FT MSL RY CLEVELAKD DEPARTUKRE

CONTRDL % WAS TRANSFERFD 7o CLEVELAND ARTCC. ON IWITIAL CONYADY WITH CLEVELAND ARTCCs AF-2 WAS CLEAREL T8 CuLimz 70

FLI LEVEL 230. A CESSNA I104» N3037Ls YoS CRUISING IN THE SAME VICINITY ON AN 1HE CLEARANCE AT 13:000 Fi § WAS aLSD
UNDER CUNTRON. @F CLEVELARND ARTCC. AS AF-2 UAS CLikpINn THRU 12,200 ARTCC S AYC FomPUTiCD CONFLICT ALERT FURDTIGN WAS
ACTIVAIED FOR BENTH ATF T, ALERTING THE CUNTROLLER OF A PENDIMG LUNS3 OF RECUTRED SEFARATION. THE CORTRULLER INSTRUCTED
AF-2 TC MAINTAIN 12.000 FT, AfF-3 ACANUDYLEDGED, HOWEVER. AFE-2 REACMED APRX 313,000 F1 HEFOKRE STARTYING JESUENT § SEFN CONTH
DECRKEASING. RDAK DATA SHONED A MIN SLANT RANGE DISsY OF 174 HY HIifH400 £1 yRr] SEPN. THIS CONSTITUTED AND AFC

OFERKATIONAL ERKRDEK INVOLUYING LESS THAN STANDAKD SEFMN. THE ACFT WERT M IMC & HONE OF THE FLTS SAR [HE CONFULICTING IRAFFIC
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Prief of Incideni (fontinued)

File No, ~ 5O%¥% v/3G/84 AKRONOH A/C Ped. Nos+ NISEZL Tine (Lel) ~ 1738 EDY
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Ceecurrenza AIBDELLANEQUS/OTHER
Prase of Oreration CRUYIBE - NORMAL

o s g A e e

Finding(s)
1. IFR SEPARATION STANDARDE - NOT HAINTAINED - #TD PERSONNEL(ARTLD)
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w=w=Probsble Cause~--~

The Naticrnal Tresnsrortation Safety Board deterainas thai ths Probable Causel(s) of this incident
is/are fTindine{si 1
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Mational
Transportetion
Safaety Board

Washington, D.C. 20594

AIRCRAFT ACCIDENT/INCIDENT SUMMARY | §
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Fiie No. 5058

Alrcraft Operator U.S. Alr Force, B9th Military Airlife Wing
Mr. Bruce 4., Col.ins

4irplane Type and Registration: Boeing VC~137-BN 58-6970
Mooney M20C W65070

Location Seattle, Washington

Date and Tine October 18, 1984, 1445 Pacific Daylignt Time
Tiae

e o NSt i SR i Macast R A T L T LU NP LY O PR S RUTTRE
gl ) RN

Fersons on Board ~ Injuries , Crew 16 Passengers 33 - No Injuries
Crew 1 - No Injuries

Es'
§
1
]
¥
%

Aircraft Damage _ None
? None

[ R N

Other Damage or Injury None
None

Lo g,

T Tt

Type of Occurrence Near Midair Colliision

Phase of Operaticon : Approach - Between Initisal and Final
Approach Fixes

Cruise
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On Cctober 18, 1984, about 1445:27, 1/ the flighterew of Alr Force 2, 2/ a
Boelng WVC~-137B (civilian B-707-153) operated by the &9th Military Airlift
Wing, reported to the Bueing Fleld Alrport Traffic Comtrol Tower (ATCT) local
controller that the flight had to take evasive action to avold another
aircraft. The near midalr collision 3/ was reported by the alrcraft commander
(AC) who wae occupying the right cockpit seat, regarded to be the copilot's
seat. The assigned copilot was seated in the left geat and was flying the
aircraft on an 1instrument approach to runway 31L at Seattle Boeing Field
Airport., Shortly after the incident, the AC stated that the traffic was a
Mooney ailrplane (low wing, single engine).

At the time of the fucident, Alr Force 2 was operating on an Instrument
flight rules (IFR) clearance and was iunbound for a landing at Boeing Field.
The flight had contacted the Seattle Terminal Radar Approach Control (TRACON)
eas: arvival controller at 1436:35, and requested a touchdown time of 1447.
Air Force 2 was vectored by the east arrival controller for the localizer
backcourse approach to runway }ML.

Weather at the time was described by the flightcrew of Air Porce 2 as good
with the sky clear and reported vigibility at 15 miles.

At 1441:40, the east arrival controller instructed Air Force 2 to descend
to 3,000 feet and to proceesd inbound on the final approach course. At
1442:34, the flight was cleared for the approach and instructed to cross the
LACRE Intersection &i or above 2,600 feet and to contact Boeing Tower on 120.6
MHz upon arrival at the LACKE Intersection. LACRE Iutersection is 7.5 miles
(distance measurement equipment) from the airport. The flight acknowledged
the cleszrance. At 1442:49, the east arrival controller advised Alxr Force 2 of
traffic at its 10 o'cleck position, 2 miles distant. The flight acknowledged
the traffic advisory, but advised the controller that 1t was not in sight. At
1443:11, the east arrival controller issued a se:ond traffic advisory to Air
Force 2 regarding traffic at 1its 1l-o'clock position, 1 1/2 miles distant and
on a northbound heading. Air Force 2 ackuowledged the traffic advisary but
again advised that it did not have the traffic in gight.

At 1443:29, Alr Force 2 advised the east arrival controller that the
flight was changing to the Boeing Tower frequency. At 1444:15, the east
arrival handoff controller called the Boeing ATCT flight data controller and
adv.sed Lhat Alr Force 2 would be contacting them and that the flight did not
have the traffic in sight that was off to its left. At 1444:45, Air Force 2
reported on the Boeing Tower frequency and advised that the flight had to take
evasive action to avoid traffic.

All times shown herein are Pacific daylight time and are based on the 24-
hour clock.

identification when transporting the Vice President of the United Su.tes.

An instance when a report is received by ATC personnel from an alrcrew
member that a collisicn hazard existed between two or more aircaft.




The aircraft commender, interviewed by a Safety Board investigator afier
the incident, stated that the weather was good and Lhat the flightcrew had
been advised of the tratfic. The AC, seated in the right seat, first observed
the traffic out of the alrplane cockpit's left-side window. The airplaine
appeared to be level with his aircraft and on a collision course. He
estimated 1its distance from his aircraft to be 1,000 to 1,500 feet when first
sighted. The AC assumed contrel of the aircraft from the left-seat pilot,
retarded the power, and pushed the nose of the alrplane over (down) slightly.
The traffic passed directly over tne midsection of Alr Force 2 about 100 to
200 feet above the airplane. The traffic did not appear to have taken evasive
action.

During an interview coaducted on Octcber 19, 1984, the Seattle TRACON's
east arrival controller stated that he first saw the traffic about 10 miles
scuth/southeast of the Seattle-Tacoma International Alrport (SEA) aund
continued to monitor ite progress. When it bdbecame apparent that the target
could possibly be traktfic for Alr Force 2, he issued traffic advisories. The
controller instructed Air Force 2 to contact Boeing Field Tower at the LACRE
Intersection, and after his secoud traffic advisory when the flight was at
LACRE, Alr Force 2 advised him that the flight was changing radio frequencies.
He replied, "Alr Force 2, good day."” He inetructed the east arrival handoff
controller to advise Boelng Tower that the flight was on a 7 1/2-mile final to
runway 31 and that it did not hewe the traffic in sight.

The SEA has a terminal control area (TCA). The TCA was structured by the
FAA with SEA as the primary alrport. Boeing Fleld Alrport, located about 5
miles north of SEA, 1s outside the Youndary and under the altitude floor of
the TCA as 18 the PBoeing Field ruaway 311 localizer backcourse approach
course. BRoelng Field Afrport 18 wused extensively by general aviation.
Additionally, the alrport serves the Boeing Alrplane Companies as a departure
and arrival polat for flight testfiag of thelr commercial and military
alrplanes.

The pilot of the gmall single~engine airplane, N6507U, was interviewed by
Safety Board investigators on November 23, 1984. He stated that he was not
aware of the incident until FAA Flight Standards personnel contacted him about
2 wecks after the occurrence. The pilot stated that about 3 to 4 weeks before
the iancident, his ailrplane was vandalized and the antenna for the No. 2
radio was stolen, rendering the No. 2 radlo inoperative. The pilat stated
that the No. 1 radio was not functioning properly either and that he had not
completed maintenance on the system because he normally used the No. 2 radio
for communications. On the day of the incident, the pilot was conducting a
business trip from sSpanaway, Waeghington, airport, located south of Tacoma,
Washington, near McChord Air VForce Base, to Arlington, Washington. He
departed Spanaway about 1425. Because of the airplane's radio problems, the
pllot did not file a flight plan and he was not able (nor was he required) to
contact ATC for trafflc advisorfes or to obtain an ATC clearance to fly
through the TCA.




The pilot stated that, during the previous 3 years, he had averaged about
200 howrs per year, operating in or out of the Seattle area. The pillot stated
that on all pgrevioun flighte, either into or out of the Seattls area, he
always had contacted ATC for elither traffic advisories or a TCA clearance.
However, or. the day of the incident, because he was unable to communicate with
ATC, he wplanued his flight so as to proceed east of the Seattle TCA. He
belleved thac, at the time of the incident, he must have been precccupled with
attempis to get his No. 1 radio working and had his head down in the cockpit.
The pllot verified that his airplane, a Mconey M~20(, was not equipped with an
altitude enccding trensponder.

Based on the Mooney pilot's reported cruising altitude of 2,500 feet mean
fgea level, recorded radar data obtained from the Scattle TRACON indicated that
a minimua slant range distance of slight] 1less than 1/10th of a mile existed
between the alrplanes at ]445:07. &ir force 2 was on a heading of 303° and
N65070 was on a heading of 346°,

The pillot recalled that he did cbserve a "heavy" airplane off his port
(left) wing at a distance of 1 to 2 miles. The "heavy" appeared to be inbound
to Boeing Fleld at or below his cruising altitude of 2,500 feet. He did not
observe any traffic come close to him at any time. The Safety Board believes
that the hesvy alrplane observed by the Moonay pilot in fact was Afr Force 2
and that the observation was made after the wear midair collision had
occurred.,

The Safety Board's investigation determined that the incident occurred in
a see~and-avold alrspace environment which contatned a mixture of controlled
IFR traffic and uncontrolied VFR traffic. The uncontrolled VFR traffic was
detected by the ailr traffic controller, and the flightcrew of the IFR traffic
(Air Force 2) was advised of the traffic's relative position on twe occasions.
The near mldair collision occurred because the flightcrew of Alr Force 2 did
not sight the VFR traffic in a2 timely manner and take appropriate action to
avoid the other airplane. Mcreover, when the VFR traffic was not observed
after two ATC advisories, the flightcrew of Alr lorce 2 could have (but did
not) requested a vecior (heading) to avoid the trsffic. When the flightcrew
of Air Force 2 finally obtained visual coatact wivh the traffic, an evasive
maneuver was necessary to preclude an inflight collis]-a between the
airplanes,

Finally, the investigation determined that the pllot of N6507U used poor
Judgment 1in initiating a flight in close proximity to the Seattle TCA with
both radios inoperative. This prucluded the pilot from being in contact with
ATC for traffic advisories or to obtai: a clearance to fly through the Seattle
TCA.

The Safety Board's investigation determined that the ATC system operated
sat!sfactorily. The radio communications, radar, and compute” iunctioned as
designed and did not contribute to the near midair collisioun., The traffic
advisories issued by the Seattle TRACON controller were proper and were in
accordance with curreat FAA procedures.,
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The attached Briefs of Aviation Incidents contain the Safety Board's
finding(s) and determination of probable cause(s) end factor(s) relating to
the incident.

As a result of this lavestigation, the Safety Board issued the following
safety re-ommendation to the Department of Defense:

Equip all current and newly acquired fixed-wing and rotary-
wing aircraft operated by the military departments, which are
used primarily to tranmsport passengers, with state-of-the-art
cockpit volce recorders and digital flight data recorders that
record sufficlent paraneters for effective accident
investigation, and place these recorders in the alrcraft for
maxlmum survival potential., (A-84-134)

In 1its response letter, dated February 4, 1985, the Department of Defense
agreed with the intent of the safety recommendatior.. The Secretary nf Defense
has directed that all airplanes used by the 89th Military Alrlift Wing be
retrofitted with more capable recorders.

BY THE NATIONAL TRANSPORTATION SAFETY BCARD

/s/ JIM BURNETT
Cheirman

/8/ PATRICIA A. GOLDMAN
Vice: Chairman

3. H, PATRICK BURSLEY
Member

May 8, 1985




Mational Transrortation Sazfety Board
Washingsion: D.C, 20994

Brief of Incident
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File No., ~ 5058 10/18/84 SEATTLE s A Time (Lcli 144% FDY
~----Basic Information----

Ture Orarating CovtifTicate-NONE (SEMERAL LVIATION) Aircraft Damage Induries
NONE Serious Miror
Ture of Oreration -MILITARY /AF Fire
Fliah®, Conducted Under ~14 CFR 91

incident Occurred Durina -APPROACH

———=fircrafi Iafor-éticn-+-~
Make/Mode] -~ BGEINEC YCL-137B-BN
Lending Gear +~ TRICYCLE-RETRACTABLE
Hax Gross Mt 228000
No. of Seats UNK{NR

Endt Make/dadel Fid TF-33 ELT Instalied/Activaied -~ UNK/NR
Nusber Endines 4 Stall Marning Sustem - YES
Endine Yype TUREOF AN

Rated Power UNK /NK

--—-Environacnt/Orerations’ Information---—
Weather Datra

Wx Briefins - MILITARY
Hscthod = UNK/NK
Comrleteness - FULL Pestinaticn Airrort bData

Basic Yeathor - VML SEATTYLE WA BOEING FIELD
wind Die/Seroed- 0607003 KTS Kunuay ldent JiL
visibility - 15.0 oM ATC/Airseace Kunuawe Lth /Hid 10060/ 200
Lowest Ske/Clouds - CLEAR Ture of Flisht Plan - IFR hurnway Surface ASPHALT
Lowest Ceilins ~ NONE Ture of Clearance - 1FR Runway
Obstructions to Vision—- NDNE Ture Arch/Lrnids - ILS-BACKCOJRSE
Preciritation - NONE
Condition of BAYLIGHT
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Airrort Froximity
OFF AIRFORT/STRIP

Itinerary
Last DPerparture Point
SPFOKANE » WA

~--=Pereonnel Information—----
Filot-In-Command
Certificotel(si/Ratingis)
AILITARY
SE LAND'ME LAMND

----NKarrative----

DURING ARRIVAL, A JOEING VC-13723-HENs USAF $58-6970,
COURSE APCH. AT 1442°49, TRALON ADVISED AF-2 OF TRAFFIC a7 ITS 1¢

31
Biennial Flight Review
Current — UNK/NER
Months Sinice -~ UNK/NR
Aircraftt Tuyre — UNK/NR

g3

OPERATING AS Aalk FORCE 2 (AF-2):»

Flight Time {(Ho:rs)

Total - 45062 Lazt 24
Hake/Model - UN/HE Last 3G
Instrusent- UNK/NR 2=t 90
Rotororatt ~ LINN/NK

Multi-Eng ~ UNK/NK

iical Certificate - VALID MEDICAL-NO

WAIVERS/LIMITY

Hers =~ UNK/NR
Gaws~ UdK/NE
Daus - UNK/NR

WAS CLEARED FOR A LOCALIZER BALK-
0°CLOCK FOSITION AT 2 MIs ALT UNKN, AT 1443:11,

TRACON ADVISED AF-2 THY TRAFFIC WAl MOVED 70 17S 11 O-CLOCK FOSITION AT 1-1/2 #l. AF-2 ACKNOWLEDGEDL EDTH TRANSMISSIONS.
AT 1443:29, AF-2 ADVISE] THAT THE FLT WAS CHANGING ITS FREW TO EFOEING VOWER. SHURTLY fHLREAFTER, THE ACFT CHOR ©OF 4F-2»
SEATED IN THE RIGKT:; SAW THE TRAFFIC, A ‘OPEY M20C, NESOTU. ON A COLLYISIOM COURSE. HE TOOK CONSRCL 2 INITIATED EVASIVE

ACTION. THE PLT OF N6507U WAS CRLISING AT 3,500 FT OUTSIDE THE
FROM HES KIGHT REAR AREA. THE MOONEY'S €1 RADIO WAS INOF & ITS #2 KADIC ANTERRA HAD BEEN VANDALLZED,
NUT 1IN RADIQ CONTACT WITH ATC. THE LAST DIGIT/WHEEL ON
IRARSHL T TeE, iHE TRANSFONDEK HAD NO MOLE °C°

ALT REFPORTING CAFABILiITY.

1IN R

SEAaTILE TCA L XD NOT SEE AF-2s WHICH HAD CON!
THUS THE FLT UWAS
HIS THANSFONUER ®AE STUCR ON "% & EOBE 17209 WAS EEING

JERGED

OF THE BACMNCUURSE AFCH WAS QUTSIDE THE TCA.
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Brief of Incident (Continued)

SEATTLE WA

Occurrence MEAR COLLISION BETWEEN AIRCKAFT
Phase of Oeeration APPROACH -~ IAF T@ FAF/0UTER MARKER (IFR)

Findinats) .
1. CONMUNICATIONS ~ NOY POSSIBLE - PILOY DF STUER A, CRAFT
2. TRAFFT spureony _ jsouep - ATC PERSONNEL(DEF/APCH)
3. VISUAL LOOKOUT -~ INADEQUATE - COFILOY
4. VISUAL LOOKOUY -~ DELAYED - PILOT IN CAaMNAND
REMEDBIAL ACTION - PERFORMED - FILGY IN COMMAND

~~=-FProbable Cause-~--

The National Transroriation Safety Board deteraines thast the Frobable Causels) of this inzident
is/are findina(s) 3,4

Factori(s) relating tgo this incident is/are findinai(s) 1
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National Tranmsrortation Safetw Hoard
Washindtony D.C, 20594

Brref of incident

Ros18/734 SEAITLE»WA A/C Fed. No. N&507U

~----pasic Infoureatibn--—--
Tyre Drerating Cértrficzte-NINE ¢ A F I ¥ Aircraft hamade Induries
MONEZ Fat Serious Minor
Ture of Operation -FPERSONAL Faire
Flisht Conductad Under -14 CFR 91
Incident Occurred Buring ~CRUISE

-—==fircraft Inforagtion----
Make/Model - HOONEY M20C End Make/Model LYCOMING D-360 ELT InstalleJd/Activated - UNK/RNK
Landing Gear - TRICYCLE-RETRACTABLE Number Endgines 1 Stall Marning Sustem - YES
fiax Graosg WL - 297% Endine Ture RECIFREOCATING-CARBURKETOR
No. af Seats - 4 kKzted Fower - 180 HF
=-==Invironaeni/0rerations Inforaation-—-- )
besther Data Itinersry Ritrort Proximity
Wx Briefting - NGO RECORD OF BRIEFING Last I'srparture Foint OFF AIRFORT/STRIF
Method - N/A SFANAWAY s WA
Comrleteness - N/A Destination Airrart Data
Basic Weather - UMC ARLINGTON WA
Wind Dir/Sereed~ 0460/003 KTS Runwaw I[dent
Visibility - 15.0 SM ATC/A1rsrace Runway Lth/¥id
Lowest Skw/(Llouds -~ CLEAR Ture of Flight Plan - NONE Runuwzy Surface
fLovest Ceiling - NONE Tuyre nf Clearance ~ NONE
dbstructions to Vision- NONE Tuyre Apch/LLnddg - NONE
Preciritation NONE
Condition of Light DAYLIGHT

----Personnel Informztion----
Filist-In-Command S4 Hedical Certificate - VALID MEDRICAL-NO WAIVERS/LIMIY
Certificate(s)/Ratina(s) Biennial Flight Review Flight Time (Hours)
FRIVATE Current - - UNK/NE Jotal - 1200 Last 24 Hrs - UNK/NR
SE LAND Monthe Since - UNK/HNR Mabke/Model - UNK/NK Last 30 Daus—~ UNK/NR
Arrcratt Ture - UNK/KER Instrument- UNK/NR Last 90 Daus- UNK/NR
Multi-Eng -~ UNK/NE Rotercracrt ~ UNKN/NK

Instrument Ratingi(s? - AIRFLANE
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-==~Marrative-—--

DURING ARRIVAL, A BOEING VC-137B-BNr USAF #58-4970, OFERATING A5 AIR FORTE 2 (AF-2)y HAS CLEARED FOR A LOCALIZER BRALCK-
COUKSE APCH, AT 1442:49, TRACON ADVISED AF-2 OF TRAFSFIC AT ITS 10 Q°CLOCK FORSITION AT 2 MI» ALT UNKN. AT 144311
TRAUTHN APVISED AF-2 THE TRAFTFIC HAD MOVED TD 17S it O~CLOCK FOSITION AT 1-1/2 M1. AF-2 ACKNONLEDGED EBOTH TRANSKISSIGNS,
Al 1443:29, AF-2 ADVISED THAT THE FLT WAS CHANGING ITS FREG TO ROEING TOWER. SHORTLY THEREAFTERs THE ACFY TMIR OF &7 -2,
SEATED IN THE KIGHT,» SAW THE TRAFFIC: A MOONEY M20C, NESOZ7Ur ON A COLLISION CUURSE. HE TOOK CONTROL 3 INITIATED E9ASIVE
ACTION, THE PLT OF M&S07U MAS CRUISING AT 2:.300 FT OUTSIDE THE SEAYTLE 1CA 1 DID NDOT SEE AF-2: WHICH HAD CONYERGELD

FROM HIS RIGHT REAR AKEA. THE MOONEY'S &1 KALIOQ WAS INTJGF & ITS 42 RARIC aNTENNA HAD REEM VANDALIZEL, THUS THE FLT ¥AS
NUOF IN RADID CONTACT WITH ATC. THE LAST DIGIT/WHEEL ON HIS TRANSFONDER WAS STULK ON *S5°* § CORE 1204 WAS KEING
TRANSHMITFEDR. THE TRANSHONDEK HAD NO MOBE *C* ALT REFORTING CAFABILITY. ALL OF THE BACKCOURSE AFCH WAS QUTSIDE THE TCa.




Brief of Incident {Continued)

File No. 5058 SEATTLE WA A/C Red, No. N&3H7U Tiwe (Lcl) 1445 FD7Y

Qccurrence NEAR COLLISION BETWEEN AIRCRAFT
Phase of Oreration CRUISE

Frindinac(s)
COMi May EQUIPMENT s TRANSMITTER -~ INOFERATIVE
COMM/NAY EQUIFNENT,RECEIVER - INOFERRATIVE
COHMUNICATIONS - MOT FPOSSIBLE -~ PILOT IN COMMAND
VISUAL LOOKOUT - DELAYED -~ PILOT OF OTHER AIRCRAFT
REMEDIAL ACTION - PE IRCRasT

~~=-Probable Cause--—-

The Hational Transsortation Safety Board dztereines Lthat the Probable Cause(s) af this incident
1s/are findingi{s) &

Factor(s) ralatiny to this incident is/73re finding(s) 1+2:3
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Safety Board

washington, D.C. 20594
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AIRCRAFT ACCIDENT/IiNC!DENT SUMMARY

File No. 3323

Aireraft Operator Eastern Air Lines, Ine,.

Airplane Type end Registration Boeing 727-225A, N812EA
Location Miami International Airport, Miami, Florida

Date and Time November 11, 1 )0 eastern standard
time

Persons on Board : Crew -~ 7, Passengers - 1532
Injuries : Crew - None, Passengers - 1
Aircraft Damage : Substarnitial

Other Damage or Injury : None

Type of Oceurreiice : Emergency landing

Phase of Operation : Landing flare/touchdown

On November 11, 1983, at 1926, e.s.{, Eastern Air Lines (Eastern) flight 835,
N812EA, a B-727-225A, with 152 passengers and 7 crewmembers aboard, took off from
Miami International Airport, Miami, Florida. The flichterew stated that ihe climbout was
normal until the flight r-nched approximately 10,900 feet. At that point a loud bang was
heard, followed by illun.ination of the red DOORS and red RIGHT GEAR warning lights
above the landing gear lever. in aceordance with prescribed 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 or fluid and pressure in the A and B
hydraulic systems. The primary flight controls reverted to manual operation, and the
climb was terminated,

The fNighterew advised Miami Center of the loss of both hydraulic svstems and
requested permission to maintain 11,000 fcet while trying to determine the cause of the
malfunction. The pilot of flight 836 advised that he would dump more than 19,000 pounds
of fuel while trouble-shooting the hydraulic system and completing all applicable
abnormal checklists. The flightcrew could not determine the right main landing gear
(RMLG) position by viewing it through the visual inspection hole located in the main cabin
floor. Flight 836 then requested radar vectors to the Miami International Airport for a
fiy-by. Miami Center coordinsted with Miami Approach Control and Miami Tower, and
the aircraft made the fly-by on runway 27 right, while in a clean configuration. The
flight controller at Miami International Airport flight control tower, an Epstern mechanic
at the ramp tower, and Eastern personnel positioned near the approach end of runway 27
right observed that the left main landing gear (LMLG) and the nose landing gear (NLG)
were inside their wheel wells and that their respective gesr doors were closed. The
RVMLG door was in what appeared to be the unpressurized open position, but the RMLG
was not extended.
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Upon cempleting the fly-by, flight 836 was cleared to climb to 3,000 teet on a
heading nf §30°. Once more the flighterew reviewed all pertinent abnormal checklists and
manual reversion {light limitations, after which the captain elected to attempt to lower
all landing gear by using the emergency manual extension procedure. The second officer
read the pertinent instruetions placarded near each landing gear manual crank socket,
inserted the crank in the LMLG manual extension socket, and cranked it down; the cockpit
L¥ LS dowp-and-lockeu green light illuminated. The second cfficer then inserted the
crank in the RMLG socket and 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 unsafe: red warning light remained
illuminated. The procedure was repeated for the NLG, nnd when completed the NLG
wown-and-locked cockpit green light became illuminated. The captain retarded one of the
throttles and the landing gear vmsafe warning horn was heard, indicating that one or more
landing gear were not down and locked. .

After reviewing once more all the abnormal procedures and manual reversion
checklists and limitations, the captain requested a second fly-by at Miami International
Airport. The flight controlilers, after coordinating with the Eastern mechanic at the ramp
tower and other Fastern mechanics positioned neer runway 27 right, cleared and vertored
the flight for a low approech to runway 27 right and to circle to land on runway 9 right.
During the second fly-by it was observed that the LMLG and NLG were extended, both the
LMLG and RMLG doors were open, and the RMLG was inside the wheel well. Miami
Tower relayed this information to the flightcrew,

After completing the second fly-by, the flight proceeded to an area northwest of
Miami [nternutional Airport where the erew once more reviewed the abnormal procedures,
executed a few negative "G" load maneuvers, snd prepared for a8 manual reversion
approach with the right main landing gear stuck inside the wheel well and the other two
landing gear in the down and locked position Flight 836 requested a landing on runway 9
right. in order to have the grass area south ot he runway on the aircraft's right side. The
flight eontroller cleared the flight, and the aircraft was landed on the runway. As the
aircraft slowed down during the ground roll, the right wing dropped and contacted the
ground. The aircraft veered about 45° to the right, the LMLG collapsed and separated,
the NLG separated, and the aireraft skidded to u stop 2,500 feet from the departure end
of the runway and about 100 feet south of the runway’s primary surface.
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Immediately sfter the aircraft came to a stop, fire and rescue personne! and
eguipment positioned near the crash site started to spray foam on the aireraft and to
assist with the emergency evacuation, which was begun within 10 seconds after the
aircraft stopped. The captain, the jumpsest rider, the first officer, and the second officer
exited the aircraft via the right-side cockpit window, and proceeded to the right-forward
slide, where they assisted in the passenger evacuation. All 152 passengers were evacuated
through the slides, located at the main cabin forward left and right and rear left and right
entrance doors. The overwing exits were not opened or used during the evacuation. The
evacuation was well coordinated and carried out expeditious!y. One passenger's injury was
classified "serious” but this was due to a lengthy hospital confinement for a cardiac
condition. The aircraft was substantially damaged; there was no fire,
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It was determined that the loud bang heard by the flighterew in the right main gear
wheel well was an explosive blowout of the right main landing gear No., 3 tire while
retracted in its wheel well. The Safety Board's investigation determined that the
explosion caused structural damage which resulted in the loss of hydraulic systems A and
B and precluded emergency manual extension of the right main landing gear. Examination
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of the No. 3 tire indicated that it failed due to massive ply separations around its crown.
The origin of the ply separations was located along the chaler strip/toe bead area. The
extensive damage in this ares was from two sources--abrasion and excessive heat.
Damage from either source viould have allowed high-pressure nitrogen {approximately
175 psig) to enter the ply system under dynamic conditions, causing ply separation.

Similar ply separations were found in thrce other tires in Eastern's inventory at or
near the toe bead showing that the routine holography inspection of only the crown
portion of newly retreaded tires is inadequate to detect plv separations at the toe bead
and along the sidewall. The Thompson Aircraft Tire Corporation (TATCO) and Eastern
implemented 8 complete bead-to-bead holography inspection of its B-727 fleet starting
on January &, 1984. The resuits of the program through March 31, 1984, showed a
substantia! ircrease in tires rejected for heat-related defects over the same period in
1983.

The most likely source of the excessive heat that damaged the tires was the brakes.
)t was determined that new B.F. Goodrich (BFG) brake lining cups were installed by
Eastern on its B-727 fleet around June 1983. BFG issued Service Bulletin No. 418 on
July 25, 1983, followed by an FAA Notice N8320.288 on September 23, 1983, which stated,
in part, that tliese linings caused acceleraied brake rotor wear which could result in their
‘becoming worn below minimum thickness. Wear-down of rotors beyond minimum
“thickness causes progressively higher brake temperatures for the same energy dissipation.
'As brake temperatures gradually rise above normal limits, tire bead sent areas gradually
deteriorate. The deterioration becomes jprogressively worse with repeated exposures to
higher-than-normal temperatures.

The hydraulic lines for the A and B hydraulic systems running through the right
wNheel well were severely damaged in several loeations by the explosion of the No, 3 tire.
Hydrautic fluid and pressure in the B system was lost when the line between the main
brake accumulator and the brake pressure switch was severed. Since this portion of the B
system is pressurized continuously at 3,000 psig, the flightcrew could have done nothing to
prevent the ioss of B systein pressure through this line, Moreover, since there is a balance
line between the B system and A system reservoirs, about half of the volume in the A
system reservoir was lost through the B system leak. This left about 2.5 gallons of fluid
remaining in the A system reservoir.

The A system lost its remaining fluid through the line which pressurizes the main
ianding gear lock actuator and the wheel retraction brake. This line is part of the main
landing gear retraction system. When the cockpit gear handle is in the OFF position,
hydraulie pressure is released from all landing gear hydraclic lines and actuators and the
line is pressurized only when the cockpit gear handle is in the UP position. The first
officer's action of placing the gear handle in the UP position caused all landing gear
retraction lines, including the line which was severed, to receive A system pressure. This
circumstance resulted in the further loss of fluid and complete loss of pressure in the A
system.

The first officer's action of placing the gear handle in the UP position and leaving it
there was in accordance with the B-727 Operations Man-.al which states:

if landing gear door light illuminates during clitnb, cruise, or descent,
position landing gear lever UP and observe gear door warning light
extinguishes. Leave landing gear lever in UP position. If gear door
warning light does not extinguish, observe landing gear operating speed
limit, Expect performance penalties.




This acecident and five previous tire blowout incidents 1/ show eclcarly that no
significant loss of airplane stability or contenllability occurs when landing genr doors ere
blown open or severad from the airplane, although there is a loss in performance due to an
increase in Jrag. However, in this and the five other cases, all hydraulic lines in the
wheel wells were damaged substantially. In this and one of the other cases, both A and B
hydraulic systems were lost. The A system was lost when the flighterews follcwed the
Aireraft Operations ¥eanusl and put the gear handle in the UP position,

Examination of the hydraulic, electrical, and control system components in the right
wheel well of the sccident airplane showed extensive damage which resulted fron the
exploding tire, As discussed ebove, hydraulic lines for both the A and B systems were
bent, deformed, and severed. Some landing gear hydraulic valves were broken from their
attachments. Electrical wires, bundles, clamps, acd connectors were damaged. One wire
was severed. Aileron control cables for the manual reversion system were dameged and a
cable guide was broken. A system componernts in the wheel well were unprotected from
the damaging - »cts of an exploding tire.

The Safety Boards investigation concluded that the No. 3 right main landing gear
tire which had been damaged previously, possibly during repair operations, exploded in the
vieel well after it had been further weakened by heat transfer from the wheel brake
system. The explosive force resulted in the disruption of hydraulic system lines and
eventual depletion of hydraulic fluid and & total hydraulic system pressure Joss.

As g result of this investigation, the Safety Board recommended .hat the Federal
Awviation Administration:

Require operators of B-727 airplanes to establish a training program for
flighterews addressing recognition, assessment, options, and procedures
to be followed in the event a tire has exploded in & wheel well. The
training program should be based, in part, on the discussion in the letter
transmitting this recommendeation. {Class il, Priority Action) (A-85-81)

Issue an Air Carrier Operations Bulletin, or require additional
information in the Aircraft Operations Manual, Abnormal
Procedures/Expanded Checklist section and Hydraulie-Alternate
Operations section, to provide information and instrueticns to be
followed by a flighterew after & tire has exploded in a wheel well, The
information and instructions should be based, in part, on the discussion in
the letter transmitting this recommendation. (Class II, Priority Action)
{A-85-82)

Review with the Thompson Aircraft Tire Corporation and Eastern Air
Lines the provisions of Advisory Circular No, 145-4, "Inspection,
Hetread, Repair, and Alterations of Airceraft Tires," emphasizing that
tire bead seat areas should not be sanded {Section 8.4., "Tire Repairs for
Tires Operated Above 120 MPH") and that final inspections of retreaded
- tires should rigorously follow the guidelines of Section 10.,
"Monrepeirable Aireraft Tires." {Class Ii, Priority Action) (A-85-83)

1/ Qctot ~r 13, 1970, Western Airlines, B--727-200, B2801W; August 8, 1973, Braniff
Airlines, B-727-100C, N1728T; May 25, 1974, United Air Lines, B-727-100C, N74150;
tiovember 13, 1976, American Airlines, B-727-100, N1991; and December 22, 1980, Delta
Airlines, B—727-200, N535DA.
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Issue an advisory circulsr describing the damage to tires that can result
from elevated brake temperatures.  Emphasize the importance of
visually inspecting bead seat areas prior to mounting and the need to
perform bead-to-bead holograms for heat damage whenever exposure to
higher-than-normal  brake temperatures is  suspected, including
occurrences where there bas been faster-than-normal rotor wear.
Emphasize the need to replace tires suspected of having been subjected
to heat damage and braxe linings suspected of causing faster-thasn-
normal rotor wear or higher-than-normal brake temperatures for any
reason as soon as possible to minimize heat damage to tires, {Class I,
Priority Action) (A-85-84)

Request the B.F, Goodrich Company to amend Service Bulletin No. 418,
“Landing Cear, All 727 Models, Main Landing Gear Brskes - Inspection
for Excessive Rotor Wear," dated July 25, 1983, to provide adequete
warning that tire damage also is possible from the continued use of the
"new” brake lining cups and to require the removal of all "new" brake
lining cups on a priority basis. (Class I, Priority Action) (A~85-85)

In cooperation with the Boeing Commereial Airplane Company,
determine the feasibility of shielding the A and B hydraulic system lines,
electrical wiring, and control system cables located in the wheel wells of
B~727 airplanes, and of modifying the whee! well lighting systems to
make them less vulnerable to damage in the event cf a tire explosion
within the wheel well, (Class i, Priority Action) (A-85-86)

The attached Brief of Accident contains the Safety Board's findings, conclusions,
and probable cause.

BY THE NAT(ONAL TRANSPORTATION SAFETY BOARD

/s/ JIM BURNETT
Chairman
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/s/ PATRICIA A. GOLDMAN
Vice Chairman

G.H, PATRICK BURSLEY
Member

September 5, 1985




Netiovnal Transeortation Solety Buard
Wasitensdtoner L.C. 20.,94

BEriel of Acvideni

File Ma. - 3323 ! AL Res. Wo, NBIDJEA Tise (Lcl) -~ Q2100 EST
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—===Besic Informativn----
Tweg Orecating Certificale~AIR CARRIER - FLAG/DOMEST!IL Rircraft Damage inuuries
Namne of Curerier -EASTERY AIRLINES SUBRSTAMY 1AL Serious Minor
Ture of Oreration ~SCHEDULED ) DOMESTIL s PAX/CARGO Fire
Flight Conducted Under -14 CFR 121
dccident Occurred Duriny -LANDING

---=Atrcraft Infurestion—-~--
Nake/Model - BDEING 727-225A - 3 W JT8D-15 ELY Iustalled/Activatead ~ HO -jsa
Landiny Gear TRICYCLE-RETRACTARLE tiwe = D SLall Warning Susigs - YES
Max Bross Wt - 183000 Efidine Ture - TUREROFAN
NGa. uf Seats Rdtrd FPower 12200 LEHS THRUST
me=-Enviconaent/Beerations 1aPormetivn~e--
deather Txia Itineraory Airrort Froximiiw
Bx Brizfinsg -~ CONFANY Lant liv-dPiure Foint iIN AIRFPORY
Method ~ TELEPHONE SAKE A5 ALC/1HE
Compleienusy HEATHER NNT PERTINENT Deav. c4tron Arrrort Datz
Basic Weather VRT DENVER:CD BIAMT IaTL
Wind Dir/Sresy~- 326/003 K753 Runwew Ident
Visiriiity - 7.0 SM ATC/Airsrace Funuwey Lin/wWig
Lowest Sku/Clouds - CLEAR Twre of Flaighi FPle - IfFR Runway Surf_i e
Lowest Cwiling - NONE Tuyre of Clogrzace - IF® Funwew Status
Obstructions to Vision~ NONE Tere Aroh/Lndy -
Preciraiteticn - NONE
Conditiorn ¢ Lisnt HIBHTI(BRIGHT)
~=+-Perionnel Infursation—---
Friot-In-Command ; Medioel Cortifivots ~ UVALID MEDICA! -UATUERS/LIN
Certificatula)/Rating{s) Breimiiol Flidht Review Flidht Tim» (Huuyrs)
ATP Current - YES Total - vYo11 Last 24 Hrs - UKNK/NR
SE LAND.HE LAND Hunths Since -~ 3 Here/liodel - 6954 Last 30 Daws- UNK/NR
Arrcreft Tupe - R22? Insteument- URK/NE iast ¥2 Daus-~ 191
Multi-Eng - IIMR/HR Rotororaft -~ UNK/NK

fnstrumest Ratinsis)

~==~Narrativee---

AFTER DEFARTING MiAMI &t CLIMBING THRGUSH 10,906 FT THE 3 RIGHT AATH LANDING GEAR TIRE EXFLODED CAUSING MASSIVE DAMAGE
FCO SYSTEMS A § B HWYDRAULIC LINES WHRICH RESULTET IN @ 1.GSS OF & § ® HYBRAULIC SYSTENS. THE ACFT RETURNED TO KWIAMI 1 THE
CREW WAS UNARLE TO EXTEND THE RIGHT HaIN LAXDING LBEAT USTNG EHERGENCY MANUAL EXTENSION FROCFDURES. AFTER LAMDING WITH
THE RIGHT MAIN GEAR RETRACTEU, THE LEFT MAIN 3 NOSE GEAR CSLYAFSED & SEFARAVED. MASSIVE FPLY SEFPAKRATICNS WERE FOUNUL IN
THE 43 TIRE STARTING AT THE TDE BEAD, TOWN THE SIDEWALL 3 EXTFRDINT CIRCUMFERENTIALLY AKDUND THE CROWN OF THE YIRE AT
THE 10TH TO 13TH FLY LAYERS. INSF OF THE SIIE WHENE THE SEFARATIUN MEY Wi %EAD RUNDLES REVEALED A LGCAYIGN WHERE THE
BERD SEAT MAD' HEEN SANDED & SHOOTHED. THE ABRASION HAD RERGVED THE DQUTFR CHAFER STSIF, SFUFRAL COVER FLIESs § habd
LXFOSED THE FLIFS COVERING THE TOE KEAD. THE EaD S5FAT» A% WELL AS THE CORUS WRAFFED AROUND THE TOE BEAL. HAD ALSS BEEN
SURJECTEDR TO EXCESSIVE HEAT FOR AN EXTENDED FFRIGD OF TTHE CAUSING
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Zr1ef of Accident (Fuutiiiiey)

File No. - 3323 i A/C Res, No., NRIZEA Time (Lcl) 2100 EST

decurrence 3i AIRFRAME /COMPOREMT/SYSYEH FATLURE 'MALFUNTTINN
Phase of Creration CLIARE ~ Y8 CRUISE

Finding(s)

1. LANDING GEAR,TIRE - PREVIDUS DAMAGE
2. HAINTENANCE » INSTALLATION - IMPRGFER - OTHER HATRTENANCE FSNL
3. LANDING GEAR,STIRE - OUERTEMPERATURE
4. LANDING GEARSsTIRE -~ EXFLODED
S. HYDRAULIC SYSTEMsLINE - FAILURE,FARTIAL
FLUID»HYDRAULIC - EXHAUSTION
HYBRAULIC SYSTEM -~ DISABLED

Jccurrence %2 FORCED LANDING
Phase of Oreration LANDING - FLARE/TOUCHDOWN

Occurrence £33 ITHER GEAR COLLAFSED
Fhase of Oseration LANDING - FLARE/TOUCHDOWN
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Finding{(s)
¥. HYSRAULIC SYSTEM - NO FPRESSURE
10. DOOR+LANDING GEAR - MOVEMENT RESYRICTED
11. GEAR EXTENSION - NOT FOSSIBLE -~
12. LARDGING GEARsMAIN GEAR - OVERLOAD
LANDING GEARsNOSE GEAR - OVERLGAD

~==~Probeble Cuuse----

The Nstional Transrortation Safety Roard determines that the Frobable Caunsels) of thin accident
is/7are Tindind(s) 1+2¢3+4,718:+9,10






