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File No., 3-0512

NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D, C, 20594

AIRCRAFT ACCIDENT REPORT

Adogted; March 8, 1976

T e e P A — e e o ]

CESSNA 411A, N100OKC
WISE, VIRGINIA
JANUARY 12, 1975

SYNOPSIS

At 1950 e,s.t., on January 12, 1975, a Cessna model 411A, N100K.C,
crashed near Wiase, Virginia. The aircraft was on an IFK fligh. from
Savannah, Georgia, to Pontiac, Michigar. Before the crash, the pilot re-
ported that there was an engine problem, that the aircraft was icing uvp and
was vibrating severely, and that he needed air traffic controi's assistance
to find an airport. The air traffic controller vectored the flight to Lonesom:
Pine Airport near Wise, Virginia, where the pilot executed a VOR approach.
However, the pilot was unable to see the airport and executed a missca
approach. The aircraii crashed at night in an area of low ceilings and freezing
rain and while the pilot was receiving vectors toward Tri-City Airpcrt,

Tennessee, The aircraft was destroyed, and the seven occupants were
killed.

The National Transportation Safety Board determincs that the probable
cause of the accident was a controlled collision with the terrasn, while the
flight was receiving radar vectors in night IN.C conditions, because struc-
tural icing prevented the pilot from climbing to & safe altitude., Contributing
to the accident . ere the pilot's failure to appreciatc the severity of 1e
weather he could expect to encounter and to take the initiative to divert the
flight before his options were reduced,and the controllers' fajlures to take
more timely and forceful action to seek more specific information regarding
the degree of deterioration of the pilot's and aircraft's ability to deal with
the adverse conditions,

1. INVESTIGATION

1,1 History of the Flight

At 1644 -!-/ e.s8.t,, on January 12, 1975, a Cessna 411A, NI1OOKC,
denarted Savannah Municipal Airport, Savannah, Georgia, on an IFR flight

- — T g s o & ———

_I_l_[ All times herein ar. eastern standard time, bascd on the 24 -hour clock.
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plan, via low-altitude airways, to Pontiac, Michigan. The pilot, a dentist
accompanied by his wife and five children,was returning home from his
sacation. sbout 8 minutes after takeoff, the pilot of N1GOKC declared an
emergency and requested radar vectors back to Savannah, The pilot ex-
plained that he had ... a fluctutation on our right engine, " At 1700, the
pilot reported ... everything seems to be fiue ... let's start climbing....
The Savannah controller cleared the flight to maintain 7,000 feet ¢/ and
vectored the flight to airway Victor 185, The pilot was cleared subse-
quently to climb to 11, 000 feet and to continue to Victor 185 where he

was to resime his own navigation.

At 1717, the pilot requested Jacksonville ARTCC to provide him
with weather information along the route, He was advised of a line of
thunderstorms ahzad but was told that a deviation to the west of course
would keep the flight out of "the heavy stuff." The pilot also was advised
that the pilot of an MU 2 reported light rime icing and moderate turbulence
at 17,000 feet, At that time, the pilot advised the controller that he had
weather radar aboard the aircraft, The controller then cleared the flight
to "deviate as necessary around the precip areas ...." At about 1728,
the pilot reported that he was at 11,000 feet, The flight was requested
to change frequencies and, after some repeated transmissions by both the
controller and the pilot, communication was established on the new fre-
quenicy. At 1742, after communication was established on the new
frequency, the flight was ""handed off'' to Atlanta ARTCC so that the
Atlanta controller could assiet the pilot in avoiding some of the weather.
At 1743, the Atlanta ARTCC controller cleaved the flight to proceed
direct to Anderson VOR, then via radar vectors to Sugar Loaf VOR, then
as filed.

At 1746, the “light was requested to change frequencies, After
conunwiications were established on the new frequency, the pilot in-
f~rmed the controller that he had weather radar, he was VFR, he was
going to use the radar, and'... you know ] need your help too." Al
1758, the controller provided the pilot with a radax vector which
M, .. will take vou through rhe lightest part I'm showing,™ The vector
was accepted by the pilot. At 1804, the controller issued a vector of
340° which was accepted, and the controlier cleared the flight to inter-
cept Victor 222 to Sugar Loaf VOR and continue as filed.

2/ Al altizudes herein arec mean 3ea leve\,- unless otherwise indicated.
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At 1807, the pilot reported that he was not receiving Sugar Loaf
VOR. The aircraft's position relativa to Victor 222 airway was given
by the controller. At 1817, after changing frequencies again, the flight
was cleared ', .. direct Sugar Loaf now, you're clear of everything I am
painting, "

Shortly after 1827, the pilot requested that the controller check
the weather at Willow Run and at Detroit, Michigan. The pilot stated he
could ot ', ,. get aaybody about weather here....' The weatiher at
Willow Run was not available, but the controller gave the pilot the
Detroit Metropolitan Airport weather.

At 1836, the controller advisez ilic pilot that there were some
njgolated cella' ir the vicinity of Holston Mountain VOR just ahead of
the flight and other cells over Whitesburg VOR northwest of the flight,
At the pilot's request, the controller cleared the flight to deviate to
avoid the vseatlier and agreed to ... give you vectors from the weather
U'm painting, though I'm not painting all the weather. ™

At 1839, the pilot reported that "I'm new with radar here ..." and
after discussing what he saw on his radar he asked if a 15C deviation to
the left would keep him out of the weather. After further discussion
between the pilot and the controller, the pilot accepted a vector to
n,,. get you through the narrowest part of it right now." About 1 minute
later, in response to a query from the controller, the pilot reported he
was in ', .. heavy rain."

At 1846, the pilot requested vectors to Victor 53. He was advised
he was about 4 miles left of Victor 53, and the flight was cleared direct
to Whitesburg VOR and was given a veclor toward the station.

At 1851, in response to a query from the controller, the pilot re-
ported that "'... the ride's great," and that he was navigating ''... on
Whitesburg now.' At 1856, the pilot requested a report on the cloud
tops in hie area and was advised that the tops were at 14, 500 to 15, 000
feet. At 1857, control of the flight was transferred to the Indianapolis
ARTCC.

At 1904, the pilot reported to the controlier that '... 100KC is
starting to pick up some ice at 11,000 sir, any report on where we can
go to get out of this?" He was advised that he could either climb or
descend at his discretion. At 1904:35, the pilot said that he was leaving




11,000 feet and that he was climbing io 15,000 feet. At 1904:40, he
was cleared to maintain 15,000 feet. At 1905:50, the pilst reported

" J00KC having problem engine here sir." At 1905:55, in responsec

to a question from the controller regarcing a request to descend, the
pilot said, "... negative ....' The pilot said that he would stay at his
altitude and try to climb again. The controller acknowledged that trana-
mission and at 1906:20, asked the pilot to keep him advised of the
situation. Ten seconds later, the pilot reported that ""1COKC's got a

big problem.' At 1906:45, the pilot asked the controller to "... keep
me ... on radar vectors on my course--I'll fiddle with my engine, '

At 1907:55, the pilot stated ''... better stay at eleven here sir,"
and the controller cleared the flight to maintain 11, 000 feet.

At 1908:10, the pilot requested vectors back to course and was
given a hecading of 360°, When advised that he would be about 3 miles
cast of the airway, he asked to be put on the airway and was given a
vector of 350°,

At 1911:15, the pilot reported "100KC extreme vibration again
sir." The controller requested the pilot to repeat his call and the pilot,
at 1911:20 said "100KC has got extreme vibration again, and you had
better lead me to an airport." At 1911:25, the controller repiicd that
there was an airport at Whitesburg and another about 30° to the right
of the aircraft heading at 15 miles, At 1911:35, the pilot replied
"... lead me somewhere. Can ]l get in there without an apprcach or
what?" The controller responded that he would check and see which
was best. He also advised the pilot that "they have had a lot of snow
reported on the ground at these two airports...."

While the conirolicr was waiting for a reportc on airport conditinns
at Paintsville-Prestonburg-Coombs (Coombs), h~ advised the pilot at
1912:15 that, "... for your information ... the closest airport with an
instrument approach is in your ... make it 5-o'clock position (150°
right of the aircraft heading) at about 21 miles. "

At 1912:30, the pilot asked what state this latter airport was in
and requested the name of the airport. The controller advised the pilot,
n, .. Lonesome Piae, it's in Virginia, and ... it's about on the Whitesburg
160° radial and #pout 17 or 18 miles.' About 25 secconds later the pilot
again asked for the name of the airport. H: was given the name and the
frequercy of the Lonesome Pine VOR (109, 6 MHz). The pilet reported
difficulty in “earing the controller hut after several transmissions, at
1913:25, he read the frequency back correctly.




At 1912:35, the Irdianapolis ARTCC was advised that there were
no lights at "Coombs.'" During the interphone conversations regarding
the Coombs Airport, the controller at Indianapolie stated that 100KC
was an emergency.

At 1913:40, the controller gave the pllot a vector to the Lonesome
Pine Airport. When the pilot acknowledged the vector he again requested
the nama2 of the airport'... so we can get the plate out,'" After the con-
troller repeated the name of the airport and the state in which it is located
several times, the pilot acknowledged the information at 1914:30,

At 1914:45, the pilot transmitted ''losing altitude," He was asked
to repeat the transmission, but at 1915:00 he asked for the name of the
city associated with the airport, After several transmissions and after
the name, Wise, Virginia, was spelled out, the pilot reported at 1915:20
that he had "... the plate, I'm at 10,000, very difficult to hold altitude."
The pilot then requested a vector to the VOR approach and was cleared
to fly a headinz of 170°,

At 1915:55, the pilot initiated a series of radio calls to attempt to
contact the controller. The controller's replies apparently were not
received by the pilot and at 1916:20, the pilot requested another frequency,
The controller did not respcad.

At 1916:10, the controllers at Indianapolis ARTCC requested the
Tri-City, Tennessce, Airport weather from Atianta Center. They re-
ceived it at 1917:45,

At 1917:50, the pilot asked for the Lonesome Pine weather. The
controlier advised ',.. the nearest station that I can get weather for
you is the Tri-City Airport. It's about ... 30 miles due south of
I.onesome Pine Airrort. Their weather is measured one six thousand
broken correction one thousand six hundred broken, four thousand
overcast seven miles aad light rain, "

At 1918:15, the pilot responded " 1D0KC i« going down sir."
The controller acknowledged the cail and issued an altimeter setting
of 29.94. [Kive seconds later, the pilot i anounced a heading of 160°
and was advised by the controller that it ... looks pretty good for
‘he airport right now. "

At 1918:35, the pilot asked, '"Did you tell KC to go doewn to
6,0007" Althougn the controller had not previously isvsued a clearance
to maintain any specific aititude, he replicd '... roger, maintain
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6,000,..." At1918:45, the pilot transmitted 100 KC is going

down." The controller acknowledged and there were eeveral communi-
cations regarding hcadings and distance to the airport. At 1920:30,

the pilot acknowledged that he was receiving the Lonesome Pine VOR.

At 1921:55, the pilot reported at 8,000 feet and requested a radic check,
the controller acknowledged his call, directed the pilot to maintain 6,000
feet, and advised that the heading to the airport was good and that the
flight wae about 12 miles from the airport. The pilot responded that the
controller's transmission was "breaking up.' At 1923:10, 11 miles out,
the pilot reported he was at 6, 800 feet, The call was acknowledged. At
1923:20, the pilot asked for the winds at the airport, The controller
replied, "100KC say again," whereupon the pilot asked ''.,.,, what runway
would I use there?" He was told to use runway 24. The pilot had dif-
ficulty hearing that response, and at 1924:40 asked if the controller
would be able to hear radio transmissions when the aircraft went below
6,000 feet, He was advised that the remote transmitter site was about
15 miles southwest of Lonesome Pine.

At 1924:55, the pilot asked whether he should go lower after he
reached 6, 000 feet. He was advised that when he reached 6,000 feet,
the flight was cleared for an approach to [ .onesome Pine to cruise at
6,000 feet. The pilot acknowledged the clearance and asked if the con-
troller was going to lead him to the procedure turn. He was told ihat
he was cleared for the procedure turn and the approach. The clearance
was acknowledged. While the flight was inbound to the airport the con-
troller advised the pilot when the flight was 6 miles and 3.5 miles from
th: airport, At 1927:50, the controller asked if the piiot had ground
contact. The pilot stated that he did not, He repeated the statement at
1928:00 and reported that he was at 6,000 feet. Five seconds later, he
asked if he could go below 6, C00 feet and he was advised that he could
start his descent. In reply he asked if he could descend to 4, 600. He
was advieed that 4, 600 feet was a saticfactory altitude for the procedure
turn,

The conivoller team determined that the runway lights were on at
Loresome Pine and that the runway end identifier lights could be acti-
vated by radio cormmand,

At 1929:10, the pilot reported ot 5,200 feet but he had no ground
contact. At 1929:35, .e pilot reported ouibound in the procedure turn,
At 1930:00, the controller advised the pilot that the runway lights were
on., Tha pilot had difficulty in hearing that report. At 1931:10, the
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pilct reported at 4,000 feet. The controller advised him that he should
be at 4, 600 until inbound on the procedur: turn. The pilot requested
thot the transmission be repeated and then described his flightpath and
asked if it was correct. At 1931:45, the controller told the pilot to stay
at 4, 600 feet within 10 miles of the VOR. The pilot reported he could
not hear the transmission. It was repcated and the pilot stated he
"would go up a little bit here." Cominunication was established and at
1933:35, the pilot said '"tell me when 1 can go down to two six eight oh,
will ya?' The field elevation at Lonesome Pine is 2, 680 feet. The
pilot again experienced difficulty in hearing the controller. At 1934:20,
the pilot, having been observed on radar to be inbound to the airport
from the procedure turn, was cleared for an approach to cruise at 4, 000
feet. At 1934:25, the pilot asked if he could leave 4, 000 feet, and the
controller advised him that he could. The pilot asked how far he was
from the airport and at 1934:40 he was told that he was 2.5 to 3 mu.les
out. At 1935:10, the controller advised the flight that it was 3/4 mile
from the airport and asked if the pilot had ground contact. The pilot
replied that he did not have ground contact, he was at 3,009 feet, and
he was too high. The pilot did nct see the airport and initiated a missed
approach,

The operator of the Lonesome Pine Airport was at his home when
he heard a twin engine aircraft make a missed approach; about 10 minutes
later he heard what he believed to be the same aircraft make another
missed approach. He stated that the weather at the airport was in his
opinion, an estimated 200 feet overcast, visibility 1 mile, with freezing
rain. He reported that the ground and trees were covered with clear ice
about 1/4 inch thick.

At 1937:45, the pilot requested assistance to get the flight to another
airport and the controller responded with a vector toward Tri-City Air-
port, Bristol, Tennessee -- about 25 miles south of Wise, Virginia.
The pilot indicated that he was starling to climb, and he was cleared to
turn right to 1809, to climb, and to maintain 6, 0G) feet. The pilot re-
affirmed the assigned heading of 180° and asked if there was an ILS at
Tri-City. Hec was told that there was an JLS and a radar approach con-
trol there. At 1939:05, the pilot reported his altitude as 3,300 feet,
and he was instructed to maintain 6,000 feet. He replied, " 10UKC
we're trying to climb sir, ' After being informed of the weather at Tri-
City, at 1939:55, the pilot said " 100 KC get me there.'" At 1940:10,
in response to a request for his altitude, the pilot reported that he was
at 3,000 feet and unable to climb. The controller reaffirmed that report




and in response to the pilot's question, '"can we make it at three?' at
1941:00 the controller advised, "One hundred Kiio maintain your altitude. "
At that time the flight was traversing terrain that was about 3, 000 feet,
Big Stone Mountain, elevation 4, 223 feet, was located about 6 miles off
the right wingtip.

The Indianapolis manual controller then contacted Atlanta Center
and advised the Tri-City sector controller that the aircraft was, 'stuck
ot three thousand, he con't get up and could you hard him off to Tri-City
approach. ' Coordination was effected between the t'wo Centers and
Tri-City Tower. It was determined that the flight could not crossa
ridge just north of Tri-City where the elevation exceeded 3,900 fect.
The situation grew move serious when the Indianapolis controller dis-
covered that he was unable to communicate with the pilot. Controllers
testified that their in'mediate concern was to reverse the aircraft's
course in sufficienf time to avoid the ridge ahead of the aircraft,

At 1943:30, communication was reestabiished between the pilot and
the controller, nnd the pilot acknowledged an instruction to turn left to a
heading of 360°. Course was reversed about 5 miles north of the Clincn
Mountain ricge. At 1944:15 the pilot reported ''. .. getting on three six
zevo, sir.'' He again stated that his altitude was 3,000 feet and that he
could not limb any higher. Having resolved their immediate problem,

controller personnel coordinated for the next minutes and decided that
the flight should be turned to a heading of 240° to take the flight down a
valley between the mountain ridges and vector the pilot avound the end
of the mountain ridge just north of Tri-City. The pilot could then
approach the airport from the northwest. lowever, the planned course
of action could not be taken immediately becausce, at 1945:35, radio
communications with the pilot were again lost as the flight procceded
on the assigned 360° hzading., The cortroller could hear the pilot calling,
but the pilot could not hear the controlles's transmissions, At 1947:10,
the Indiana»olis Controllier transmitied the following message {0 the
flight: "One hundred Kilo Charlie if you read Indianapolis, turn left
heading two four zero over.' No reply was received. The controlier
attempted to contact the flight through another aircr. {t on the frequency
Lut these efforts were also unsuccessful.

Radio communication with the pilot wac recsatablished at 1948:25,
and the flight was cleared to turn left to a heading of 240°, The pilot
acknowledged., According to the IND center controller, the aircraft's
radar position at that time was about 10 mllcs southeast of Lo caome
Pine. The fiight furned to a heading of 240°, and the controller's




observatio:s indicated that the aircraft :rack would pass south of Stone
Mountain and subsequently over the valley where it could be vectored
= to Tri-Ciiy Airport as previously planned.

Although radio communications had been regained, the pilot had
difficulty understanding or hearing tne controller. In reply to his
. quertion, the pilot was again informed that he was being vectorad to
s Tri-City Airport. The pilot questioned the controller about distances

from the airport but apparently did not receive the answers, At

. 1650:05, the last transmission from the pilot was ' 100 KC do you
' read me sir, do you read me?"

: A number of ground witnesses indicated that they heard a low
8 flying aircraft in the areas where N100KC was operating. They indi-
3 cated that when they hecard the aircraic pass overhead, the clouds were
- 100 to 200 feet above the ground and visibility was 1 mile or less in
- 3 freezing rain.

lights pass overhead about 100 feet above the ground. He said that the

PR A wilness about i mile northeast of the accident site saw aircraft
“ T 1
| engines sounded normal.

The accident occurred at nignt at latitude 36° 53, 3'N and longitude
82°932,5'W, The ground elevation was 3, 240 feet at the impact site,

1.2 Injuries to Fersons

Injuries Crew. Passengers Other

o

I'atal 1 6
Nonfatal 0 0 0
None o 0

Damage to the Aircraft

The aircraft was destroyecd.

Other Damage

Nonve,

1.5 Crew Information

The pilot was certificated for the flight in accordance with current
regulations. (Sce Appendix B.}



1.6 Aircraft Information

The aircraft was cert‘ficated and maintained in accordauce with
existing regulations. The pilot reported 5 hours of fuel aboard which
was equivalent to a full fuel load of about 196 gallons of 100/130 aviation
gasoline., The weight and balance were calculated for takeoff and impact.
The takeoff weight was about 6,802 1bs, and the maximum gross weight
limit was 6, 500 1bs, The weight at impact was calculated to be 6, 346
1bs. The center of gravity was calculated to have been within limits at
takeoff and at impact. (See Appendix C.)

1.7 Mecteorological Information

"The pilot of NIOOKC w1s given a personal weather briefing by
Savannah flight service station personnel. No record of the ccntents
of the briefing was made and the communicator was unable to recall
the details of the briefing, The following data, however, were avail-
able to the pilot when he was briefed.

The National Weather Service (NWS) reported that there was a
quasi-stationary front which extended from New Jorsey southwestward
through southern Georgia to the Gulf of Mcxico. NWS forecasted that
a low-pressure arca would develop in the southern Gulf States, move
northeastward along the front, and spread considerable moisture into
the Ohio Valley and northward t¢ New York by 0200.

The current foreccast ca''ed for frequent, widespread IFR con-
ditions by evening, Precipitation was forecasted to be in the form of
snow or mixed rain and snow., The terrain above 2,000 feet was
forecasted to be obscured frequently.

The freezing level was iorecasted to be on the surface in Ohio
rising to 4, 000 to 6,000 feet ove: the eastern slopes of the mountains
and to near 12,000 feet over the Carolinas, Locally severe icing was
forecasted in cumulonimbus clouds and thunderstorms and occasional
moderate mixed or rime icing in clouds and precipitation above the
freezing level, especially in freezing precipitation.

This forecast was supplemented by several AIRMETS and SIGMETS
which warned of low ceilings, restricted visibllities, snow and rain, and
moderate to locally severe clear or mixed icing in clcuds and precipi-
tation, Thunderstorms were also predicted along the flight's intended

route.
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The weather in the accident area was described as low ceilings
with visibility about 1 mile in freezing rain, One witness near Loonesome
Pine Airport reported 1/4 inch of clear ice on the ground and trees at
the time the aircraft was making this approach. In the accident area,
there was 1/4 to 1/2 inch of clear ice on the trees 2 days after the acci-
dent. Small amounts of ice remained on some porticns of the wreckage
when it was found the afternoon following the accident,

The accident occurred in da:‘kness, in or helow clouds, and in an
area where there were few, if any, ground lights,

1.8 Aids to Navigation

There vere no known discrepancies or malfunctions of the ground
navigational aids used by NIOOKC. On two occasinns the pilot reported
that he could not receive VOR stations, However, in each case, he later
reported he was receiving the signal and navigating with those aids.

The published instrument approach procedure for f.onesome Pine
Airport was based on a VOR facility on the airport. The initial approach
altitude was 6,000 feet in all quadrants. A procedure turn was auvthorized
within 10 miles of the airport with a minimum altitude of 4, 600 feet until
established inbound on a heading of 2429, A straight-in approach to run-
way 24 was authorized with a minimum descent altitude of 3, 360 feet, 680

feet above the ground, The minimum visibility applicable to N1OOKC was

1 mile. The airport elevation and the runway elevation in the touchdown
zone was 2, 680 feet.

The aircraft operated under radar control throughout the flight. 'The
recorded radar data indicated that there were only two occasions when the
aircraft target was not depicted on the controller's radar display. These
two occasions were in the latter stages of the flight when the aircraft was
operating at 3, 300 feet and there was high terrain between the radar
antenna and the aircraft. (Sece Appendix D.)

1.9 Communications

On several occasions, the pilot reported difficulty hearing ox under-
standing communications from the Indianapolis ARTCC. Some difficulty
was enc untered after the pilot reported that he was accumulating ice on
the aircraft and during the descent on his instrurnent approach to the

Lonesome Pne Airport., Foliowing the missed approach at Lonesome Pine,

there were two occasions during which radio communications ware lost

P
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when the nircraft was operating at 3, 300 feet with high terrain between
the radio transmitter/receiver site and the aircraft, The ARTCC re-
mote radar/radio antenna site which served that area was located at
Lynch, Kentucky, about 15 miles southwest of Wise, Virginia, in the
mouatains.

The controller reported no difficulties hearing transmiosions
from the flight; however, some cf the pilot's transmissions had to be
repeated becuuse their content was unclear or becauvse other transmis-
sione overlapped those from the aircraft,

1.19 Aerodrome and Ground Facilities

Lovesome Pine Airport has one ri:way -- 06/24, The runway
is 4., 700 feet long and 100 feet wide and is equipped with medium inten-
sity runway lights and runway end identification lights (RXIL)., The run-
way lights and a rotating beacon are illuminated at night, but the airport
is unattended from 1800 to 0800, The REIL's can be turned on by tuning
a radio transmitter to 122.8 MHz and depressing the microphone key five
times. 'This information was pubiished on the Jeppesen instrument
approach chart used by the pilot. The center controller attempted to pass
thie information to the pilol after he executed the missed approach but the
pilot's corimenta indicate that he did not hear the frequency correctly.

There are no weather-observation or weather-reporting facilities
at Lonesome Pine Alrport. The Tri-City airport altimeter setting is used
for instrument approachea to l.onesome Pine.

1.11 Flight Recorders

No flight recorders were installed on N10OKC nor were any
required,

1.12 Alrcraft Wreckage

The alrcraft crashed in hilly, wooded terrain, The first indi-
cations of impact were broken tree tops in a swath about 20 feet wide.
The tree tops were about 50 feet above the ground, or about 3,300 feet
. 8.1, Other danmaged trees were Jound on the west side of a draw,
about 600 feet wide, where the aircraft struck the ground in a left wing-
down, nosedown attitude and came to rest inverted. Tho damaged trees
were aligned about 249° magnetic.
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There was no evidence of preimpact failure or malfunction of the
aircraft structure or systems.

Propeller slashes from both propellers were found in the trees on
both sides of the draw.

The landing gear and flaps were retracted, The left fuel tank

aelector was set on the main tank and the right fuel selector was set on
crosifeed,

The rudder trim tab was set 2@ right and the rudder trim indicator
showed full left rudder. The elevator trim tab was neutral and the trim
indicator showed slightly nose down.

The engines were disassembled and examined, There was no
evidence of malfunction or preimpact failure that would have prevented
normal operation or that would have required either engine to be shut
down. Both engines exhibited evidence of rotation at impact.

Examination of the propellers indicated that they were in the low-
aitch (high rpm) range and were rotating at impact, There was no evidence
of preimpact malfunction of either propeller.

1.13 Medical and Pathological Information

An autopsy of the pilot revczaled no evidence of disease or pre-
impact incapacitation.

.14 Fire
There was no fire,

Survival Aspects

This was not a survivable accident.

Tests and Research

None.

e i e
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1.17 Qther Information

1.17.1 Air Traffic Cortrol

FAA Handbook 7110, 9D, "Iir Route Air Traffic Control," pre-
scribes air traffic control procedures, and controllers are required to
be familiar with the provisions of the Handbook. Controllers are instructed

to use their best judgment if they encounter a situation not discussed in the
book,

Chapter 5 of the Handbook, '""Emergencies, ' advises the controller
that when he believes an emnergency exists or is imminent, he is to pursue
a cour of action most appropriate under the circumstances and which
most -.arly conforms to the instructions in the manual, Further, the
manual states that because of the infinite variety of possible situatious,
specific procedures cannot always be prescribed for every situation which
might be considered an emergencv. As a general rule, an emergency

vrould include any situation which places an aircraft in danger, uncertainty,
lost, or in distress.

The Handbook instructs the controller to obtain enough informa-
tion t¢ handle the emergency intelligently, The controller should base
his decisior as to the type of assistance required on information and re-
quests from the pilot, because the pilot is authorized by 14 CFR 91 to
determine a course of action.,

The controller is instructed to provide maximum assistance to
zn aircraft in distress and tc nlist the assistance of other available
facilities when requested by the pilot or when deemed necessary by the
controller,

1.17.2 Aircraft Owner's Manual

Th- Owner's Manual contained a section on weight and balance
calculatione, the established limits for the aircraft, and loading chartas,

Tt e manual also contained operating instructions for the in-
stalled deicing ¢ viem on the wings, empennage, and propellers., The
manual contairia o npote:

"Sin.:e¢ wing, horizontal stabliizer, and vertical
stabiirrer deicer boots alone do not provide adequate
protec.ion for the entire aircraft, known icing
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conditions should be avoided whenever possible. If
icing is encountered, close attention should be giver
to the pitot-static system, propeilers, induction
systems, and other components subject o icing."

A supplement 1o the manual, applicable to this aircraft, recom:-
mended limiting engine operation in the 2,109 to 2,350 rpm range.
Magneto checks were not to be performed in the rpm range, and in a
climb continuous operation was to be avoided in that range. The purposec
of this limitation was toc minimize the possibility of operation with a
rough or malfunctioning engine in that 1pm range because certain mul-
functions within the engine cause torsional vibrations which can become
destructive to engine components and possibly the propeller and ite
attachment.

The supplement further stated that if it was necessary to con-
tinue to operate a rough engine, the best operating rpm was 2,0060;
however, it recommended that a rough engine be shut down whenever
possible. An inspection was required after any rough engine operation,

2, ANALYSIS AND CONCLUSIONS

2.1 é_:qalxsis

The pilot was properly certificated for the flight ar.d there was no
evidence of physical incapacitation, The aircraft was properly certifi-
cated and equipped for night flying in instrument meteorological conditions.
The controller was properly certificated and trained for the position he
occupied., There were no reported deficiencies or malfuncticns of the
ground navigation aids, including the ARTCC radar and communications
equipment,

The aircraft's gross weight at takeoff exceeded the maximurn
limits established by the owner's manual; however, “he load was distri-
buted in the aircraft so that the center of gravity was within established
limits. The center of gravity stayed within established limits as fuel
was conaumed and the aircraft's gross weight decreased, The Safety
Board could nut deterraine the distribution or the amount of ice that had
accumulated on the aircraft,

The evidence indicated that the pilot could maintain straight
and leve) flight. The major problem was his inubility to regain altitude
after he had descended tv 3,000 feet during the approach to Lonesome
Pine.
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The evidence relating to the powerplants indicates that full
engine power wa3s available and was being veser . The Safety Board
could not determine the specific engire malfunction being descrihed
by the pilot; however, it is possibla that induction icing caused the
malfunctic:i, Since the fuel (right engine) selector was found set on
the left main fuel tank, the pilot miay have telieved that he had a fuel-
flow problein and decided tc operate both engines from the left tank,
However, both propellers were in the high rpm range and showed
evidence of relatively high rotational speed at immpact., Tbe tree damage
attributed to propeller slashes indicated that the engines were develop-
ing relatively high powe-,

The first communication problems were ¢ncounterad at 1728,
when the pilot changed communications frequencies, towever, there
were other communications problems later in the flight; these may
have been caused by icing of the aircraft radio antennas, by signal
obstruction by high terrain, or by some unidentified problems with the
aircraft's radios. Additionally, the pilot twice repozrted difficulty in
rec=iving VOR stations; howevar, as he came closesr to the stations,
he was able to rerceive them and used them for navigation,

After the pilot firat reported icing at 1904, about 46 minutes
before the crash, the remainder of the flight was flown in conditions
conducive to sivructural icing. The aircraft was equipped with vacuum-
operated deicing boots on all the leading edges and an electric deicing
system on the propellers. The pilot did not imention using these de-
vices and the Safety Board was not able to determine from the wreckage
whether they had been used.

Clear ice caused by freezing rain can cover all the upper
surfaces of an aircraft in flight and the deicing equipment will remove
only the ice in the area of the equipment, Because the propellers were
dei :ed by electrical healing of the boot, there probably was little, if
any, ice on the propellirs and they retained their efficiency, The
vacuum-operated delcing boots on the leading edges of the airfeils would
be able to remove only that ice immediately adjacent to and on the boot,
leaving a large arca of the airfolls subject to ice accretion. This la.ter
jce could only be removed by operating the aircraft in an area where
the ambient temperature would melt the ice.

In view of .he above, the Safety Board concludes that the most
likely reason for the inability to climb to a higher altitude was an
accreiion of ice which increased the aircraft's gross weight and de-
creased the lifting efficiency of the airfoils,
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The pilot, accompanied by his wife and five children, was
returning to his homne iis Michigan, He received a personal weather
briefing t the flight service station at Savannah, Although no record
of the contents of the briefing was made, routinc briefings normally
include irformation from the current surface weather chart, terminal
sequence reports, SIGMETS and AIRMETS, radar summary reports,
and winds aloft reports--all of these data were available to the briefer
and to the pilot.

From the weather information that was available to the pilot,
he should hive known that moderate-to--severe icing was forecasted
for part of his intended route, In addition, he should have known that
the owner's imanual advised pilots tc avoid known icing conditions when-
ever possihle,

The pilot's radio communicctions through various stages of
-the flight indicated that he was concerned about the avoidance of
thunderstorms, about icing conditions, about the erratic operaticn of
one of the engines, and about his occasional inability to receive VOR
stations. Nevertneless, the pilot continued on his preplanned flight
and at 1911:20, following a ceries of radio comrnunications with ATC
about icing, about the aircraft's climb performance, and about vibrations,
he requested A'TC assistance to get to an airport.

The controller recognized the need for assistance and began to
collect airport znd weather information to provide priority service to
the distressed pilot. Although the pilot did not, on this cccasion, de-
clare an emergency, the controllers treated the situation as an emer-
gency and Initiated actions to orovide priority handling for the flight,
The controller did not, nor was he required to, notify the pilot that
the flight was receiving priority handling. Possibly, had the controller
told the pilot that he was considered to be an emergency and haa ne re-
quested gpecifically the pilot's desire, the pilot might have been able
to participate more actively in planning a coursa of action,

The controller interpreted the pilot's transmission at 1911:35
... lecad me sornewhere. Can I get in there without an approach or
what?'" to be a rejquest to be vectored to the nearest alrport with ar
instrument approach., For that reason he responded ', .. for your
information .., the closest airport with an instrument approach is in
your,.. make it 5 o'clock position and about 21 miles." The pilot's
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responaes indicated that this airport was acceptable, and the controller
acted accordingly by providing assistance to Lelp the pilot reach the
Lonesome Pine VOR and coached the pilot through an inetrument approach
to that airport,

While on an ATC vector toward Lonesome Pine, the pilot asked
for the Lonesome P’ine weather. The controiler advised that,''The nearest
atation that I can get weather for you is the Tri-City Airport, It's about
... 30 miles duc south of Linesome Pine Airport. Their weather is
measured on gix thousand broken correction one thousand six hundred
broken, four thousand overcast, seven miles, and light rain, "

Possibly, had the controller at this time placed more emphasis
on the lack of weather information at LLonesome Pine Airport, the com-
munication might have caused the pilot to try to proceed to the Tri-City
Airport, where the weather was known, However, he may have assumed
that, because of their proximity, the weather at both airports would be
similar. Or, possibly he did consider going to Tri-City ‘ut decided
that his 1 st course of action was to continue to Lonesome Pine,

Ac 1923:10, the pilot reported that he was at 6, 800 feet, At
that time the airplane was 11 miles from the airport, The piiot was

concernei zbout a possible disruption of two-way radio communications
below &, 000 feet and wanted the controller's guidance through the
approach. The controller maintained communications with the pilot
and gave the pilot advisory service throughout the approach.

When the flight was near the airport, the pilot reported that
he did not have ground contact. *hat he was at 3,C00 feet, and that he 'vas
too high. At that point, the aircraft was 360 feet below the MDA, The
pilot initiated a missed approach and requested assistance to get to
another airport. The controller issued a vector to Tri-City Alrport
and cleared the flight to climb and maintain 6, 000 feet.

The pilot's desperation was indicated at 1939:35 when after
the controller gave him the Tri-City weather, the pilot responded,
", .. get me there," At 1940:10, in response to a request for his
altitude, the pilot reported that he was at 3, 300 feat and unable to
climb.

In response to this development and to the fact that the air-
craft was traversing an area of dangerously high terrain, coordination
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with other ATC facilitics was required and it was cifected promply.
The Safety Board notes that radio communications with the pilot were
lost for about 2 1/2 minutes while the flight was southbound heading

for a mountainridge -- a critical stage of the flight. While other con-
troller personnel were workiug on a planned course of action for vector-
ing the aircraft safely to T'ri-City, the Indianapolis radar controller
reestablished radio contact with the pilot and reversed the aircraft's
course from 180° to 360°, At 1345:45, the controllers decided tc vector
the aircraft to a heading 240° which would have placed the aircraft on a
cour je par:zlleling a valley between two areas of high terrain. The con-
trollar team planned to keep the flight over the lower terrain of the valley
until it cleared the nigh terrain aouth of the flight track and then vector
the flight to Tri-City from the northwest.

However, before the initial vector was issued, radio communi-
cations were lost again for 3 minutes and 25 seconds. During this period
several broadcasts were made to the flight in the blind. At 1948:15 radio
cornmunications were reestablished and, after some difficulty, the pilot
acknowledged (1948:40) the instruction to "turn left heading two four zero.”

After advising the pilot of the approximate mileage to Tri-City, communi-
cations were again lost, These communication losses prevented the con-
troller from vectoring the aircraft over the planned route or correcting
the flight course after the pilot turned to 240°.

In view of the circumstances, the Safety Board concludes that
the lack of radio communications at sritical points prevented controliers
from effectively carrying out the emergency course of action planned for
the flight. The Safety Board further notes that when the heading of 240°
was finally issued to the pilot, it was the judgment of the controller in-
volved that the aircraft would clear safely the high terrain o{ Big Stone
Mountain (4, 223 feet) and woulc overfly approximately the same turrain
traversed earlier when the aircraft departeu Lonesome Pine heading
southbound, However, the actual track of the aircraft took it over terrain
where the elevation of tree tops was approximately 3,300 feet, -- a point
about 6 1/2 miles abeam of Big Stone Mountain where the aircraft struck
the trees. The track flown was about % miles north of the track that the
controller believed the aircraft would fly. This difference resulted from
the unavoidable delay in communicating the vector to the pilot, and the
difference between the controller's radar estirnate of the aircraft's
position and the position of the aircraft over the ground.
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The Indianapolis and Atlanta ARTCC's, in conjunction with the
Tri-City Tower, cccrdinated efforts to communicate and vector the air-
craft to the Tri-City Airport. A scrious problem existed since the air-
craft was unable to climb to an altitude that would provide the required
terrain clearance. Furthermore, the center radar and radio equipment
was not capable of providing reliable service to the controllers.

The Board has reviewed ATC Handbook 7110. 9D, Chapter 5,
Emergencies. - Note 907 of this Handoook states, "Because of the infinite
variety of possible situations, specific procedures cannot always be
prescribed for every situation which might be considered an emergency. "

The Safety Board recognizes that the controllers were confronted
with an in-flight emergency that required decisions which affected the
safety of the persons on the aircraft, Although the procedures for air
traffic control provide guidance for giving emergency assistance to pilots,
this accident illustrates the difficulties that the controller faces while
atlempting to assist » pilot in distress. ‘

In this case, the pilot accepted the first airport wiili an instru-
merit approach that was suggested. The Safety Board believes that, in
view of the adverse situation which the pilot faced, his ability to make
decisions had been degraded and that he probably would have been in-
ordinately susceptible to accepting suggestions from ATC,

The controller should have volunteered more detailed information
and had he dor.e so, the pilot might have decided to divert to the Tri-City
Airpor: where favorable weather was known to exist, The earlier in the
emergency that such information was offcred, the more likely the pilot's
decision to fly the additional distance to Tri-City might have been made.
While it may be beyond the scope of the provisions of the controller's
manual, the controller, in an effort to facilitate the pilot's decision-
making process, should have asked the pilot specifically if the flight
could fly the additional distance to Tri-City.

In sumniary, the Safety Board believes that had the pilot assessed
the weather properly in conjunction with his capabilities and those of his
aircraft, he would not have attempted the flight. It appears that either the
pilot did not undersetand the weather and he overestimated both his capa-
bilities and those of-his aircraft, o he allowed his motivation to get home
to dictate that the flight should be made and continued. The Board also
believes that, in view of the pilot's experience, he should have famiiiarized
himseel” with the terrain and with the IFR-equipped airports along his route,
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After initiating the flight and after experiencing difficulty with
the right engine shortly after takeoff, the pilot should have landed at
the nearest suitable airport, particuiarly ir. view of the adverse weather,
After proceeding to the point where flight becamsc perilous -- unable to
climb in icing conditions -- the pilot should have communicated clearly
and emphatically that he was in distress an4d thereafter requested specific
assistance based on a previously acquired knowledge of the facilities
available to him in the area where the emergency occurred.

The Safety Board believes that the pilot's motivation to return
to his home may have affected his decision to continue the flight, as
rlanned, after his first emergerncy in the Savannah area and again when
he encountered the problems he reported to the Indianapolis controller.
In the latter situation, a more prudent pilot would have altered his route
of flight, in coordination with ATC, to avoid the icing conditions,

The Safet:- Board believes that when an emergency develops in
night 1IFR conditions, a prudent pilot should be prepared tc ask the con-
troller to vector the flight to: (1) The nearest VFR airport; (2) an IFR
airport with the best available weather, or (3) an IFR airport with
precision approach facilities. Since this pilot apparently was not aware
of his position relative to well equipped airports along his route, his
immediate reaction was to ask the controller to lead hirn to an unspecified
airport,

After the flight began its diversion to Lonesome Pine, the Safety
Bord believes that a key factor which influenced the pilot's decision to
make the approach to Lonesome Pine airport was an assumption that the
weather conditions at that airport would be gimilar to the conditions re-
ported at Tri-City Airport.

The Safety Board does not criticize the pilot's decision to execute
an approach to Lonesome Pine Airport if he believed that he was losing
control of the aircraft and could not risk continued flight beyond Lonesome
Pine.

2.2 Conclusions

(a) Findings

). The maximum groas takeoff weight was exceeded
at takeoff; the center of gravity was within limits.
The weight and balance cannot be computed for the
time of the impact because the amount and distri-
bution of airframe icing cannot be determined.
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2, There is no evidence of a preimpact malfunction cf
either powerplant. Both engines were developing
relatively high power when the aircraft struck the
trees.

3, The flight operated in conditions conducive to air-
frame and induction icing for about 46 minutes.

4. The Safety Board could not determine if the installed
deicing equipment was used or if the equipment was
used properly.

5. The pilot planned, initiated, and continued a night
IFR flight in an area of thunderstormis ard fore-
casted and reported icing.

6, The communications difficuliies experienced by the
pilot probably resulted from a combination of ice
accretion on the aircraft radio antennas and terrain
interference at the lower flight altitudes.

7. The pilot's ability {o make a dedision was degraded
by the stress of the numeraous problemns he encountered,

8. While the air traffic control personncl provided
assistance to the pilot in accordance with their under -
standing of the established precedures, the controllers
failed to seek specific information regarding the degrees
of deterioration of the pilot's and the aircraft's abilities
to deal with the adverse conditions.

(b) Probuable Causc

The National Transportation Safety Boaxrd determines that the
probable cause of the acciden: was a controlled collision with the terrain,
while the flight was receiving radar vectors in night IMC conditions,
because structural icing prevented the pilot from climbing to a safe
altitude. Contributing to the accident were the pilot's failure to appre-
ciate the severity ci the weather he could expect to encounter and to take
the initiative to divert the flight before his options were reduced, and the
controllers' failures to take more timely and forceful action to seck more
specific infcrmation regarding the degree of deterioration of the pilot's
and aircraft's ability to deal with the adverse conditions,




3., RECOMMENDATIONS

The Safety Board recommends that pilots and controllers study
the circumstancos of this accident and decide how they could have r=-
gponded to the conditions involved in this flight in a way that would have
prevented the accident.

Pilots, as certificated airmen, must understand the importance
of a thorough preflight weather analysis, particularly with respect to
forecasted and known icing conditions or other severe weather along the
intended route of flight, Pilots should know and heed the precautions
and operating limnitations set forth in the airplane owner's manual,
aircraft operating manual, and other approved operating instructions.
Pilots should plan their flights with regard to those precaufions and
operating limitations and avoid encounters with icing or other severe
weather. Pilots should be conservative ir their decisions to exercise
the privileges of their airman's certificates and consider their level of
experience, recency of experience, the aircraft's capability, and pilot
workload before committing themselves to a flight, It is extremely
important that pilot's carefully weigh the need to complete the flight

against the potential hazards of atternpting the flight,

The Roard also wishes to stress the neced for controllers to be
totally aware of the safety function they can provide by anticipating
assistance that pilots may need to avoid an in-flight emergency. The
controller's role in such circumstances shonld be one of providing all
pertinent information and advice on clternatives to enable the pilot to
make sound decisions to avoid an impending emergency oOr to recover
from an in-flight eni2rgency.

The Board points out that when a pilot is under stress, the
power of suggestior can influence his decisionmaking process, Controllers
should be aware of this and always communicate timely and useful
information and advisories to pilots in distress to assist the pilot in
making sound decisions.

As a result of its investigation of this accident, the Safety
Board has issued the following recommendations to the Administrator,
Federal Aviation Administratlon:
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11, Review its regulations and procedures to determine
whether any deterrents exist to either ground or flight personnel
which would inhibit ther from the carlieat possible recognition
and subsequent declaration of emergency, and if so:

(a) change controller training and the Controller's
handbook, and

(b) change its regulations governing pilot training and
certification procedures.

W2, Mcodify its ATC handbook to require the controller to
seek further information from any pilot who is unable to execute
an ATC clearance during adverse conditions.

n3, Review its regulations surrounding the formal declaration
of an emergency to remove any doubt which may exist between the

pilot and the controller as to:

(a) the existence and extent of the emergency,

(b) the ability of the pilot and airborne equipment to
deal with it, and

(¢) the realistic options which are available to the pilot."
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APPENDIX A

INVESTIGATION AND DEPOSITION

1. Investigation

At 0930 e.s.t. on January 13, 1975, the National Transportation
Safety Boaid's Dulles International Airport, Virginia, Field Office
was notified of the accident by the Federal Aviation Administration.
Parties to the investigation included the Federal Aviation Administration,

Cessna Aircraft Company, Garrett Corporation, and the estate of Paul B.
Jatkoe.

2. Depositions

The National Transportation Safety Board deposed the controllers
at the Indianapolis ARTCC and the Atlanta ARTCC. Parties present
during these depositions included the Federal Aviation Administration,
the Professional Air Traffic Controllers Association, and the estate of
Paul B. Jatkoe.
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AIRMAN INFORMATION

Pilot

Paul Bernard Jatkoe, 40, held Private Pilot Certificate No 1617096,
with airplane single-engine, roulti-enzine land and instrument privileges.
Since July 1964, he had accumulated 786 flight-hours of which 523 were in
a single-engine aircraft and 263 were in a multi-engine aircraft, Of the
263 hours multi-engine time, 236 were accumulated in the Cessna 337, a
centerline thrust aircraft. The remaining 30 hours were accumulated with-
in the 90 days preceding the accident in the Cessna 411A aircraft. Mr.
Jatkoe had 134 hours of dual {light time, the last being the multi-engine
rating ride conducted on November 30, 1974. He had logged 105 hours of
night time, 24 hours of simulated instrument time, and 93 hours of actual
inetrument time. His third-class medical certificate, dated March 28,
1973, showed no lirnitations.

Controller

Larry J. Slusser, an Air Traffic Controller, had served the FAA in
that capacity for about 6 years at the Indianapolis Air Traffic Control
Center. He possessed an Air Traffic Control Specialist card and a current
Class I medical certificate. He had previously been a SAGE Interceptor
Technician for 4 yeare in the USAF. Mr. Slusser qualified on the s«ctor
in which the accident occurred in 1971, and was radar qualified in the
Indianapolis facility in 1972, Hie first radio contact with N10OKC occurred
about 12 minutes after he assumed his duties at the radarscope. Mr.
Slusser did not hold any aeronautical ratings.

Supervisor

Warren T. Hurst, Supervisor of Air Traffic Control Specialists, had
served in that capacity since 1962, He had bean assigned to the Indianapolis
Air Traffic Control Center since 1956. He possessed an Air Traffic Control
Specialist card and a current Class Il medical certificate, Mr. Hurst had
no aeronautical experience. He had been a supervisor of the involved aector
for about 8 years. His last semiannual proficiency evaluation was completec
August 3, 1974, and no deficiencies were identified by the evaluator. Mr.
Hurst issued the last vector to the pilot about 35 seconds before the aircraft
crashed.
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APPENDIX C

AIRCRAYFT INFORMATION

The aircraft wae owned and operated by Mr. FPaul B, Jatkoe.
N100OKC was a Cessna 411A, Serial No. 411-0296, manufactured in
1968. The aircraft had accumulated 2,34) hours in service.

The aircraft was equipped with two Continental GTISO 520 engines.
The INo. 1 engine had 2,103 hours total time with 945 hours since over-
haul. The No. 2 engine had 970 hours total time.

The aircraft had accumulated 9 hours since the last annual inspec-
tion which was conducted on December 19, 1974,

At the time of the accident, the aircraft was carrying the pilot,
P. Jatzoe, his wi.», and their five children. The following weight and
balance is assumed to be representative of the aircraft takeoff weight
at Savannah, Georgia.

Moment
Item Welight Arm x 1000 in. 1lbs,

Licensed Empty Weight 4,518 147. 4 666, 0
Oil (26 qts, x 1,875) 49 115. 4 5.7

Pilot & Front Passenger 330 137.0 45.2
Center Passengers 210 15,5 36.9
Rear Passengers 105 215.5 22. 6
7 Place Passenger 50 246.5 12,3

Fuel: Main Tanks 600 152, 0 91.2
Aux, Tanks 96 gal. 576 164.0 94, %

Baggage: Nose Unknown 71.0 ~-m-
Wing Lockers 240 186.0 44. 6
Cabin 124 246,5 30, 6

e o ———

6, 802 154, 3 1, 049. 6

1. Latest empty weight fromn weight and balance as of 1973 -
Reference aircraft records obtained from the wreckage.
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2. The occupants of the aircraft were arbitrarily nlaced in tne
seats in the following inanner:

Left front; Pilot: P. Jatkoe - 210 lbs,

Right front: Copiloi: Wife - 120 lbs.

Center Passengers; Left: Oldest daughter - 110 lbs.
Right: Middle daughter - 100 lbs.

Rear Passengers: Left: Youngest daughter - 60 lbs.
Right: Youngest son - 45 lbs,

7 Place: Oldest son - 50 lbs,

3, The flight plan listed 6 hours of fuel. Itis, therefore, logical .
assume the pilot had a full fuel load onboard at takeoff. This
would have consisted of 100 gallons (6060 lbs,) in the maintanks and
96 gallons (576 1bs.) in the auxiliary tanks.

The personal effects of the family, which remained relatively
intact, were removed and weighed. The . ~sonal effects weighed
364 Ibs. This coes not include any of the lo. v articles located
around the wreckage _ite. The baggage wan c.stributed between
the wing lockers and the aft cabin baggage area. The following
arbitrary loading was used: 210 lbs, in the wing lockers and 124
lbs, in the aft cabin,

Flight Plan Route:

From To VIA Miles

n———r o —— - I —————

Savannah (SAV) Greenwood (GRD) v185 164
Augusta (AGS)

Greenwood {(GRD) Sugarloaf Mt. (SUG) 79

Sugarloaf Mt. (SUG) Whitesburg (BRG) V53 71 133
Holston Mt, (i1MV) 67

Whitesburg (BRG) Newcombe {ECB) V33l 64

Newcombe {({ECB) York (YRK) Direct 33
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From To via Miles

York (YRK) Waterville (VWV) V493 105 209

Applaton (APE) 104 °

Waterville (VWV) Pontiac (PTK) Direct 53 34
31

Total Miles (Statute) 771 (Nautical) 662

Ref: World Aeronautical Cuart: CG-21
Sectional Aeronautical Chart: Cincinnati
Detroit

FLLT PLLAN: Listed cruise speed 180 kns
Listed cruise altitude 10, 000 ft,
Actual altitvde 11, 000 ft.
Listed flying time 4 hre.
Listed fuel onboard 6 hrs,

(180 KNS) (i, 151) - 207.180 207 MPH
Data from corresponding Owner's Manual
Assumptions; STD Day (23° F)
ZERO wind
Listed cruise altitunde 10,000 ft,

2100 rmp, 61.8% BHP, TAS 205, 30.3 gal/hr. Listed endurance
6.47 hrs, (196 gals) no reserves.

Flight time required to cover total distance - 662 nautical miles/
180 kns - 3.7 hre.

ESTIMATED FUEL CONSUMPTION

Cruise clim> to 10, 000 ft. (23°) from sea level, power setting 2100
rpm, 29.0 M. P, 1AS 140 mph, fuel flow 22 gal/hr/engine
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Distance covered; 33 miles
Time: 13 minutes )
Fuel used: 15 gallons 1/ has pretakecoff allowance

Actual distance covered by 411-0296:

SAV GRD 164 miles
GRD SUG 79
SUG BRG- 138
Approximately = 7 miles 7
beyond BRG L
388 miles

Return to Lonesome Pine VOR from farthest point beyond BRG:
Approximately 29 miles. Assume all of the distance was covered

at cruise power:

388 + 29 = 417 miles
Total hours at cruise 417/107 = 2,01 hours
Fue! consumed = (2.01) (30, 3) = 60.9 or 61 gals.
Total fuel consumed at the arrival over Lonesome Pine VOR:
T = 61 gals. + 15 gals, = 76 gals.or 456 lbs.
Alrcraft weight at the arrival over Lonesome Pine VOR:
W = 6,802 lbs, - 456 lba, - 6,346 1bs,
The maximum certified gross weight is 6, 500 1bs,
The pilot would have conducted the initial portion of the flight on

the main tanks, The Owner's Manual atates the first 60 minutes of
flight will be conducted on the main tanks before switching to the

1/ Model 411A Owner's Manual D-463-13,

2/ The pilnt was approximately 7 miles beyond Whitesburg
VORTAC when he requested the nearest airport.
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awdliary tanks. The takeoff and climb would have consumed 15
gallons of fuel in the required 13 minntes. Assume 45 minutes
later the pilot would select the auxiliary tanks, The fuel consumed
from the main tank would we:

F = (.75) (30.3) = 22.73 gale, 23 gals,
Total fuel consumed = 23 + 15 = 38 gals,
Fuel remaining in the mains = 100 - 38 = 62 gals.
Total cruise fuel remouved from the auxiliary tank:
F = 6) gals. - 23 gals.= 38 gals.
Fuel remaining in the auxiliary tanks:
F = 96 gals. - 38 gals.= 58 gals.

The alrcraft weight and balance would be representative «f the alrcraft
at the time the accident occurred.

Moment
Item Weight Arm x 1000 in. lbs,
Licensed Empty Weight 4518 147.4 666, 0
Oil {26 qts. x 1.875) 49 115.4 5.7
Pilot & Front Pasaenger 330 137.0 45,2
Center Passengers 210 175.5 36.9
Rear PPassengers 105 215.5 z2.6
7 Place Passenger 50 246.5 12. 3
Fuel: Main Tanks 372 152,90 56,5
Aux, Tanks 348 164.0 57.1
Baggage: Nose Unknown 71.0 -
Wing Lockers 240 186.0 44, 6
Cabin _124 246, 5 30. 6

b ——

v, 346 154,03 917.5

The weight and balanté calculated falls within the limits defined by
the Owner's Manual




- 34 -

APPENDIX D

l.}mwmmu*mmmmmmf PR e

EELaET

EETILLILNT

puiy

¥z
SEwEr g &

SR R

oy s

ekt T O

, w._m i o img ﬁw,»ﬁ nmmmmﬂmw
R

H

b

T323y) EIYREY
7

LR 3 3 = o e e 85
T e
1583

AR B8 B i
Tl ASE LA o B

Pt
SRR
i

Boived

=
e

AT M iﬁ-ﬁ"-& -

30 i AR IR

Fiarntd

i i
: mwm Bilidin
Tk, B

e
ottt

Fritvil ot e iR
b 13

i

¥ 1 8 R b

i

il

45

Hiiie
W

e .wa.mmmg,

g
T

fiszid 2t |
ftien
A :

Sraiigs

m?ﬁm&mwz £
HaEh
%wmmmmmmﬁmm

CATER AR o

S,
i
s

% Auedaia
AV ER
)
e
i or

‘uwfwu,wmmws-e
v B
ki ﬁﬂﬂ?mﬁufce

B T i
(Saa

BT o

1

H
I
Xam

m&«mmmmwwmmwwamw@ it

- m-ww..1
Weos
oo g ¥

. =
Ktk duw VO

"1
@ B

L 4

B £ anan:

%1 i1

Teeniiia bephay
SEERr R

st i

o ~

#

EIrIin Y
pEEAEE
e
B
e T T ,
P T T AT
hedabe T i ST TR b

LSRNy SR

It
-

S S B 5"y

s
pdrd o R

e
s

-

Lo
iy
LA

ot b B G pae s e agt e

o

2%
¥

Lrain ¥,
¥

%ﬁ“i‘ B

b

T i 3%
Pus o a8 L.

i L YAl

E L P T

i
Ll

1

i I

-ad

1.0y

r

cxrbambohy

.

i 5

T T b T b e 0 A #58% ik
(et i TR T M * ET R

G, i i

iR
ARERER T 3
tedes S

amwmummwmﬂﬁ , SEMIETE !

§ 4 m»ﬂﬂm#w E ; f 3 , i RS- T

: g M

Bt
i

PEARE £} i &4

-

4 .. .,,«'M.H.Umm 4] %

izt e s ol ;

mmwmww%.aimémﬁm&.mmmm

gty LIRS g gaTIo 0 It g 8

_wwmme._m&mmmmm?_%tfw It s o s ami T

[T Ty mmw:. 4 NITH - -
I i K

Mme 5% Mwwm_z...):nw

o
Iz

T
Y

-

1% m«.m

wal vy,

T
s

i s

i £y
ARG A
I
i
riializRIne ‘m!smwmmm%m
(i
sdLil il 1] farE
..M m m cs
A3 T : ,m,wwmwﬁ
8 §Tiua sy ipates éliaiis
e e R i

Py ke AN wv Tredinagiig {2 :
i e
, b azizmuearshindtie, BN
g T ?.ﬁﬁwﬁm.mwmmwmwmmﬂ :
e T . T i :

LT fHITL

B A

a1t
A
o

i

il

14
¥

gy

il




