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AIRCRAFT ACCIDENT/INCIDENT SUMMARY -

File No.: 5003 - -
Aircraft Operator: Klaus Schroter g e
Aircraft Type & Registration: Piper PA-31T, DIKKS s
Location: Concord, California

Date & Time: July 14, 1984, 1211 #.4.t.,

Persons on Board: 6

Injuries: 6 fatal

Ailrcraft Damage: Destroyed

Other Damage or Injury: $80,000

Type of Occurrence: Loss of control in flight

Phase of Operation: *Approach

On July 14, 1984, about 1212 Pacific daylight time . ...
(f.,d.,t.), a ptivately owned Piper PA-31T of German re"gistry;
DIKKS, crashed about 1i1/2 mile southeast of Buchanan aicrpott),
Concord, California. The eilot, cgpilot,_and he four gassen ers
received fTatal impact injuries, and the aircraft was destroyed by
the impact and postcrash fire. Several automobiles “were -
destroyed, and a ground structure was damaged substantially.

The airplane had departed Santa Monica, california, at 103
p.d.t. Tor a pleasure flight to Concord, Visual meteorologica
conditions existed. No Tflight plan was Tfiled, nor was. one
required. According to witnesses, whea the airplane “departed
Santa Monica the 54-year-old owner, a citizen of the" Federal
Republic -of Germany (frG), was in the left front seat, and the
right seat was occupied by a 2l1-year—-old United States (u.S$.)
citizen. Two of the four passengers were FRG citizens and two
were US. citizens.

5
1

At 1205:58, the pilot contacted Buchanan Airport air
Traffic Control (ATC) Tower and advised that the Tflight (DIKKS)
was at approximately 5,000 feet just coming up over the airport
and requested Qlanding iInstructions. DIKKS was 1instructed to
descend to the northeast and to Ffly a right traffic pattern o
runway 32R and to report turning downwind. The acknowledgement
from the flight was *‘that was one nine right?"” ATC replied in
the negative and repeated the landing iInstructions, "'right
traffic three two right'; DLKKS acknowledged.

At 1210:19, the flight reported downwind for 32R and was
instructed to follow a Decathlon (Bellanca N2986L) ONn final .
approach. DIKKS made a tight base leg turn, and, when tte tower -
controller saw DIKKS "‘cutting out a Decathlon already on.figaal e
for runway 32RrR," he changed the landing runway for the pecathlon  ........




to 32L at 1211:33, and at 1211:52 advised DIKKS that the

Decathlon would be landing on the left runway. DIKKS overshot
the centerline of 32R on final from the right traffic pattern
approach. Witnesses saw the airplane enter into a slow, noseup

sharp right turn. The right wing and nose dropped, and the
aircraft entered a spin to the right and crashed in a nosedown
attitude. Fire erupted within 20 seconds.

A chronology of communications between ATC and the ¢two
airplanes that were in the landing pattern follows; all
communications were broadcast over the same frequency.

1208:21-ATC And Cheyenne kilo kilo sierra, did

you copy your landing instructions
right traffic three two right?

1208:26-DIKKS That-s affirmative.

1208:27-ATC Thanks.

1209:05-ATC Cheyenne kilo kilo sierra traffic-s
a twin Cessna on upwind off runway
three two right, he“l1l be a right
down wind departure.

1209:11~-DIKKS We”1ll look.

1210:10~-N2986L Buchanan tower Decathlon two niner
eight six lima is two miles out with

a light.

1210:14~-ATC Decathlon eight six lima cleared to
land.

1210:16-N2986L Eight six lima.

1215:19-DIKXKS Kilo kilo sierra downwind two three
right [pause] three two right at
Buchanan.

1210:26-ATC Cheyenne kilo kilo sierra number two

follow a Decathlon one and a half
nile final with a light.

1210:31-DIKKS Kilo kilo sierra.

1211:24-DIKKS Kilo kilo sierra I'm coming to the
base.

1211:29-ATC Cheyenne kilo kilo sierra do you
have the Decathlon?

{DIKKS did not acknowledge this transmission.]
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{211:33-ATC Decathlon eight six lima clhaage to
runway three two left, cleared to
land.

1211:38-N2986L 1“ve got traffic on short final
runway three two left.

1211:41-ATC Decathlon eight six lima he’ll be
going around change to runway three
two left cleared to land.

1211:45-52986L Eight six lima thank you.

1211 :52-ATCT Cheyenne kilo kilo sierra the
Decathlon will be landing the left
runvay.

{DIKKS did not respond. )

At t211:58, an emergency Jlocator transmitter signal was
heard on the local control frequency.

There were no language difficulties between the accident
aircraft and the air traffic control facilities. Although the
Arc tapes disclosed that the U.S. pilot made most of the radio
transmissions and the majority of evidence indicates that the
owner was in the left front seat, the investigation did not
conclusively determine who was flying the airplane when the
accident occurred. It should be noted that there was same
factual disagreement about which seat each person occupied.
Shortly after the accident, based on physical descriptions of the
airplane’s occupants provided to the Contra osta County
Coroner“s office, the Coroner-s representative, said the “heavy
set man (FRG owaetr/operator), was sitting front left and a
thinner man (u.s., pilot), was sitting front right.” Also, two
witnesses w«who saw the airplane before takeoff in Santa Monica
reported that the owner was in the left front seat. The official
Contra Costa County Coroner’s report indicates that the
owner/operator was in the right seat. When the coroner‘s office
was called about the apparent discrepancy, a coroner’s deputy
said the report would be amended. However, an amended report was
not received, and when contacted in early 1985, the coroner-s
office reported that no change would be made in the report with
respect to seating positions. Based on all the evidence, the
Board concluded that the ownsr/oparator was in the left seat.

Toxicological tests on the two pilots were qecgative for
drugs and alcohol.

All requests to obtain logbooks or vrecords from Gsrmany
concerning the 34-year->14 owner-s flight time and experience,
and the aircraft and maintenance records have been denied 5y
representatives of the owner; the German Vice Consul 1in san
Francisco provided information from West German aviation records.
Hz= reported that the owner of DIKKS held a Federal Rspublic of
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Germany commercia: certificate with airplane instrument, single
and =muitiengine land ratings, dated June 12, 1980. The
commercial certificate was valid wuntii May 1, 1984, The West
Cerman second c¢lass medical certificate was issued on May 2,
1983, with a 1limitation that the piiot must wear corrective
glasses. It is not known- if the medical certificate was still
valid. The owner had approximately 1,400 total hours, but his
training, experience, and proficiency in the Piper PA-31T iS not
Xxnown.

The second pilot held a Uaited States private pilot
certificate with an airplane single engine land rating issuad
February 6, 1982. He also held a third class medical certificate
issued on August 22, 1983, with an eadorsement that he amust wear
giasses, He had approxinately 200 total flight hours, 48 hours
logged in DIKKS, and had copiloted the airplane from Germany to
the United States 2 weeks before the accident.

The German Vice Consul reported that the airplane was
manufactured in 1981, that the current owaer had purchased it in
November 1983 in Dusseldorf, West Germany, aud that it had
approximately 1,050 total flight hours at the tine of purchase.
It is not known how nuch the airplame was flown by the current
owner, Or what maintenance had been performed on the airplane,
either before or after the purchase. According te Piper
Aircraft, the airplane sheuld have been on a progressive
maintenance ianspection schedule.

Witnesses did no: report abnormal engine sounds before the
crash, and disassembly of the engines revealed no evidence of
power failure before impact. The rudder, elevator, and aileron
trim positions were =neutral, and the integrity of the flight
control system for the elevators and the right aileron was
established.

Two weighnt and balance computations were made following the
accident wusing information supplied by the families of the
occupants and by :he coroner. One computation assumed Dbaggage
weight in the rear of :he airplane and one, based oa the wreckage
site information, assumed :he baggage forward o: the rear seats.
Both computations were within the gross weight limitations and
the center of gravity {(c.g.) envelope, bu: the c¢.g. figures of
136.95 and 136.45 were near the aft c.g. limit of 138 inches.

Tests and research completed in 1977 by Calspan at the
request of the Safety Board roncluded that the handling
characteristics of the PA-31T airplane are poor at slow speeds at
the aft certified c.g.:

At 138.00 ins.

All the pilots commented adversely about the
longitudinal flying quaiities of the aircraft with
this ¢.g. location. They complained of a tendency to

{




overcontrol (related to very low stick force per g
value) and a tendency of the aircraft to wander off 1in
attitcde and airspeed (related to the effects of the
static instability when :rhe pilot holds the s:tick)
when the pilot was not paying close attention. The
dyaamically unst ' le stick-free airspeed response
modulated the forces with stick speed changes and no
doubt contributed to the tendency to overcontrol.
Workload was highk; much attention was required. While
the aircraft was not wunsafe, its performance was
considered undesirable* because of the deficiencies.
However, one pilot comaented that an inexperienced
pilot could get into problems in an actual 1instrument
situation.

4 In context with pilot evaluations of the aircraft
handling qualities, undesirable essentially means that
the pilot can do the task but there are deficiencies
In the aircraft that he would like fixed.

The stability augmentation system (5as) on DIKKS was
examined to determine its integrity. The SAS servo actua:or arm
was found in the up position, which is the most tensioned spring
condition, in iine with the upper scribe mark on the servo case;
this normally corresponds to a low-speed, high angle of attack
condition. The servo gearing was intact and was not stripped,
neither the servo case nor the actuator arm was distorted, and
the motor was attached. The actuating cable was still atzached
to the arm of the servo actuator. The SAS override cylinder was
in :he extended (not actuated; position, and ali components of
the 1lock mechanism were intact. Therefore, evidence indicates
that the sAs was operating normaliy at the time of impact.

The stability augmentation system 1in the Piper PA-31T is
required in order to satisiy certification requirements regarding
static longitudinal stability. The $SASs consists four major
components~-a stall margin 1indicator, a computer, an angle of
attack sensing vane, and a servo actuator--plus a test switch.
Incorporated in the system 1is . 5,5wer warning light, a ram
warning light and =2 stall warning light and horn.

The 343 automatically improves the static Ilongitudinal
stability of the airplane by providing variable elevator force.
This variable force stems fron! a servo actuated downspring which
increases the stick forces at slow speeds (below about 120 kns
caiibrated airspeed (XC4S)). An angle-of-attack sensing vane on
the right side of the fuselage nose section signals the 3§43
computer which powers the elevator downspring servo. The §4s
computer also activates the stall-warning horn and provides the
signal for :he visual stail margin indicator on the upper left
side of the instrument panel
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The SAS test panel, located on the pilot’s instrument
panel, provides a test switch €or preflight checking of the 3§5AS
and fault lights to indicate SAS malfunctions. Should the SAS
malfunction, the 1ights will illuminate continuously until the

malfunction is corrected.

The SAS is equipped with a pneumatically operated stability
augmentor override system. Should the 8§48 fail to function
satisfactorily during flight, the pilot can override the system.

The Pilot-s Operating Handbook/FAA Approved Flight Manual
requires the primary SAS system to be on during flight;
initiation of flight is not permitted with malfunction of either
the prinary osr the override SAS system, and the SAS down spring
must be replaced after every 2,000 hours of zircraft operation.
The handbook further states thati approaches cannot be based on
the stall margin indicator.

In summary, she Safety Board”s jnvestigation revealed no
mechanical condition or malfunction that would have caused the
airplane to enter a steep bank or the pilot to lose control of
the airplane. Toxicology tests on the two pilots were negative
for drugs and alcohol. The airplane was within the prescribed
limits for weight and baiance; however, the near aft c.g. might
have resulted in a longitudinal stability characterized by a
relatively Ilow stick force per g which, although not wunsafe,
would have required closer pilot attention in order to prevent

overcontrol than would a forwzrd c.g. ‘

The attached Brief of Accident contaias the Safety Board’s
conclusions, findings of probable cause, and related factors.

BY THE NATIONAL TRANSPORTATION SAFETY EOARD

/s/  JIM BURNETT
Cheirman

/s/  PATRICIA A. GOLDMAN
Vice Chairman

/s/ G. H PATRICK BURSLEY
Member

October 21, 1985
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Friet of Accident/Inpident (Continued)

File No. -~ 6003 7/3A/BA . CONCURDCA A/C Red, No, DJRKS ) ~ Time {lcl) ~ 1212 FORT

Qccurrence #1 LOSS OF CONYROL - IN FLIGHT
fhase of Oreration APFROACH - VFR FATTERN - BASE YO FINAL

Finding{s)
1. YLONNEP APPROACH - IMFROFER - PILOT IN COMNANR
2. IMFPROPER USE OF CRAUIFKENT/ALRCRAFT+DIVERTED ATTENTION = FILOT |N COMMAND
3. AIRGPEEQ - NOT MAINTAINER = PILOT |N COMHANDR
4, STALL/SFIN - INADVERTENT = PILOT |N COMMAND

Qccurrence 32 "N FLIGHT COLLTSION WITH OnJECY
Fhase of Orpration DESCENT - UNCUNTROLLED

Finding(s)
S, OBJECT ~ RUILDING(MONRKESIDENTIAL)

--~-Probable Cause-—--

The Natlonal Transroriation Safety Board determines that the Probable Causet(s) of this sccident/incident
is/are finding(s) 3.4

factor(s) relating to this incident is/are findinnis) 1.2




National
-9m Transportation

Safety Board
Washington, D £. 20594

AIRCRAFT ACCIDENT/INCIDENT SUMMARY

Fila No.: 2177

4iccercaft Operator: ree Dee AIr Zzpress, Inc.
Aircraft Type & Registratioa: Piper PA-31T3, N9193Y
Location: Atlanta, feorgiz

Date & Time: Saptaabec 24, 1984, 160% =.4d.t.
Parsons on Board: 2 crew, 5 passengers
Injuries: 6 serious, 5 miaor
Airveraft Damage: Substantial

Other Damage or Injury: Nooe

Type of Occurrence: Collisica Vith the sSrsund
Phase ot Opsracioa: Landing

On sSeptember 24, 1984, at 16039 eastern daylight time
e,d,t.), @ Piper PA-31T3, X9193¥, crash~lzaded about 1,500 feet
short of the tharashold oFf ryunway 8 a Willism B, Hartsfield
International Ailrport, Attaara, Georgia, while executin an
lasttument Landing System (ILS) approaci. During the approach the
crew had advised air traffic coantzol {aTc) twice tha: the
airplane was iow on fuel. The airplane was registered to HRS
Textiles, 1Inc., and was operated in Part 135 scheduled cormauter
operations as Pee Dee Flight 561 by Pee Dee Alr Express, 1lac.,
doing bnsiness as (4/b/2) Trans Southern &irways. Th=a copilet
and Tive «f the nine passengers aboard were seriously injured,
and the piloc and four passengers received =miavr iajuri=ss. The-
airplane was damaged subscantially by impact forces. but there
vas no fire and no iajury or damage "to other persons et property-
The accidebt occurred during daylight hours in  visaal

meteacological conditions.

ftight 561 originated in <loreace, South Carolina, at
1446 on September 26 and was conducted under an instrument fiight
rules Tlight plan. Pee Dee Air Express operated :wo Piper pa-
3173 ailrplanes betwe=n irs main opetaticas bast in Florsace and
the destinattons of Atlacta and Charlotte. Ysrtk Cactotliaz,
¥3193Y vas equipped with nioe passenger s=ats, and the other
airplane was equipped vith eight passenger seats; sthervise thas
airplanes were idectical, Normally, X9183Y was used on the
Charlotte route, but the airplanes were switched occasionally
when NiIne passengers were booked fTor Atlanta, as occurred osa
September 24. The airplane had been Fueted In Chacioctte earlier.
the same day and operated by another crew as Pee Dee Flight 4§90
to Florence.

According to the captain of Flight 460, the fuel gauges
indicated 1,000 pounds total fuel at shutdown 1In Florence,.
Before departure froz Florence for atlanta, both the captain awnd
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copilot of Flight 56: said chat the fuel gauges indicated a tota}

cf 950 pounds. This amount was confirmed by the pilot and
copilot after takeoff because, the copilot explained, "the gauges
have been known to fluctuate." The captai:: did aot request

additional fuel because he szid the typical flight duration 7f 1
Pour 10 to 15 minutes required only b5C io 750 pounds of ifuel.
After the accident, computations using the Pilots Operating
Handbook performance charts for <conditions that existed on
September 24 determined :hat expected Fuel consumption would have
Seen 763 pounds. The company president stated that the "normai'
fuel load for tuis flight was 1,50C pounds.

The flight encountered no delays and was uneventful with
fuel consuaption indications nocrmal until in the vicinity of
Athens, Georgia. The captain stated that the fuel ™"seemed to
dissipate faster beyond there." At 1545:35, when Pee Dee Flight
561 was cleared " direct +%:lanta" by 4tlanta Approach Control, 400
pounds of fuel remained, 200 poucds per side; however, about 19
minutes later, the gauges indicated a total of only 159 pounds of
fuel, 100 pounds on the right gauge and 50 pounds on the left
gauge. At that tine, rhe flight was about 8.5 nautical miles
northeast of the Atlaanta Airport, according to radar data.
Approach Coctro! assigned Flight 561 a headiag for the downvind
leg to runway 8. The crew was concerned about the sudden change
in fuel jndications, and the copilot said he requested that they
declare an emergency; :he capiain asked ATC at 1356:42 how Car

out the downvind leg wsuld take them. When told ™20 miles," he
advised Approach Control, ™...we'd like to get it down as s)on as
we can, ah, we’re a little 1lecw on fuel." Approach Contral
responded, "Okay, ‘'bout only thing | can give vyou is tive
thousand, you can descend to five thousand right now." Fallawing
the accident, the controller stated that Pee Dee 536! " ...advised

me that he would like a lower altitude because he was getting low
on tuei."

At 16G1:56, after communicating with the {light seven
times regarding assigned heading and altitude deviations,
Approach Control said "...you seen to be ...drifting ali 2ver the
sky...you having any problem,”™ to which Flight 3%1! replied :tnat
they were low on fuel and asked, ™"...ran ah, expedize us to
get down?" Approach Conrrol responded, you wanta d=clave
emergency | can clear out about four or five airplanes on the

551
43

1
"

U,
It

final else we”11 fly the ILS at one hundred seventv.™ Fflight
did not declare an emergency. At 1602:30, :he Flight was clear
for the approach and again requested to verify assigned altitude,
at 1604:35% was instructed to coetact Atlanta tawer, aad at
i607:31 was cleared to land. it 16038:39, the fiight radioed
Atlanta tower, ™"Five sixty one declaring emergencv."” When the
tower coant oller asked, "What“s your problem," the response was
"Out o"fuel, out o"fuel,’” and "We“re goin in the dirt."



CuERA R T

-39~ .
National _
Transportation

Safety Board
Washington, D.C. ,20594

AIRCRAFT ACCIDENT/INCIDENT SUMMARY

File No. 311

Aircraft Operator: TPI International Airways, Inc.
Aircraft Type & Registration: L-188 Electra, N357Q
Location: Kansas City, Kansas

Date and Time: January 9, 1985; 0701 c.s.t.
Occupants on Board: Crew = 3, Passengers = 0
Injuria: Crew = 3 Fatal

Aircraft Damage: Destroyed

Other Damage: Water Tank Catwalk & Power Lines
Type of Occurrence: Loss of Control/Stall

Phuse of Operation: Manecuvering

On January 9, 1985, about 0701 e.s.t. 1/ a Lockheced L-188 Eleetra, N357Q, being
operated as a cargo fiight under 14 CFR Part 125, crashed into a water sediment tank at
the Kansas City Board of Public Utilities water treatment plant, in Kansas City, Kansas-

3 The airplane was desiroyed, and the three erewmembers were killed. There was no fire.
i The airplane was owned and operated by TPI International Airways, Inc., (TPD of Miami,
: Florida. The cargo—configured Electra was carrying about 23,000 pounds of automobile
parts from Detroit Metropolitan Airport {DTW) to assembly plants in Kansas City, Kansas.
The flight's destination wes Kansas City Downtown Airport {(MXC) located in Kansas City,

by Missouri.

The flight had departed Kansas City Downtown Airport the previous evening about
2200 and had flown to Memphis, Tennessee, and Detroit, Michigan, and was returning to
Kansas City, Missouri, on a regularly scheduled night cargo flight- The captain had filed
an instrument flight rules {IFR} flight plan with the Detroir Flight Service Station (FSS)
before departing Detroit for Kanses City. All phases of the flight were normal until the
fiight arrived in the Kansas City area.

The MKC 0650 weather observation was, in part, ceiling — measured 2,800 feet
overcast; visibility — 5 miles, fog; temperature — 25 degrees F The 0705 weather
observation was, in part, ceilinz — measured 1,000 feet overcast, visibility — Smiles, and
fog. Basced on these observations, the cloud bases and visibility at the time of the
accident were about 2,30 feet MSL 2/ and 5 miles, respectively. Other weather
information indieated that cloud bases probably were lower to the west and northwest of
the Downtown Airport and that flight visibility aas reduced to about 3 miles in,the area.
Although the arca forecast called for moderate turbulence, moderate icing, and IFR
conditions, a helicopter pilot flying at 1,300 feet MSL m the ares of the accident stated
that there was no precipitation, icing, windshear, or turbulence. No evidence was found
to indicate that the flighterew OF N357Q had reecived a weather bricfing before departing
Detroit on the morning of the accident.

1/ All Times arc central standard time unless otherwise noted.
2/ A1l altitudes herein are mean seu level unless otherwise specified.
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reading on the gauge is not 1,200 pounds, he is to adjust the set
screws on the gauge to obtain the correct reading. This
procedure did not and will not reveal that the wrong fuel sensors
have been installed In one or more tanks.

Another method to test the calibration of the quantity-
indicating system, which also 1is described in wthe Piper
Mainteaaace Manual, requires a capacitance type of calibration
test set. The capacitance test set vould have given indications
that the vrong sensors were 1installed; however, use of this
method 1S not mandatory.

In .summary, the pilot's decision to continue the approach
vith normai ATC handling after fuel indications became unstable
extended the Fflight :ime, with the result that total faal
exhaustion occurred about 1,500 feet short of the runway.
However, the Safety Board-s 1investigation revealed that the
igsrallatiesn of the vrong fuel sensors in the inboard and
outboard fuel tanks®caused the fuel gauge initially to indicate
90 pounds more Tfuel per side than vas present and the fuel
indications to fluctuat=s vhen the fuel quantity became low. Had

the fuei gauge indicated only 763 pounds before takzoff, it IS
unlikely the pi1lot would have begun the flight without adding
fuel. Because there 1is no evidence of subsequent =reamoval Tor

maintenance or: replacement, the Safety B3¢:r4 concludes that the
wrong sensors were installer; when zhe airplaae vas wmanufactuzed,

Since ths accident, Pee Dee Alr gxpress has adopted
additional op<cational procedures to establish a minimum fuel
load for departure and a =niniausa Ffuel level at landing and has
initiated the use of the fuel totalizer on each flight.

As a result of this 1investigation, the National
Transportation Safety Board made the followiag recommendations to
th2 Federal Aviaztion Administration:

Issue zn airworthiness Directive to require owners
and operators of Piper PA-31T and PA-42 model series
airplanes to iaspaetr and verify that the Tfuel
quantity- sensor installation conforms to the
manufacturer-s specifications and to require that a
fuel quantity calibration check be performed using a
capacitance type of calibration test set. <&lass
IL, Priccity Action) (A-85-88)

Require the Piper aircrafr Corporation to redify the
aain Inboard and main outboard .} quantity sensors
in PA-2{T and PA-42 nmodsl series airplanes to
eliminate the possibility .of iastalling the. wrong
sensors. (Class 11, Priority Action) (A-85-89)

PR ]
e
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Require the Piper Aircraft Corporation to amend the
maintenance manuals for the PA-31T and PA-42 model
series airplanes to require use of the capacitance
rype of ralibration test set when cherking the fuel
quantity indiration systems for accuracy and to
delete any other test procedure. (Class ITl, Longer-
Term Action) (A-85-90)

The attacted Brief of Accident contains the Safety
conclusions, findings of probable cause, and related

BY THE NATIONAL TRANSPORTATION SAFETY BOARD

Qciober 21,

{s/ J1M BURNETTT
Chairmsan

/s/  PATRICIA A, GOLDMAN
Vice Chairmean

/s G. H. PATRICK BURSLEY
Member

1985



~14-~
National transporletion Safety foara
Washungtonr D.C, 20594

Brigef of Accident

File Nop. - 2177 PrINFBA ATLANTAGA A/C Red. No., NPIZ3Y Yime {Lcl) - 1609 £D1
~--~Basrc [nformation-~--

Ture Operating Certificate-COMMUTER Arrcraftt Damase Inouries

Mame o7 Carrier -FEE DEE AIR EXPRESS, INC SUBSTANTIAL Fatal Serious Hinor None

Tyre of Oreration ~SCHEDBULED DONESTICsPASSENGER Fire Crewv o 1 i ¢

Flight Conducted Under ~14 CFR 135 NONE Pass 0 -] 4 )

Accidenty OQocurred Burind  ~LANDHNG

__________________________________________________________________ e M D e L e A e R AL A M R vh M ok M e sk L e W LN RR L U bE E B e R W MR W MR W M R U W T e e Me e A we e e e e e re e pe

~=~=fyrerzft Inforaation----

Make/Hodel - FYPER FA~31T3 End Hake/Hodel - PIM FPTHA-11 ELY Installed/Activated ~ YEB/YES
tandind Gear - TRICYCLE-RETYRACTABLE Nuaber Enginss - 2 Gitall Warning Sveies - YES
Max Gross WL -~ #0350 Engine Ture - TURBUFROF
do, of Seats - 11 Rated Pousr - 500 HP
~---Environment/Orerations Infarmation----
Weather Data ltinerary Alrrort Froximaty
W Briefing - F88 Last Derarture Point ON ALRFORY
Hethod ~ TELEPHONE FLORENCE) SC
Completeress =~ WEATHER HOT PERTINEM{ Dgstination Airrort Data
Rasic Weather - YHC SAME A% ACCT/INC HARTSFIELD AIRPORY
Wind (Fir/Seead- 150/0086 KT§ Runwaw ldant - 08
Vistbilitw - 7.0 8N ATC/AhLrsrace Runway Lih/Wad -~ 10000/ 150
Ltowest Sky/Clouds -~ 25000 FT THIMN BKN Ture of Flight FPlan - IFR Runwaey Surface -~ COHCRETE
Lowest Ceiling -~ MNONE Twrg of Clearance ~ 1FR Runwaw SlLatus -~ DBRY
Dbsbructions Lo Vision- NONE Ture Arch/Lndy - ILS-COMPLETE
Preciritation - NONE
Condition of Light - DAYLIGHY
--~~Personnel lnformation----
Pilot~In-Comsand AS. ~ 34 Nedical Certiffcate = VALID MEDICAL-NO WAIVERS/LINIT
Certificatels)/Ratinais) Biennial Flight Review Flisht Tiee (Hours)
AYFPCF Current - YES Tote) - 3309 Last 24 Hrs - 1
SE LAND)ME LAND Nonths Since -~ 4 Hake/Hodel~ 439 Last 30 Vaws- E?
Ayrcrafty Tyse - PA-3113 lnetrument- 99 Last 90 Daws-~ 245

Multi-Ens ~ a%o

Instrument Rating{s) -~ ALIRFLANE
“-=-Narrative-~--~
THE NORMAL FUEL LOAD FOR THE FLT WAS 1500 LRS, BUT WITH A FORCASY TAIL WIND & AN ESTIMATED FLT TINE OF OHLY 1410, THE
CREW ACCEFTED THE LOWER INDCTY (950 LEB) FUEL LOAD., THE FLT WAS UNEVENTFUL UNTIL AN INDCYN OF 250 LBS PER SIDE. THEN THE
FUEL *SEERED TO DISSIFATE FASTER.® WITH AN INDCIN OF 150 LBG ON DMNWND, THE COPLY RCHDD DECLARING AN EHERGENCY. THE
CAFT S REGPONGE WAS TO ASK ATE FOR THE ANTICIFATED LENGTH OF THE DWUNWND LEG. HE WAS TOLD 20 HI. PRIORITY HNDLG wWag
REQUESTED, BUT WAS ONLY AVAILABLE FOR A DECLARED EMERBENCY. THE APCH WAS CONTD WITH NORNAL HNDLG FOR APRX 10 MIN, AT
16081379 VHE CREUW DECLARED AN EMERGENCY: THEN RFRTD THE ACFT WAS OUT OF FUEL. 17 CRASH LANDED OM ROUGH TERRAIN, SHORT
OF KWY B. AN EXAH REVEALEDR FUEL BENSORS HAD BEEN IMPROPERLY INSTALLED (INTERCHANGEDLD BUN THE lHBRD k OUTBRD VYANKS)., THUS
THE GAGES INDETD ABOUT {80 LES HORE THAN THE APRX 743 LES THAT WAS ACTUALLY ABOARD AT TKOF. A SPCL 500 HR INSBPN OF THE S
tNrIRL FUEL 8YS WAS MADE ON 72/8/84 UGING THE -uar- METHOD: BUT ONLY THE CAPACITANCE METHOD CHECKS EACH INDIVIDUAL SENSOR

R R R T O I L T LI T Ui o e ey A UL e D e e e e W A T M R T e e e A e o e R o e 8 R PR Y Y e e e e o e e b e e e b A e e
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Briaf of Accident {(Continued)

File Ne. - 2177 9/24/84% ATLANTAGA A/C Red. No. N9193Y fine (Lcl! - 160% EQNT

Occurrence 1 L08S OF POMER(:DTAL)} - NON-HECHANICAL
Fhase of Oreration AFPFROACH -~ FAF/JUTER MARKER TO THRESHOLD (IFK)

Firndingis)

t. FUEL SYSYEM - INCORKRECY

24 HAINTENANCE s INSTALLATION ~ IWPROPER -

S+ ENGINE YNSTRUMENTS FUEL GUANTITY GAGE - FALBE INDICATION
4. HAINTENMANCE  INSPECTEON OF AIRCRAFY - INABEQUATE -

%, PROCEDURE FNADEQUATE - MHANUFACTURER

& FLULIDFUTL - LOW LEVEL

7 TH-FLIGHT PLANNING/DECISION - INFROPER ~ PILOT It COMMAND
#, KEMEDEAL ACTYION - DELAYED -~ PILOT IN CONMAND

Yo FLUTHFUEL -~ EXHAUSTION

19, FUEL SUPFLY - lNﬁDEGUﬁTE -

Recurrence #2 FORCED LANDGING
Ihase of Oregralion APFROACH -~ FAF/DUTER WMARKER 10O 1HRESHOLD CIFRY

Oceurrence #3 IN FLIOHT COLLISION WITH TERRAIN
Fhase of {reration LANBING ~ FLARE/TOUCHDOWN :

Finding(s}
11, TERRAIN CONDITIOH ~ ROUGH/UNEVEN

A b R A B AL AT R R WA A M AN L R e W R e R TR R M AL L e e b Ae e e R e P e e e W B - - R e L R R R R T e

~=--Probable Lause-~-~

The Nalional Transrortation Safetv Board deiermines that the Frobable Cause{s) of this acclident
ts/arg fandinw(s} 72:.8,9

Factor{s) relatine to this accident is/are tindindis) 1:2:315080 11

CACOF BKFO02.KPI




National
Transportation
Safety Board

Washington, D.C. 20594

I e R b
AIRCRAFT ACCIDENT/INCIDENT SUMMARY

File No. 2961
Aircraft Operator: Air Resorts Airlines
{ARZ) Flight 953
Aircraft Type and: General Dynamics
Registration Convair, CV 440, N44828
Location: Jasper, Alabama
Date: December 16, 1884
Time: 1230 central standard time
Occupants: Total 39, including 2 pilots, 1 mechanic,
2 flight attendants, and 34 passengers
Injuries: 2 serious, 11 minor injuries
Aircraft Damage: Destroyed
Other Damage or Injuries: None
First Occurrence: Engine failure--inflight
Phase of Operation: Cruise
Second Occurrence: On ground collision with object--taxiway
Phase of Operation: Landing roll

About 12401/ on December 16, 1984, Air Resorts Airline Flight 953, operating as a
14 CFR Part 121 charter flight, made an emergency landing at Walker County Airport,
Jasper, Alabama. after experiencing a rapid loss of power in the So. 2 engine. The flight
was transporting the East Tennessee State University basketball team to Oxford,
Mississippi.  Flight 953 had departed Birmingham {(BHM). Alabama, at 1201 and was
cleared by Birmingham departure control to cruise at 6.000 feet mean sea level {m.s.}).
The captain stated that the takeoff and climb to 6,000 feet were normal. Both the pilots
stated that about 1214:35, whieh was shortly after level off, the No. 2 engine Erake Mean
Effective Pressure (BMEP) 2/ gauge indicated a rapid power loss, and the rom on the right
engine "increased out of control” to approximateiv 3,100 rpm. The right throttle was
retarded and the rpm was reduced to 2,100 by using the propeller pitch increase/decrease
toggie switch.

After advising Birmingham departure control of the problem, Flight 953 was
provided with radar vectors to Birmingham and was cleared to descend to 3,500 feet. The
crew then attempted to feather the right propeller, but it would not go into the feather
position. The crew stated that although the left engine was set at climb power they could
not maintain altitude because of the drag caused by the windmilling right propeller.

At 1220:37, Flight 953 advised Birmingham Center that they could not feather the
right propeller and requested radar vectors to the nearest airport. At 1220:44,
Birmingham Center stated that Walker County Airport was 8 miles from their position and
to turn right to a heading of 310 degrees. Flight 953 then declared an emergency and
prepared for an emergency landing at Walker County .Airport.

1/ All times contained herein are central standard time (ec.s.t.), based on the 24-hour
clock.

2/ That part of the indicated mean effective pressure that produces the brake horsepower
delivered at the propeller shaft of an aireraft engine.



Shortly thereafter, while turning to the downwind leg for runway 09, the right
engine fire indicator activated and the first officer confirmed that the right engine was

on fire. The captain advised the first officer to use the emergency fire procedures, and
the first officer discharged both fire bottles into the right engine. According to the first

officer, the fire was extinguished, and he then attempted again to feather the right
propeller: this time, he reported that the propeller did feather. According to the captain,
full power then was applied to the left engine, including the use of water injection. The
captain said that he was not able to land on runway 09 because the airplane was too close
to the airport so he made the decision to land on runway 27.

When th airplane was on the downwind leg of runway 27 and passing abeam the
approach end of the runway, the water-injection was depleted and the left engine started
to "backfire very herd! The first officer reduced the power of the left engine. The
captain then told the first officer to ask Birmingham Air Traffic Control Center to "ecall
the airport and tell them to have any equipment available for us."

Birmingham Approach called walker County Airport at 1228:14 and informed the
airporr manager that Flight $53 was making an emergency landing and that the pilot had
requested emergency equipment to standby. Emergency equipment was not available at
the airport, but the manager immediately celled the Jasper Fire Department, which is
located about 6 mites from the airport.

The airpiane touched down on runway 27 slightly left of the centerline and about
1.200 feet from the approach threshold. As soon as the right main gear touched down,
both tires blew out. Directional control could not be maintained as the aircraft rolleg off
the right side of the runway into the dirt. The aircraft continued to roll until it crossed
the taxiway which was perpendicular to the runway. The right main landing gear
separated from the airframe. The aircraft continued to slide, finally coming to rest on a
heading of 0606 degrees approximately 3,000 fee. from the point of touchdown on runway
27. The flight attendant and ground witnesses testified that they saw fire on the right
engine throughout the approach. Of the 35 occupants, 2 persons received serious injuries
and 11 persons received minor injuries. A postcrash fire destroyed the girplane.

The accident occurred during daylight at 033“54.1" north latitude and 087°18.8" west
longitude. Weather at time of the accident was clear with no restrictions to visibility.

Tne flightcrew was properly certificeted in accordasnce with existing regrlations.
There was no evidence that any physiological or psychological factors affected their
performance.

The airplane was properly certificeted, equipped, and ma:ntained in accordance with
existing reguiations and procedures approved by the company and the Federal .Aviation
Administration {FAA). The airplane weight and balance were within the specified limits
at takeoff. Although the flight mechanic made minor repairs to stop oil lexks on the right

engine while the airplane was on the ground at Birmingham, there was no evidence to
establish a link between a loss of oil and the faiiure of the right engine.

According to the flighterew, when Flight 983 departed Birminghxm. there were no
known maintenance discrepancies on the ajrplane. The last maintenance inspection was

completed on the aircrxft on October 20, 1984, wnen the airplane had 27,523.5 totsal hours
of operation. At the time of the accident, the left engine had 1,556.4 hours of operation
since overhaul, and the right engine had 858.7 hours since overhaul. The right engine was
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installed on September 24. 1981, with 840.3 hours since major overhaul and having been
extensively repaired just before it was returned to service on N44828. At the time, the
right engine was installed, the airframe had 27,506 hours.

The right main landing gear was located atout 120 feet east of the wreckage and out
of the area of the postcrash fire. Both tires were blown out, and the casings showed
evidence of having been exposed to heat. Examination revealed that both tire tracks on
the runway, which corresponded to the right main landing gear were irregular at the first

poi?t of contact with the runway. The tracks continued to the right and off the paved
surface.

Examination of the right engine indicated that either the link rod or the piston in
the No. 8 cylinder had failed. The link rod subsequently pounded its way through the
right side of the No. 6 cylinder, the crankcase web section, and the lef. side of the No. 8
cviinder which initiated a chain reaction within the engine that destroyed the front row of
cylinders.  Continued rotation of the engine after the failure further damaged the
remaining link rods to the point were a total loss of engine power and subsequent engine
seizure occurred. Due to the mutilated condition of the link rods, an analysis of the
fractured surfaces could not be made. Consequently, the precise cause of the initial
failure within the engine could not be determined.

Shortly after the start of the investigation, Air Resorts voluntarily suspended its
flight operations pending @ records and manuals review by the FAA.

During the course of the Board's investigation, sworn testimony from the flight
crew. the chief pilot and the vice president of operations indicated that immediate
corrective actions should be taken in certain areas of company operations. The areas that
required attention related to the dispatch of flights away from the home station. mailing
of flight dispateh papers back to the home station. passenger briefing and alerting
procedures, and the computation of weight and balance data when the passenger losd
consists of athletic squads. In addition, the FAA reviewed flightcrew training records,
airplane maintenance records. and compeny manuals and gave flight checks to the
crewmembers involved in the accident. As a result of the company's initiative in taking
corrective actions in the areas noted, end the immediate review of the company's
cperation undertaken by the FAA, the Safetv Board did not propose any safety
recommendations. Air Resorts Airlines resumed service oOn January 2, 1885.
Nevertheless, the existence of these deficiencies prior to the accident could be indicative
of Inadequate FAA routine surveillance, which probably should have detected and
corrected them. The issues regarding FAA surveillance will be addressed in a safety study
presentlv being conducted by the Safety Eoard.

The Safety Board's investigation concluded that the failure of the No. 6 eylinder in
the right engine resulted in a complete loss of power with g subsequent windmilling
propeller and engine fire.

The attached brief of aviation eccidents contained the Safety Board's finding of
probable cause relating to the accident.

BY THE NATIONAL TRANSPORTATION SAFETY BOARD

/s/  JIM BURNETT
Chairman

/s/ PATRICIA A. GOLDMAN
Vice Chairman

/s/ G. H. PATRICK BURSLEY

October 25. 1985 Viember




Natiornal Transrortation Safety Board
Washinglons [t.L, 20594

Beieof oi fdcctident

File No. - 29641 12/14/84 JASPERs AL fi/C Red, No, N44p2g Time {Leld ~ 1230 C9

....... Rasic Information—---
Iure Oreratind Certificate<AIR CARRIER = SUFPLFMENTAL Aircraft hamade Trduries
Namg of Carrier ~FLIGHT TRAILS RESTROYEL Fatal gerious Hinor None
Vurp of Oreration ~NON SCHEBR, DNOMESTICFABSERGER Fire Crew 0 1 0 4
Fiigaht Conducted Under -14 CFN 121 I[N FLIGHT Fags 6 1 0 3%

Acveardent Occurred furing. ~LANDING

Alrcraft Information -~

Make/Model - CONVAIR 440 Erg Mabe/Model ~ P ¢ W R-2800-CHIS ELT Instelled/Activated = YES-UNK/NR
Landind Gear ~ TRICYCLE-REVTRACTABLE Number Endines - 2 Stall Worning Suetem - YER
Hax Oross Wt~ 48000 “Engyne Trre = RECIFKOCATING-CARBURETOR
Ho.s of Seals = A8 Rated Fouer = 2500 HF
me—Enviconment/0rerations Informatign-—-—~
Weather Data Itinerary Alrrart Fronimiiy
Wi Briefing = F88 Last Berarture Foint ON ALRFPORT
Hethod = TELEFHONE RIRMINGHAN, AL
Comnrleteness = FULL flestination pirrort Data
kasie Uealher - VHC OXFORTIHE WALKER COUNTY
Wind Dir/Sreed~ UNK/NK Runvay [dent - 27
Visibilite - 15.0 ] ATE/Airsrace Ruynway Lih/did = 4800/ 100
Lowest Skuw/Clouyds ~ A500 F1 THIN gvC Trre aof Flilht Plan ~ IfR Ruriway Burface ~ BACA”AH
Lowest Ceiling - NONE Trre af Clearance " IFH Runwau Status = DRY
Obstructions to Yision- HAZE Ture Arch/indd = TRAFFIC PATTERN
Freciritation - NONE FORCED LANDING
Condition of Light = DAYLIGHMT
~---Personnel Infarmation--~-
Filot-In-Command Ade - 31 Hedical Certificate — VALID MEDICAL-NO WAIVEKS/LIKIT
Certificate{s)/Rating(s) Biennial Flidht Review Flight Time (Houyrs)
ATFICF] Current " UNKINR Total - 3500 last 24 Hrs ~ 1
SE LANDJIHE LANB Morths Since - UNK/NR Make/Modael~ UNKINR Last 30 Daws-~ 21
Alrorafl Ture - URKR/NER Instrument- UNK/NK last 70 Days- 105
Multi~End - UNK/NR Rotorcraft - UNK/NK

Instrument Rating{s) - ﬂIRPLﬁNE

...... Narrative~~--
SHURTLY AFYER CLIMBING § LEVELING (T 6000 ¥1, THE R ENG BHEP OABE INDICATED A KAFID POWER LOSS X THE R END RfM
FINCREASED OUT OF CONTROL' TO ANGHT 3100 RPM, -THE AIRCREW RETARDED THE R THROTTLE t REDUCED THE R ENG TO 2100 PRM BY
USING THE FROP INCREASE/DECREASE TOGOLE SW.. THC AIRCREW WERE UHABLE 0 FFATHER THE R FROF OR MAINTAIN ALY, 80 THEY
BEIVERTER TO THE NEARKEST ARFT (WALKER COUMTY), WHILE TURNING DOWNWIND FOR KWY 9¢ THE K ENO FIRE INUICATOR ACTIVATED %
FHE COFLE CONFIRMED A FIKE, BOTH FIRE BUTTLED WERE DISCHARGEDL % THE R PROP STOFFED KQTAYING, INJECTION WATER FOR THE

L ENO WAS EXHAUSTER 3 THE {. ENG REGON BACKFIRING, THE CAFTAIN FHEN MANEUVERED % 1 ANDED ON RWY 27, AFTER TOUCHDQRWM, THE
BOHAIN TIRES FASLEN, THP AGF T VIEBEU OFF CTHE K SIDE- OoF THE. RHY t AIT ACDITEH T IHE GEAR COLLAFSEDR, AN EXAM REVEALES THE
$6 CTL LINN RO 3708 PLISTON IN THE K ENG fIAD FAILENY RF“MLI}NQ In FURTHER DAMAGE TO fHE ENG 3 #4 CYL. EUBSFHUENTLY-
FIRE & HEAT CaDSED, 1L ROENG 10- sFIfr 4 OLED DAMGED THE K MAIN FIRES WHICH FAILED AT TOUCHDOWN,
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Brief of Accident (Cantirued)

File No. ~ 294% 123/14/784 JABPER:M. h/C Red. No. NAAG2R Time (Leld - 1230 CS
Oecurrence 41 L0888 OF POYER t

Fhvase of Dreration CRUTISE

Finding{g)
1+ EMGINE ABSEMBLY CONNECTING ROD ~ FAILUREsTOTAL
2, ENGINE ASSEMBLY,FISTON - FAILURE.TOTAL
Si ENGINE ASSEMBLY ~ FAILURE»TOTAL
4, FROPELLER FEATHERING - NOT POSSIBLE -

fceurrence #2 FIRE
Fhase of Oreration CRUISE

Findind(s)
Ty ENGINE ASSENPLY ~ FIRE
b, FIRE EXTINGUISHING EQUIPHENT - SELECTED -
7¢ LANDING BEARsTIRE ~ OVERTEMPERATURE

A Pk ol ol s b S T A R A 4k B o P o e e o M At 4 e e B o AR B P R 0 I 7 i e e 1 0 o fod oy T e i A L 8 A o Y

Occurrence 83 FORCED LANDING
Phase of Oreratjion LANDING -

Findindls)
B, FLUIDeADI FLUID - FXHAUBTlﬂN

A R O S e AR B b g e O e e R A n e e e I R0 o A A R R R ey o el L YA P WY T e b Y A A T A e A e e o n ey e e et AR T e e o ot A S T R B Y R e L e e et i A L et e e Y b o

Doceurrence §4 LOGE OF CONTROL -~ DN OROUND
Fhase of Dreration LANDING - ROLL

Finding(s)}
P, LANDING GEAR:TIRE ~ FAILURE(TOYTAL
104 DIRELTIONAL CONTRM. - NOY POSSIBLE -
11+ OROUND LOOP/BNERVE ~ UNCONTROLLED -

- o A o b vy b g e B A T B b Y Y W YA N e e b e o HE S A e e e e T e T R R P W ey e R g R s g o e A 1 o kB i R T e T Y A T W A 3 e e e el

Occurrence 45 ON OROUND CQLLISIGN WITH TERRAIN
Phase of Gﬁerotion LﬁKDING = ROLL

Findins(s) . .
T, TERRAIN COMDITION - DITEH - o o o I
13, LANDING GEAR - DVERLOAD . 7" - v T . oo . ~ *
~w*m»pﬂ~"nAﬁ%wb«"'#ﬁ*ﬂhdﬂwkﬂ-wwﬂuﬂu

g s ro&ab]e C;usl‘*»*' '
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Safety Board
Washington, D.C. 20594

AIRCRAFT ACCIDENT/INCIDENT SUMMARY
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File No.: 26186
Aircraft Owner: Gee Bee Aero, Inec.
Aircraft Tvpe and Registration: Gates Learjet, Model 24, N44GA
Loecation: Catalina Airport
Avalon, Catifornia
Date and Time: January 30, 1984
2330 Pacific standard time
Occupants: 6
Injuries: All Fatal
Aircraft Damage: Vestroyed
Other Damage or Injury: None
Tvpe of Occurrence: Overrun
Phase of Operation: Landing Rell

About 1330 on January 30, 1984. a Gates Learjet, Model 24. N44GA, operated by
Aviation Business Flights of San Jose California. overran the end ot runwayv 22 during an
attempted landing at the Catalina Airport. Santa Catalina Island, Avalon, California. The
airplane departed the end of the runway onto a nonpaved surface and traveled ofi e 90~
foot-high bluff before impacting upright on downsloping terrain. The airplane was
destroyed by severe impact forces and a postcrash fire. The four passengers ang the two
flightcrew members on board were fatally injured.

The flight originated in Santa Rosa, California, at 1226 for a sales demonstration of
the airplane to potential buyers. The original en route stop was Venterey, California, but
during the course of the flight, the stop was changed to the Catalina Airport “ecause one
of the buyers requested to stop at Cataiina.

Visual meteorological conditions prevailed at the Catalina Airport, and the
{Unicom 1/ operator provided the flight with the following. information when the crew
requested landing advisories: wind--100 degrees at 4 knots, temperature--72 degrees.
and altimeter--29.97 inHg.

The airplane's downwind and base legs of the approach appeared normal. The
airplane was slightly high on final approach, but the pilot corrected the angle of descent
and the airplane touched down 527 feet beyond the runway threshold. witnesses said chat
they heard an increase in engine sound just before the first taxiway which they associated
with the use of thrust reversers. One witness said that the thrust reversers deployed
about 1,000 feet beyond the point of initial touchdown. The thrust reverser sound ceased
or diminished for a few seconds in the area of the second taxiway turnoff, about
2,000 feet from the threshold. Thereafter, the sound increased as the airplane overran
the end of the runway, producing a large cloud oF dust and dirt. It trsveled off the bluff
in a slight nose high. wings level attitude before dropping 80 feet verticallv and striking
the ground.

I/ 4 nongovernment communication facility which nay provide airport information at
certain airports.
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Catalina Airport is a private airport, open to public use, and is owned and operated
by the Santa Catalina Isiand Conservsncy. The airport has no scheduled airline service
and, thus, is not subject to any State or Federal regulation regarding crash/fire/rescue
(CFR) capability. The County of Los Angeies Fire Department on Santa Catalina island is
responsible for the CFR response at the airport. The City of Avalon Fire Department, by
mutual agreement, assists the county fire department whenever necessary. Both fire
departments are co-located in the city of Avalon, 10 miles from the airport.

The Unicom operator called the fire department immediately after the crash. Four
airport personnel arrived on scene within 3 minutes of the accident with a small truck
equipped with an "Aasul™ firefighting unit, two firefighter proximity suits, and 700 pounds
of dry chemicals. However, because thev were not trained in CFR procedures, they did
not attempt to extinguish the fire for fear the airplane would explode. They stated that
there was a period of time that the forward cabin was free of fire. Several units from the
Avelon fire station arrived on scene about 20 minutes later and were told by airport
personnel that there were no survivors. The fire war contained about 10 minutes later and
completely extinguished about 20 minutes later.

The investigation disclosed that impact forces were survivable.  Postmortem
examination of all occupants showed that the cause of death was smoke inhalation and
thermal burns.

The severe pcsterash fire consumed most of the airplane from the cockpit to the
tailcone. However, remaining components of the flight control system and surfaces
showed no evidence of pre-impact failure or malfunction. The wing flaps were fully
extended, and the wing spoilers were in the retracted and locked position at the time of
the accident. The right main landing gear tires and the nose gear tire were consumed in
the fire. The main landing gear wheel brake assemblies and the left main landing gcar
tires were in serviceable condition. There was no evidecce of flat spots or scrub marks on
either of the left tires.

There was no evidence of pre-impact failure or malfunction of the two General
Electric CJd616-4 engines. The engine driven hydraulic pumps showed no evidence of
irregulgrity. it was determined that the thrust reversers were deployed &t the time of the
accident.

The locking pins for both the upper and lower halves of the main cabin split door
were found retracted. There was no evidence to indicate that passengers attempted to
open the emergency window exit on the right side of the cabin.

The four main wheel brake assemblies were overhauled, and two new tires were
installed on the right main landing gear at the last maintenance inspection on August 8,
1983. The emergency brake system air bottle was replaced at the same time.
Reportedly, no unscheduled maintenance had been performed on the engine reverser
system or on the airframe hydraulic system since the inspection. The total time on the
airplane at the time of the accident was 3,306 hours.

The Catalire Airport is located on a bluff at an elevation of 1,602 feet above mean
sea level. A winding road up the mountainside leads to the airport. Runwav 04’22, the
only runway, is 3,246 feet iong and :00 feet wide with 120-foot dispiaced thresholds at
either end. There is a two—box visual approach slope indicator (VASI for runway 22. This
landing aid provides a 3-degree angle of descent to the runway with a crossing height of
31 feet over the threshold. The touchdown area between the VASI boxes is from 200 to
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700 feet from the displaced threshold. The runway is not level. The Airport/Faeility
Directory states that, "Rwy 22 first 2,090 slopes up; remainder level. Pilots cannot see
aircraft on opposite ends of runway due to gradient.”

wheel brake marks were found on the last 150 feet of the runwav. A sample ofthe
displaced threshold paving for runway 4, which contained the tire mark left by the
airplane when it roiled off the end, was examined. The sample appeared to be rich in
asphalt and did not eontain much coarse aggregate material. Federal Highway
Administration researchers repcrted that the sample was indicative of a cold emulsion
type of mixture. Although, a skid resistance test of the sample was inconclusive,
researchers believed that the tire mark, as well as photographic evidence, indicated some
wheei braking. There was no evidence of asphalt deformation to indicate that the tire
marks were caused by the tire rolling over a warm asphalt surface. The researchers
reported that the skid resistance of the displaced threshold area probably was much lower
than that of the runway surface.

At 11,500 Ibs., the airplane was within its weight limits and its center of gravity
iimits at the time of the accident. Based on the temperature and wind at the time of the
accident, the airport elevation, and the runway gradient, the Learjet flight manual {AF#¥)
of the accident flight required a landing distance 2/ of 3,100 feet at a landing weight of
11.,00 lbs. This landing distance is predicated on the use of full wing flaps. wing spoilers,
and anti-skid braking. The AFM landing performance does not include the landing
distance reduction achieved when using thrust reversers, which would be 26 percent
provided that maximum wheel braking is used. and would result in a landing distance of
about 2,300 feet. The computed reference airspeed (Vref) was 118 KIAS. Eased on a
takeoff weight of 11,500 Ibs. and the prevailing environmental conditions on January 30,
calculations showe? that a takeoff distance 3/ of 3,740 feet would have been required to
meet thr requirements of the AF™. (For the Lesrjet, this distance is based on the greater
of the accelerate-stop disrance or the accelerate-go distance.)

The flightcrew was certificated and qualified to make the flight in accordance with
Federa! regulations. Both the pilot and copilot held Airline Transport Pilot certificates
and type ratings in ihe Learjet. The piiot had over 8,000 hours of total flight time and
about 1.100 hours in the Learjet. The copilot had 4,410 hours of total flight time and
about 1,300 hours in the Learjet. The pilot completed a Learjet recurrent training course
with Flight Safety International on August 25. 1983, and the copilot completed a similar
course at Flight Safetv International on February 4, 1982.

The flightcrew held first class medica: certificates with no limitations. There was

no evidence of any pre-existing pspchclogical or physiological conditions that might have
affected the:r periormance.

N44GA was tvpe certificated under 14 CFR Part 25, "Airworthiness Standards:
Transport Category Airplanes.” Section 25.735(b) requires in effect that to be
certificated it must be possible to bring the airplane to a stop in the event of a single

2/ The horizontal distance necessary to la-i and come to a complete stop from a point
50 feet above the runway.

3/ The greater of the horizontal distance along the takeoff path from the start of the
takeoff to the point at which the airplane is 35 feet above the takeoff surface,
considering an engine faiiure at V.. or 115 percent of the horizontal distance along the
takeoff path, with all engines ope}ating, from the start of the takeoff to t?e point at
which the airplane is 35 feet above the takeoff surface.
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failure in the brake system and under the landing performance conditions specified in Part
25125 with a mean deceleration during the landing roll of at lesst 50 percent of that
obtained during normal landing performance. Accordingly, the Learjet AFM requires that
the actual landing distancz shown i~ the performance section be increased by 60 percent
when it becomes necessary to use the emergency braking system; thus, N44GA would have
required a landing distance of 4,960 feet if use of the emergencv braking system had
become necessary.

The sccident flight was being operated under the provisions of 14 CFR Part 91
which does not require flightcrews to add runway distance (factored landing distance: to

the computed runway length specified in the landing performance charts of the approved
AFV for the Learjet.

During the investigation, it was learned that the pilot had landed at the Catalina
Airport in a Beech Baron in 1981. Reportedly, he had demonstrated his ability to make a
short field landing in the Learjet with a former copilot.

The investigation showed that the Learjet could have been stopped before it reached
the end of the runway. However, because the Learjet's stanece is relatively low to the
ground, it would have been difficult for the flightcrew to have seen the end of the
runway, particularly in view of the substantial difference in elevation between the ends of
the runway. The varying engine sounds reported bv the witnesses suggest that the pilot
may have decided to initiate a go-around and then at the iast minute decided to stop on
the remaining available runway. However. the evidence of the pilot's indecisiveness is
inconclusive since there was insuftficient physical evidence to rule out the possibility of a
mechanicai failure or malfunction. Consequently, the Safetv Board was not able to
determine why the flightcrew could not stop the airplane on the runwav.

Although Federal regulations under which the flight was operating did not
specifically prohibit the flightcrew from landing at Cataline, the Safety Eoard believes
that the flightcrew used poor judgment in attempting to land because the runway length
did not provide any room for error and there was an Inadequate margin of Safety.
Furthermore, while the airplane had the performance cepebility to make a takeoff from
Cateiing, the AFM requirements were more restrictive for the takeoff condition than for
the landing condition sc that 3.710 feet of runway was required. Therefore, the pilots
should not have attempted a landing. In view of the fact that Cataiina was not the
flightcrew's intended en route stop, the desire to seli the airplane may have oeen a factor
in their decision to land.

Flightcrews must insure that an adequate margin of safety is available in general
aviation operations. Accordingly, operators and flightcrews of transport category
airplanes in general aviation operations must be aware of the fact that the aircraft
certification regulations. 14 CFR Part 25, provide a higher margin of safety than the
general operating and flight rules, 14 CFR Part 91. Manufacturer- -ieet the brake failure
criteria established by the certificetion regulations by installing =1 emergency pneumatic
braking system with which to meet the minimum deceleration criteria. Thus, if u single
failure of the normal braking system cecurs and the pilot has to resort to emergency
braking. the runway length needed to stop the cirplane would Increase substantially and
could exceed the 14 CFR Part 91 computed runway length and possibly the actual runway
length. The Learjet AFVW states that the landing distance required to stop will be
increased 60 percent in the event of a single braking system failure or malfunction.
N14G A, therefore, would have needed 4,960 feet of runway to Stop the airplane if such a

failure had xcurred.




Had N44GA been operating under the provisions cf 14 CFR Part 121 or 135, a
minimum landing runway length would have been required which wcuid have permitted the
airplane to land and stop within 86 percent of the effective runway length. Thus, a
runway length of 5,167 feet would have been required. A safe landing could have been
made on a 5.167-foot runway using the emergency brake system.

The Safety Board recognizes that many professional and Prudent 14 CFR Part 91
operators previously have adopted a practice of using landing runway lengths consistent
with the margins prcvided oy Parts 121 and 135. However, Informal discussions with
several operators of airplanes who operate under Part 91 indicate that, in some instances,
there is misunderstanding and uncertainty about the benefits to be derived from the use of
factored versus actual landing distance data. Furthermore, we believe that some
operators and flightcrews do not adhere t~ this practice or are unaware of, or fei! to
consider, the added stopping distance required in the event of a primary brake failure.
The Safety Board believes the Federal Aviation Administration should encourage
operators and flightcrews to adhere to landing runway length requirements consistent with
either the emergency brake requirements of 14 CFR Part 25 or the factored landing
runway length requirements contained in 14 CFR Parts 121 and 135.

The road leading to the airport from the city of Avalon is steep, narrow, ard
wincing. and does not lend itself to high vehicle speeds. Consequently, the 20-minute
travel time of the units to reach the accident scene from Avalon probably wss the
minimum that could have been expected. Based on aircraft accident survival data, a
20-minute response time is unacceptable because occupants who cannot escape Or be
removed from a burning airplane in 2 minutes ¢r less time are not likely to survive.

As of February 1981. there had been a total of 56.566 aircraft operations & the
Ca: :lina Airport during the previous 12 months, ineluding 3,768 nonscheduled and 52,798
general aviation operations involving a total of 57.881 passengers. In the last 16 years,
the Cataiina Airport has had 24 other accidents which fortunately did not result in any
fatalities. However, given the number of aircraft operations each year end the number of
passengers involved, the potential exists for an accident such as the one involving N44GA
to occur again. possibly with the same tragic results, since the safety areas at both ends
of the runweyv are very short and the terrain drops off precipitously at both ends. This
airport has a very unforgivirng environment in the event of an undershoot or overrun type
of accident.

The Safety Board believes that there are several ways in which the CFR capability
at the airport could be improved:

(1) A fully trained Los Angeles County CFR unit or an Avalon City Fire

Department unit Could be stationed at the airport during its operating
hours; 4/ or

{(2)  Airport personnel could be trained in CFR techniques by the Los Angeles
County and Avalon City Fire Departmects under the guidelines provided
by the Federal Aviation Administration's (FAA) Advisorv Circular

139.49, "Programs for Training of Fire Fighting and Rescue Personnel'?:
or

4/ The operating hours of the airport are 0800-1300 from June to September and
0800-1700 from October to May.



One or more trained CFR personnel from the Los Angeles County anc
Avalon City Fire Departments could be stationed at the girport during
operating hours to direct airport personnel who have sgme training in
CFR procedures in responding to an accident.

As e result Of its investigation Of this accident. the Nationa! Transportation Safety

2oard recommended that:

--the Federal Aviation Administration:

Issue an operations bulletin directing general aviation inspectors end
accident prevention speeialists t0 urge operators of transport category
airplanes in genera! aviation operations t¢c use mnimum landing runway
lengths which provide the safety margin reguired by 14 CFR Pari 133 or,
et the least. a satety margin consistent with the performance SF the
emergency brake system of the airplane. The operations bulletin should
highlight the use of the emergency brake svstem or :iternate emergency
procedures (i.e., aborted landings) not only for preplanned failed brake
landings, but for use in the event the brakes fail after touchdown.
Copies of the operations bulletin should be provided to the XNational
Business Aireraft  Association for dissemmnation tO its members.
(Class I, Priority Action) (A-85-115)

--the County of Lo0s Angeles Fire bepartment, the Santa <ataling isiand

Conservancyv. and the City of Avalon Fire Department:

Improve the current crash, fire/rescue (CFR) canability a@ the - atabina
Airport by: (1) stationing a fuily trained CFR unit et the airport during
its operating hours: or {2} traming aircort personnel in CFR techniques
under the guidelines provided by Federal Aviation *g&ministration
Advisory Circular 139-49: or (3) stationing one or more irained CFR
personnel at the airport during operating hours to direct a:irport
personnel who have some training in CFR procedures. (Classil. Prior:tv
Action) {A-85-115)

The attached aviation accident brie* contains the Safetv Board's tindings o: srobable

cause of the accidert.

BY THE NATIONAL TRANSPORTATION SAFETY BOARD

fs/ JINM BURNETT
Chairman

is: PATRICIA A GOLDMAN
Vice Chairman

is/ G. H PATRICK BURSLEY
Membher

October 30, 1985
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National
Transportation
Safety Board

Washinaton. D.C. 20524

AIRCRAFT ACCIDENT/INCIDENT SUMMARY

File No. 1392

Aircraft Operator Bernard A. Lafferty

aircraft Type & Registration: Beech V358, N9353Q

Location: Charlottesville, Virginia

Dace & Time: February 17, 1984, 102} e.s.t.

Persons on Board: 1,
injuries: + Fatal
Aircraft Damage: Destroyed
Other Damage or Injury: Yone
Type of Occurrence: In-flight Breakup
Phase of Operation: Approach
n,February 17, 1984, 2bout 1021 eastern standard time

(e.s.t.), a Beech V35, X9353Q, broke apart ia flight and
crashed duaring an Instrunent Landing System {ILS} approach 1in

instrument meteorological conditions to runway 3 at
Charlottesville, Virginia. The pijlot and the three passengers
were fatally injured, and the azirplane was destroyed. The 036

surface weather observation for Charlottesville was estimated 500
ferxt overcast, visibility 5 miles in fog, and wind 170 degrees at
7 knots 'with no reports of thunderstorms or turbulence.

The flight originated at Rrainard Field 1ia Hartford,
Connecticut, on Februnary 7. The pilot, his wife, and two
children were on a pleasure trip to Florida, with a planned stop
at Charlottesville on business. The time of departure was not
established, but at 08065, after departure under Visual TFTlight
Rule; (VFR}, the pilot radioed the Teterboro, Sew Jersey, Flight
Service Statien {(FSS) for weather informatisa, and at 0814:10

filed an Instrument Flight Rules (IFR) flight plan to
Charlotresville, to be activated near Sparta, Sew Jersey. He
i/ All times herein are eastern standard time, based on the

24-hour clock.
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reported 3 hours 15 minutes fuel n Ysard, an estimated time en
route of 2 hours, 150 knots cru se speed, and requested 4,000
feet as a cruising altitude. Later, during communications With
the New York AIir Route Traffic Control Center (ARTCC) about the
flight plan, he was requested to climb and maintain 8,000 feet
and responded, ...we got a passenger with an ear problem;™ the
flight was then cleared to maintain 6,000 feet.

During the remainder of the flight the pilot was 1in
contact with Harrisburg Approach Controi, Baltimore and Pulles
Air Traffic Control {ATC) Towers, Washington Air Route Traffic
Control Center (ARTCC), ans the Charlottesville ATC iower. ©XNo
problems were reported. At 0931:32, the pilot requested "lower"
to 4,700 feet and 'was advised that descent to 4,000 feet was not
possible because of the miaimum vectoring altitude and that 5,000

feet probably would put him 1in the <clouds. About 5 winutes
later, the pilot radioed "...may we g0 down, to five now, Ilooks
iike the clouds are down guite a bit." Descw & to 5,000 feet was

approved. At 1013:12, descent to 4,000 fee was approved, and
between 1013:18 and 1017:23 the flight was vectored to intercept
:he localizer, cleared for a straight-in ILS approach to runway
3, and instructed to contact Charlottesville Tcwer. Most of the
en route flight was conducted in visual meteorological conditions
on top of the overcast, estimated to be 4,500 to 5,000 m.s.1l.

The pilot contacted the Charlottesville Tower, was given
current weather, and was requested to "report Azalea ?ark [Azalea
?ark noandirectional beacon (XDB), the initial approach fix (IAF)]
and :he outer marker." At 1019:45, the pilot reported inbound at
the IAF. This was the last radio communication from the pilot
Abouvr : minute later, at 1920:43, radar contact was lost.

Based on analysis of the recorded radar data of the
flight, airspeed on :he entire approach was erratic, fluctuating
batween a high of 165 knots indicated airspeed ({(XIAS) within 3
nautical miltes of the NDB to a Low of 54 KIAS at the last radar

Mit." Because radar plots were taken at 12-second intervals, no
positive statements can be made concerning the airplane's
performance between the plots. According to the data, the

aircraft turned northeast to parallel the localizer course, and
between 10:16:33 and 1019:31, the calculated ground speed averaged
163 xnots. During this time, the airplane descended from 3,800
feet mean sea level (m.s.1.) to 3,000 feet mes.l, near the IAF,
and in the next ! minute 12 seconds, from 1019:31 to i020:43, the
encoding altimeter readout reflected a descent From 3,000 feet ro
2,300 feet m.s.l.

The radar data showed that the flight initially
intercepted and crossed the inbound course at about 1017:20 and
proceeded ieft of the course- A large charge in heading, fromn

about 353 degrees to 065 degrees, was made to return tO course,
and the aircraft again passed through the localizer and remained
right of the course until 1019:31 when nearly abeam the XNDB.
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Beginning at :019:31, and up to 1020:43 when radar
contact was lost, several large heading changes were made. From
the position right of the localizer course, the radar indicated a
change from about 017 degrees to about 325 degrees, back to the
localizer course. With a heading intercept of this magnitude,
the aircraft would rapidly pass through the localizer from right
to left, and the abrupt full scale deflection of the localizer
course indicator cay not have been noticed. Juxtaposition of the
radar plot with tie pilot’s last radio transmission act 1019:45
when he reported inboucd at the IAF reveals no indication that
the pilot was not in control of the aircraft at that time; he
expressed no concern about the approach. The aircraft passed
through the locslizer, and data froz the last two radar hits
suggest that the pilot was turning right to correct back to the
inbound course. The last radar return at 1020:43 indicated that
N9353Q was at an altitude of 2,300 feet altitude at a calculated
54 KIAS. At 10624:42, Washington ARTCC telephoned the
Charlottesville Tower controller and asked if N9353Q was in
sight, commenting, "...we saw him make a funny turn....” The
Charlottesville controller attempted to contact N8353Q by .zdio,
but there was no response.

The wreckage was located about 1.5 nautical miles
northwest of the IAF¥ (Azalea Park Nondirectional Beacon). The
wreckage was confined within a 60-foot radius in the median of
Interstate Eighway 64 about 1 mile west of U¥.S. Highway 29,
except for the right wing which was 360 feet northeast of the
main wreckage. There was no fire.

The engine and propeller, the ianstruwment panel. all
seats, both wings, and the right stabilizer were detached from
the fuselage, which was in the center of the wreckage pattern.
The fuselage was collapsed laterally, but there was continuity of
the flight and power control cables to the areas of separation of
other components. The landing gear were found up and locked.

Each wing remained in one piece, and each had about 19
inches of the front spar carry-thrcugh structure still attached.
The spar upper cap members on each wing carry—-through were
deformed downward, typical of compression buckling separation,
and the lower spar cap members were bent uoward at the fracture
area, consistent with excessive upward loading.

The left stabilizer remained attached to the fuselage.
The outboard portion of the stabilizer vas folded downward along
a crease vhich originated at the leadiag edge of the inboard end
and went aft to the trailing edge, as if the leading edge had
rotated down. The right stabilizer, found adjacent to and
partially underneath the left wing, was separated from the
airplane tail structure at the front and rear spar attachment
locations. The front spar was bent forward and upward at the
fracture area, as if the leading edge had rotated up.
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The elevator trin tab actuator 3iackscrew position found
in the wreckage equated to full nose-down trim; the right flap
actuator position equated to about 20 degrees, and the left flap
actuator was not extended. Eowever, because of the breakup and
impact forces, no conclusions can be reacher! based on the flight
control positigns.

Metallurgical examination of the wing carry-through
structure showed features typical of overstress separations, and
n evidence of fatigue or preexisting cracking was found. The
vacuugm pump drive, which powers the flight Instruments, vas found
fractured from overload forces.

The piiot®s flight iogbook was not found, bur Fhh records
shoved that he was issued a private pilot certificate, airplane
single engine land rating, on July 12, 1973, at which tine he was
reguired to take a Special Medical Flight Test because he had
visi-on in o=n*y one eye. An instrument Tarting was ISsued on
December 17, 1874, and a commercia!l pilot <certificate on
September 27, 1979, a which time he again was given a Special
Medical Flight Test and issued a Statemest of Dewmonstrated
Ability waiwer for Yoo vwsefael wision, “Left eye.™

Tre pilot held a current, valid, Second Class Medical
Certificete, 1issued June 9, 1983. On his application for the
certificate, he listed 1,640 total flight hours, vith 61 hours in
the previous 6 months. His commercial certificate application in
1979 shoved i72.9 hours instrusent flight time, 3ut his current
total instrument tine, recent experience, and proficiency were
not established. A friend of the pilot, who was an instructor,
reported the pilot recently had had a Biennial Flight Review.
However, he could not remember the date nor locate the examiner
who had administered the test. The pilot had participated in a
Civil Air Patrol (CAP) search wission on February 2, 1984, but
there vas no conclusive evidence that he had flown Fetveen that
date and the day of the accident.

Friends of the pilot said he had a cold and associated
nasal drainage. Two days before the accident the pilot tolég a
friend that he had stopped smoking his pipe temporarily because
of the cold. H also said he felt dizzy, and ha3 asked what
medication was lzgal to take and stili fly. The Virginia Medical
Examiner's toxicology report vas negative for aiconol, but was
positive for Chlorpheniramine, an antihistamine that can produce
drowsiness and dizziness in some people; the report from the
Civil Aeromedical Institcte (CAMI) vas negative for both alcohol
an& é&rugs. ¥o explanation ctouwld be discovexred for  the
difference.

The pilot wvas a contributing editor for Aviation
Consumer. He had writtee articles relating ta the Beech 35, and
was aware of its flight characteristics. Witnesses described him
as extremely safety-conscious, a competent pilot, and one who
attended safety seminars regularly.
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The airplzne was registered to the current owner on
August 8, 1978. It vas equipped for instrument £flight and had a
Brittain wing leveler autopilot. The maximum gross veight of the -
airplane was 3,400 pounds with center of gravity (e.g.} limits
from 82.1 inches to 8.4 inches. It vas equipped with 8CG-gallon
capacity, extended-range fuel tanks, which had been filied after
the CAP search mission on February 2. Since it could not be
verified that the airplane was flowa to Allentown, Pennsylvania,
after February 2, as believed by one witness, and a search failed
to locate evidence of subsequent fueling elsewhere, it vas
assumed that the fuel tanks were full at takeoff- Therefore,
based on all evidence, the takeoff gross veight was computed to
be 3,404.8 pounds with a ¢c.g. of 86.6, and the landing gross
weight and e¢.g. were computed to be 3,194.8 pounds and 87.3 with
270 pounds of fuel remaining at the time of the accident. The
c.g. moves rearward as fuel decreases,

Summary

The investigation revealed no evidence of metal fatigue
failure or preexisting conditions that would have contributed to
the in- flight breakup, or of mechanical or structural evidence
that would have caused the airplane to enter an averspeed or dive

condition. The damage observed to the wing and empennage
structures indicated that the airplane was subjected to high
positive g loads, as would normally occeur during a pull—-up.

maneuver to recover from an overspeed or dive condition.
Structural analysis demonstrated that the right wing, recovered.
apart from the main wreckage, failed initially. The upvard
bending of the wing spar structure. indicative of the positive g
overload condition, in turn indicated that the tail section was
not an initial item to fail. Upon saparation of the right wing,
the resultant asymmetric lift caused the airplane to roll
violently to the right, consistent with the observed negative
deformation of the left stabilizer and the positive bend of the
right stabilizer front spar.

The performance of ¥9353Q vas calculated from radar plots
taken at It-second intervals, and therefore exact performance
values could not be established conclusively. Nevertheless, the
approach to the IAF was erratic, and the analysis of the data
showed large changes in both speed and heading.

No information was .available to assess the pilot's
current proficiency. especially for instrument flight.
Monocularity per se is not disqualifying for pilot certification,
and this pilot had passed Special Medical Flight Tests in 1973
and 1979, demonstrating successfully his ability to perform
airman duties- Persons with monocular vision learn to compensate.
for the inability to see in one eye, and in this case there was
no evidence to conclude that monocularity would have had more .
than a minimal effect on head movements during instrument flight.

However, abrupt head movement during a prolocged turn can result
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in fluid movement in the semicircular canals of the vestibular
organs and induce an overwhelming sensation of movement in
another direction, i.e., the " Coriolis Illusion.™

Federal Aviation Regulations, 14 CFR %1.11(a)(3)
prohibits acting as a crewmember while using any drug that
affects the faculties in any way contrary to safety.
Nevertheless, the concentration of Chlorpheniramine detected by
the toxicology tests, presumably taken by the pilot to relieve
distress from his cold, probably would not have affected the
pilot's vestibular organs or have made him significantly more
prone to spatial disorientation. On the other hand, sinus blocks
and the inability to equalize pressure on the eardrum can be
extremely painful.

While it is knovn that control of an airplane becomes
more difficuit vhen the ¢c.g. moves beyond prescribed parameters,
there was no evidence that the out of limit c.g. of N9353Q
contributed directly to this accident.

The Safety Board's investigation could not substantiate
that any one of the above factors, in isolation, would result in
loss of control of the airplane. In normal circumstances, the
pilot's experience level and familiarity with the airplane should
have been sufficient to overcome his physical disability of one
eye. However, flying with a cold, using medication while flying,
and flying the airplane well aft of its c.g. limit, illustrates
poor judgment and/or overconfidence in his abilities. The Board
concludes that these factors, combired, may have led to spatial
disorientation and loss of control in instrument meteorological
conditions.

The attached Brief of Accident contains the Safety
Board's conclusions, findings of pro®»able cause, and related
factors.

BY THE NATIONAL TRANSPORTAT ION SAFETY BOARD

/s/  JIM BURNETT
Chairman

/s/  PATRICIA A. GOLDMAN
Yiee Chairman

/s{ G. H PATRICK BURSLEY
Member

November 15, 1985
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Shortly after overfiying the Downtown Airport, the cuptain iost sight of the airpori.
‘The first officer statled that the sirport was ‘'right underneatn™  7The eaptain then
instrueted the first officer to "get it up to two thousand and cireie arounc” 1o which the
first officer responded, " am at two thousend —twenty three hundred.” Then another
crewmember {unidentificd) said, "vou mean 2,900." Shortly theresiier the tower asked
the fiight, "Do vou have Downtown in sight? [t looks t'ke you might e iining up on
Fairfax.® The airplane was at that time heading southeast about 1,800 feet.

At 0659:15, the flight contacted the tower and said that they were going Lo maxe &
missed approach. The flight wes told to fiv a heading of 360 degrees #nd 1o remain on the
freguency. Shortly afierward, while the airpiane was sbout 1,860 feer, the flight engineer
said, "pull up, there's something siraight ahead of us.” The first officer called for elimd
power and shortiy thereafter tha flight engineer advanced the power ievers. There were &
number of coneerned commenis b the first officer adéressed to the cupiain that the
airpisne was stalling. The flight data recorder (FDR) showed that the airplane climbed
from about 1,700 feet to about 3,100 feet in 290 sceonds ~- 2n average rate of elimb of
about 4,200 feet per minute. According to a ground witness the eirplanc "appeared »
stop in midair and then “:ii out of the sky.” The FDR aiso showed that the airspeed
decrezsed repidiy frem w. average speed of 155 KIAS io less than 80 KIAS, and seconds
izter the trace ended. The stail speed of the alrpianc at 87.000 pounds gross weighy,
ianding gear retracted, and flaps extended to the 18-degree (78 pereent) position wes
g8 KCAS. 6/

The air traffic control (ATC) redar data indicated that after the airpilane staiwed, it
descended from about 3,000 feet to 1,400 feet in 14 seconds, a very high rate of deseent.
Sinee the crash site elcvation was sboul T80 feet bigh =nd tne aititude of tho stall was
about 3,390 feet, the airpiane doscended about 2,220 feet in 22 seconds, an averaZe rate
of descert of 6,660 Teet per minute.

Except for the cockpit arca and g portion of the right outhorrd wing and the forwerd
fusciage, the major poriion of the airplane came to rest in the east waler sediment iunk
4t the treatment plani. The right outboard wing section scparated anc fen in the west
tunk. The tanks arc 196 feet in diaracter and 23 foel deep, and ench tank hoids 4.8 mililon
gations of water. The sicel eatwalk on top of the east tank was dosiroyed, and 1wo Uity
power poles and electrical wires were damaged.

The girpisne was withis its weoight and conter-ol-gravily limiiations. and there was
no evidenee that the cargd had shifted. Examination of the wreeknge sand the witness
statements indicated that the girplane crashed in an aimost level aititude and with the
left wing siightly down. The iznding gear was retracted, and (he flaps were extended to
the 18-degree (78 pereent) setting.  The cngines and propeilers exhibited extensive
rotations} damage, and the propelier biade angles were in the fiight-idie thrust regime.
There was no evidence of any prexisting fuilure or maifunction of the zirpisne engines,
systems, or componecnts.

The fitghterew was properly ccriificated to conduet the fiight; however, there were
no records to indicate that the captain or the first officer metl curreney reguirements lo
econduct the flight; investigators were unable to determine conciustvely whether the
capiain and first officer had received the required six-month proficicney cheeks. The
results of postmortem toxicologicui examinations of the erew wcere negative for aicohol
und drugs for each crewmember.

8/ Knots of ealibrated airspecd.




Examination of the CVR indicated that the first officer flew the sirplance during the

descent, approach, and circle maneuver and that the captain took control of the airplane
shortly after announcmg the missed approach. Since there was no requirement for an
sural stali warning device when the L-188 was certificated, none was installed. However,
the airplane had at the time of certification, sufficient aerodynamic and mechanical
control buffet to warn of an impending stall, and it was evident from the CYR transeript
that the first officer was well aware of the impending and actual stall of the airplane-

The CVR clearly showed that the first officer also was selecting the radio
frequencies even though the captain was @lkirg on the radios. The first officer's error in
configuring the communications radio may have distracted the flightcrew and may have
contributed to their lack of awareness of the actual position of the airplane while in
instrument metcornlogical conditions (IMC) during the final portion of the appreach. The
flighterew’s indecistveness in determining the exact altitude for the circling maneuver and
their failure to use all of the navigational aids available to identify their position relative
to the Downtown Airport probably contributed to the f i1 1 officer's loss of awareness of
the exaet airplane position and resulted in the airplane traveling farther to the northwest
than was necessary to maneuver for the approach. This factor resulted in the increasing
concem of the captain with regard to aititude and position as evidenced by several terse
comments made during the circling maneuver. Finally, the eaptain made the decision to
declare a missed approach, and the first officerresponded by turning to a heading of 368
degrees The lack of position awareness ked to a radical elimb-to-altitude when the flight
engineer called their attention to an obstacle directly ahead- Actusily, there was no
obstacle that was critieal to the airplane's position. The nearest obstacle, and most likely
the one called out by the flight engineer, was the lighted smokestack at the public utility
plant which was about 700 feet below the flight's circling altitude of 1,800 feet.

The Safety Boards investigation determined that the flightcrew misinterpreted the
approach chart and did not execute the approach correctly, which resulted in the
requirement to maneuver in order to return for a second approach. During the ecireling
maneuver, the flightcrew became disoriented and unsure of their exaet position, which
resulted N the deeision to execute a missed approach. Upon declaring a missed approach
and after seeing indications of obstacles ahead, the flighterew overreacted to the

situation and performed a maneuver which resuited in an aerodynamic stall from which
they were unable to recover.

It is evident that crew coordination was poor during the final segments of the flight.
The Safety Board could not determine why the first officer, who was flying the airplane,
also was econtroliing the radio frequencies. Poor eoordination IS aiso evidenced by the
failure of the captain to cheek the first officer's approach briefing and note the distance
error. The information required to make a proper approach was addressed adequately in
TPI's Operations Manual. The captain's subsequent concern, aS expressed to the first
officer, during the final segments of the flit only exacerbated a tense cockpit
environment. The lack of any prebriefed missed approach procedure added to an aiready
difficult situation during the circle maneuver in the terminal area, a srituation which
demanded attentive flying acronautical skills and coordination from the crew.

There had been no operational base inspections of TPI by the Federal Aviation
Administration {FAA) in Miami, Florida, sinee the airplane had been placed into service in
November 1984. Although the Safety Board believes that the flightcrew was qualified and
had sufficient experience to conduct the flight safely, the recordkeeping insdeguacies
(lack of documentation of proficiency cheeks) noted by the Safety Board during the
investigation arc indicative of inadequate routine FAA surveillance. These factors sre
being cvaluated as part of the Board's Ongoing safety study oF FAA sarveiliance ofair
carrier operators.



~44—

The attached aviation accident brief contains the Safety Board's findings of probable
cause relating to the aceident.
BY THE NATIONAL TRANSPORTATION SAPETY BOARD

/s/ JIM BURNETT
Cheirman

/sf  PATRICIA A. GOLDMAN
Yice Chairman

/s/ G, H. PATRICK BURSLEY
Member

November 13, 1985
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