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SYNOPSIS

On July 19, 1967, at 1201:18 e.d.t., Piedmont Airlines Flight 22,
a Boeing T27, N68650, and a Cessna 310, N31215, owned by Lanseair, Inc.,
were involved in a midéi? co}lisipn at an altitude of 6,132 feet in the
vicinity of Hendersonville, ﬁorth Carclina, approximately 8 miles south-
east éf the Asheville Municipal Airport. All occupants of the Boeing 7T:
five crewmembers and T4 pasdengers, and the three occupants of the Cessr
received’fétal injuries. The ?wa aircr@ft were destroyed by collision
forces, ground impact and;ensui%g fire.‘ .

Both aireraft were operatiné on Instrument Flight Rules (IFR) fligh
plans and were in radiq?contact:with Asheville Tower, the facility'which
was providing air traffic control sefvicé;when the collision occurred.

Piedmont Flight 22 had departed from Runway 16 et the Asheville

i

Airport and was cleared to proceed via the Asheville VOR enffoute te
|

%, .
Roanoke, Virginia. The Cessna, inbound to the Asheville Airport, had

been cleared from over the VOR to the Asheville radic beagon and hed
.

Tn
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reported passing the VOR at 1158:20, The Asheville radio beacon is

located 17.4 miles northwest of the VOR on the 298° radial. The

collision occurred at a position approximately 9 miles southwest of

the VOR on approximately the 243° radisl.

The weather et Asheville as reported by the Weather Buresu Jjust
prior to the accident was estimated ceiling 2,500 feet broken clouds
with visibility 4 miles in haze.

The Safety Board defermines that the propable cause of this acci
dent was the deviation of the Cessne from its IFR clearance resulting
in a flightpath into airspace allocated to the Piedmont Boeing 727.
The reason for such deviation cannot be specifically or positivelj
identified. The minimum control procedures utilized by the FAA in t}

handling of the Cessna were a contributing factor.
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l. INVESTIGATION

1.1 History of the Flight

A Pledmont Aviation, Inc. (PAI), Boeing 727, N68650, operating as
Flight 22, and a Cessna 310, N31218, owned by Lanseair Inc., collided e
an altitude of 6,132 feet m.s.l., approximately 8 miles southeast of tk
Asheville Municipal Airport, Asheville, North Carolina, at 1201:18 y/ ¢
July 19, 1967. All occupants of the Boeing 727, five c&ewmembers and 7
bassengers, and the three occupants of the Cessna received fatal injuri
Both aircraft were destroyed.

The Cessna, which was being utilized for a company business flight
was en route from Charlotte, North Carolina, to the Asheville Municipal
Airport. Prior to deﬁarture from Charlotte, a telephone weather briefi
for this flight was providea by the Weather Bureau (WB) to one of the
ceccupants of the aircraft. -Included in this briefing was the temminal
forecast for Asheville covering the aircraft's estimated time of arrive
at Asheville. This forecaét was, in part, estimated ceiling 1,500 feet
broken clouds, visibility 4 miles in ﬁézé. The existing Asheville weat
at this time was reportéa as ;%& partially obscured, visibility three-
quarters of a mile in‘fbg, temﬁerature 61°F., dew ﬁoint 61°F. ©No fligh
p;an was filed at thi; time. fOther pregiight preparations by the crew
could not be determined. | | g ) '

During taxi-out for takeoff, the flight r?quested and;%eceived the

local wéather conditions which were reported by the tower as "estimated
: %

1/ All times herein are eastern daylight based on the 2hk-hour CLOCK.

tx
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ceiling two thousand brokern, visibility seven {miles)." At that time, afte

¥

Fe L} 2
the pilot rquested an IFR clearance to "on top" &/ a complete flight plan

“to Asheville was filed with Charlotte Tower. Subsequently, the Cessna

received an Air Traffic Control {ATC) clearance to the Asheville VOR, via

a direct route, to maintain 6,000 feet. The Cessna departed from Charlotte
at approximately 1130, and was subseguently cleared by the Atlanta Air Route
traffic Contrel Center to maintain 8,000 feet.

The climbout and en route portions of the flighf were uneventfiul,
and at 1151:45, the Center cleared the Cessna ". . . to the Asheville VOR,
descend and maintain seven thousand, expect ILS approach at Asheville."

The flight acknowledged this clearance was was subseguently advised that
radar service was terminated and to contact Asheville Apprbach Control on
freguency 125.3 MHz.

Tnitial contact with Approach Control wés made at 1153:10, and atb
1153:49, in response to a request for a position report, the Cessna re-
vorted passing the 340° radial of the Spartanburg VOR. (See Attachment No.

!

At zbout this time PAI Flight 1022, inbound from Atlanta, was cleared

' &
by Apprcach Control {on 125.3 MHz) for an ILS approach to Asheville, and
i 3
was advised to plan a circling approach to Runway 16.
¥
' /
At 1156:28, Approach Control &ssued th%/following clearance to the
! - i

Cessna:
"three one two one Sugar cleared over the VOR to Broad River,
cogrection make that the Asheville radio beacon . . . over
the VOR to the Ashev1lle radio beacon. Maintain seven thousand
report passing %he VOR."

2/ An IFR clearance through a cloud layer to a point where the aircraft
can Qe flown in VFR conditions "on top. .
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The flight scknowledged the clearance at 1156:43;

"Thr - two one Sierra"

At 1158:07, PAI 22 began its takeoff roll on Runway 16. The fligl
had previously been issued an IFR clearance in accordance with its comy
stored flight plan é/ via & direct course to Valdese Intersection, E/ <
Route 53 to Pulaski, and Vietor 16 to Roanoke, Virginia. The assigned
flight altitude was 21,000 feet.

Prior to being cleared to takeoff, a departure restriction had bee
placed on PAT 22 by the tower to maintain runway heading until reaching
5,000 feet, The controller who was coordinating the separation of PAI
and the Cessna stated that this restriction was placed on PAT 22 to kee
the aircraft on a southeasterly course until the Cessna had feported ov
the VOR. | |

At 1158:20, while PAT 22 was still "on its takeoff roll, the follow

position report was received by Approach Control from the Cessna.
|

"Two one Sierra just passed over the VOR, we're headed for
the . . . (pause) 2/‘. + . for . . ah . , Asheville now."
b i .
This report was acknowledged b& Approach Contrcl, "Two one Sugar roger,
# .
by the VOR, descend and maintain six thousand." Thé Cessna replied, "W
> ;
: b

leaving seven now."

] 7
I

3/ A precomputed 1FR flight for a specff1ed route, stored in the Atlan
Center and activated on request.

4/ vValdese Intersection is located 40 miles northeast of the-Asheville

(063°, radial) on Victor Airway 222, !
t

2/ The pause in the #min transmission is approximately 4 seconds long.

Background conversation is asudible during this pause; however, desp:
' extensive examination no reliable intelligence could be determined.

5 -
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At 1159:L4k, the Asheville Tower cleared PAI 22 to ". . . climb un-
restricted to the VOR, report passing the VOR." The crew's acknowledgment
of the transmission was the tower's last communication with the flight. —/'

At 1200:02, Approach Control cleared the Cessna for, ". . . an ADR-2
approach to runway one six, report the Asheville radio beacon inbound."
This clearance was acknowledged by the word "roger" aﬁd is the last known
radic transmissdon from the Cessna.

Personnel on duty in the tower at the time PAT 22 departed stated
that they observed the aireraft during takeoff and while it was climbing
southeast-bound. on runway heading. Thelr last observation of the Jet wms
at a position estimated to be between L and 5 miles from the airport,
slightly to the left of the extended runway centerline, and in a "shallow"
left turn.

Acﬁording to the available evidence, PAi 22 was in a climbing left
turn proceeding from south to squtheast, with the Cessna proceeding in a
westerly direction, at the time of the coliision. The Cessna appeared to
be in level flight; however, just before thg'collision it was observed to

f

pull up sharply, with impact bccurriﬁg between the nose\of the 5essna and
the left forward fuselage égétion of the Boe1n§ T27. The Jet continued
straight ahead momentarily; then ndsed oyer ?ﬂd fell rapldly to thf ground
The Cessha was not observed at any timevfollowing the COliision.

The accident ceccurred at epproximetely high’ﬁoqn in daylight. eonditic
# ) .

6/ There was one brief radic transmission found on the recording of tower
" communications which occurred at 1201:17. That transmission waes
"(--- mont) twenty-two is . . ." Investigation revealed the trans-
mission originated on the flight deck of PAI 22 approximately 1 second
befor& the collision.
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1.2 Injuries to Persons
Injuries Crew Passengers Othe
Fatal 5 (Boeing T27) ‘74 (Boeing T27) 0
2 (Cessna 310) 1 (Cessna 310)
Nonfatal 0 0 o}
None 0 0

1.3 Damage to Aircraft

The Boeing 727 was destréyed by the collision forces, ground impac
and post-impact fire. The Cessna disintegrated in flight at the time
collislion.

1.k oOther Damage

None.

1.5 Crew Information

The crews of both aireraft were properly certificated and qualifie

to conduct their respective flights. (For detailed information see
\q .
Appendix A))
o

1.6 Aircraft Information | P

¥

Both aircraft were properly certificated and maintained in accords

with existing requirements.
' }
The weight and center of'gravity oﬂfeach aircraft were computed an
Lf" - '
found to be within respective limitations. The Boeing 727 had been ser

with Jeﬁ A turbine fuel and the Cessna was serviced with lQO;octane avi
} . i

gasoline. (For detajled information see Appendix B.) }

Y



L.7 Meteorclogical Information

The surface weather observation taken at 1156 by the WB at the
Asheville Municipal Airport just prior to the accident was: estimated
2,500 feet broken clouds, visibility U4 miles in haze, temperature TheF.
dew point 63°F., wind 160° at 5 knots, altimeter setting 30.26 inches.

The terminal forecast for Asheville issued by the WB valid for the
period 1000-1%00 was in part as follows:

1000-1200, ceiling 600 feet broken, 12,000 feet broken,

visibility 3 miles in haze, lower broken

variable to scattered.

1200-1400, ceiling 1,500 feet broken, 12,000 feet broken,
visibility 5 miles in haze.

Reports from pilots who were flying in the Asheville area azbout the
time of the accident indicate that a broken cloud condition existed witk
tops‘between 6,000 and 7,000 feet and bases at approximately 3,000 feet.
In-flight visibility was reported by these pilots as between 2 and 5 nile
in haze., The area in the immédiate vicinity of the collision site was
generally reported by witnesses tp have baén clear of clouds.

1.8 Aids to Navigation 3

Ay

There were no reported outages of any of the navigational radio aid
{NAVAIDS) or associated components et Ashef}ile during the period that
PAT 22 and the Cessna were operating iﬁ thgs area. ) '

Immedlately followzng the accident, all of'these NAVAID facalltles
and system components wg;e flight checked by the FAA and found to be

operating satisfactorily within established tolerances.
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There was no airport surveillance radar installation at Asheville.

fhere were four standard instrument epproaches published for the
Asheville Airport: The VOR approach, an AbF-l approach, an ADF-2 appro:
and an ILS Runway 34 approach. These approaches were depicted on Coast
and Geodetic Survey (C&G) approach charts {see Attachment No. 2) and
Jeppesen apprcach charts.,

All of these instrument approach procedures were based upon facilit
in the Asheville area.

The ADF;l approach procedure utilizes the Broad River non-directior
radio beacon {RBN) which is located 9.7 nautical miles southeast of the
airport on the extended runway centerline for Runway 34. The Broad Rive
RBN is.located 12.7 miles southwest of the Asheville VOR on the 232° rad

The ADF-2 proceduregﬁtilizes the As@eville non-directional RBN whic
is located 5.8 miles northwest of the aifport on the extended centerline
for Runway 16.- The Asheville RBN is located 17 .4 miles northwest of the
Asheville VOR on the 298‘ radial of that facility. This procedure requi

¥ #
a course of 340° to be flom cutbound from the Asheville RBN with a pro-

-

cedure turn to be executgﬁ withiﬁ 10 miles at or above 5,500 feet, then
ran inbound course of 1é@° to cross the Ashgville RBN not lower than h,20
feet, at which point déscent té the authgf&zed minimum is commenced.

The ILS procedure utilizes the Broad River RBN as the primery ap-

]

proach fi;.- It is required that a procedure turt be executeﬁ’bn the
' ' i
outbound course of thé& localizer, southeast of the Broad River RBN, to

Eag \



|}
T3]

I

It

UI

L
i

m

I
|

- 10 -
cross the Broad River RBN inbound on the localizer course not lower than
5,000 feet, at which point descent to the authorized minimum is commenced.

The VOR procedure utilizes the Asheville VOR and the Spartanburg VOR.

The frequencies and locations of all of these facilitles can be

" found on the Low Altitude En Route Chart (L-2C), the applicable Instru-

ment Approech Procedure Chart, or in the Airman's Information Manual.
Information concerning the frequency and location of any facility or of
any public instrument approach procedure caﬁ be obtained by radio from
the appropriate FAA Air Traffic Control facility.

It is noted that information relative to IFR departure procedures
established for terrain/obstruction avoidance purposes was disseminated
in an FAA Advisory Circular (AC Wo. 90-29) effective September 16 1965.
The circular states in part that 1nformat10n concerning terraln/obstructm
departure procedures i1s referenced on the appropriate C&G approach chart,
and that prior to departing aniairport on an IFR flight a pilot should
determine whether a departure proge&ure ha& been established for terrain/
costruction avoidance and that heijll be ;ble to comply with §uch pro-
cedures &5 necessary. ‘ ; f _ '

The followzng IFR departure procedure rélating to a south departure
is printed on the ADF-1, ADF-2 and ILS' appjéach charts . '

"Pake~-offs to south will c¢limb on course l6l° over the
OM and continue on course 161° to Brodd River RBN. Upon

réaching 5,000 or higher as directed by ATC, continue
climb on course.”
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FAA representativés stated that this IFR departure procedure pertains
tefrain clearance and is not a mandatory procedure for departing IF
aircraft when terrain clearance can be effected by visual means.

C&G approach charts were found among other debris of the (essna &
the accident gite. The cnly approach chart for Asheville found was a
torn but recognizable portion of the ILS/ATF-1 procedure dated 17 July
(the then current approach chart for this procedure bore the date
T January 1967). Other en rgute and approach charts were found in the
wfeckage, most of which were dated 1964, but none related to the Ashev
area. It could not be determined if these charts were being used by t
crew of the Cessna or if current charts were also aboard the aircraft
were being utilized.

1.9 QCommunications

There were no reported difficulties with air/ground communication:
between Approach Control ?nd the Cessna or between the tower (local co

and PAT 22.
. #
The air/ground com?unicétions eqﬁipment at the Asheville Tower wa:

.‘ -

flight checked followiﬁg the aécident. Approach Control frequency 125.

MHz and Local Control’ freguency 121.1 MH; were found to be operating st

, , y
factorily under all conditions of,traqgitions and approaches.

7/ Federal Aviation Regulations (FAR) 91.CT Operation at alrports witl
operating contrcl towers:
(f) Departures. No person may operate an aircraft taklng off fron
airport with an operating control tower except 1n compliance v
the following:

(1) Each pllOt shall comply with any departure procedures establisz
for that airport by the FAA.
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1.10 Aerodrome Informatioﬁ

L

Asheville Municipal Airport is located in an area of mountainous
terrain at an elevation of 2,161 feet m.s.l. It has one landing strip
constituting runweys 16/3L, which is 6,500 feet long and 150 feet wide.

1.11 Flight Reccorders

PAT 22 was equipped with a flight data recorder and a cockpit voice
recorder (CVR), both of which were recovered from the wreckage in satis-
factory condition.

The flight data recorder installed was a Feirchild Model 500, S/N 521&
The recording medium containing the pertinent flight record was readable,
with all parameters functioning normally throughout the flight. The re-
corder readout indicated thaet the duration of the flight from lift-off
to the qollision was approximately 2 minutes 37 seconds. It also showed
that a ﬂeading of approximately 160° was maintained for approximately 1
minute 7 seconds after lift-off ?o an altitude of approximately 4,200 feet
m.s,1. At this point, a left turn was initiated and maintained for approxi
1 minute 20 seconds, at which time ﬁhe colliggon occurred. The average rat
of turn during this perilod waslapproximately 1.3° per second wi%h an avers
rate of climb of about 1, MEB,feet per minute. ft the time of impact with
the Cessna, the Boeing T27 was on a headlng ﬂ?f100°, climbing through an
altitude of 6,132 feet m.s.l., and at an airspeed of 230 kéots.

It was noted that the vertical acceleration (G) trace was f?ifly

Ed '

constant up to a point appxoximately 1 minute 35 seconds after lift-off

and corresponding to an altitude of approximately 4,600 feet m.s.l. At

P
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this point, mild excursions in the G trace on the order of 0.25G appea:
and continue until approximately 10 seconds prior to impact.

No flight recorder was installed on the Cessna nor was one requir
A Pairchild CVR, Model A-100, 8/N 485, was installed in thé Boeiny
The recording tape of the unit was recdvered from the wreckage undamag:
and a transeript of pertinent cockpit conversation, commencing with the

takeoff clearance issued by the tower, was prepared, The approximate

time period covered by the transcript was 3 mimutes 15 seconds.

The conversations recorded on the tape concerned primarily with tl
operation of the aircraft and nothing was found of a probative value ¢
the investigation. There was no indication that any of the qrewmembers
observed the Cessna prior ﬁp thg collision.
No CVR was instaliéd in the Cessna nor was one required.
1.12 Wreckage |

The wreckage of the two aircraft was scattered over an area 1-1/7
miles long and 1/2 mile wide along a p?th to the north and northwest of
the final impact point. IMbst'of the B;eing T27 components’were found 3
the main wreckage aréa with otder fragmented portions scatiered back =zl
the flightpath. It w&é determinea that the Boeing T27 iﬁpacted the gxc
in an inverted position on a £eading oﬁf3h0° and at gn angle of descent
approximately 90°.

The Cessna was severely fragmented and sﬁread,as faréﬁack as 1-1/

miles from the main %ieckage area. The only identifiable pbrtion of tt

Y
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Cessna found at the main wreckage site was the left engine, which was
imbed@ed in the lqwer forwérd fuselage of the Boeing T27.

The Boeing 727 was painted white and blue with red piping. The
Cessna was red with vhite and gold trimming.

Examination of the Boeing 727 flight control system revealed no
evidence of failure'or malfunction prior to impect. The landing gear,
flaps, wing leading edge slats, and spoilers were all found in the re-
tracted position. Stabilizer jackscrew measurements corresponded to a
1/2; nose-down trim position. ©No evidence was found of any in-flight fire
or structural failure prior to impact.

Exemination of the recovered portions of the Cessna flight controls
revealed no evidence of pre-impact failure or maifunction. The landing
gear was in the retracted'fosition et impact. No evidence was found of
any ﬁrefimpact failure of the structural components of the éircraft.

All three engines of thexBoeing 727, and the two engines and pro-

peliers of the Cessna were examined, and no evidence of pre-impact failure
. f
:{ i

' t

! !

or malfunction was found.
A partisl, three-dimeﬁéional ﬁockup of the forward fuselége of the

Boeing T27 and a two—dlmehsional (plan view)}layout of the Cessna 310

were constructed to aid in the detenm1nat19h of the collision angle of

the two saircraft. The initial contact of the two aircraft was concentrate:

" on the left, lower nose section of the Boeing T2T ahd the Cessqa“s left outs

[

wing. The relative posftion of the Cessna was such that it initially
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pengtréted the Boeing 727 fuselage at the lower hi section, with parts
of the Cessna exiting from the right side of the Boeing T27 forward of
the galley doorframe.

There were numerous paint smears and scratch marks made by the
Cessna on the Boeing 727. They were found predominantly on the left si
starting at the aft left nose wheelwell door, proceeding upward and thr
the fuselasge, and exiting near the top position of the galley. Measure
ments of these paint smears and scratch marks indicated an average angl
of 18° between the longitudinal axis and the horizontal path of relativ
motion betweén the two aircraft, Inlthe verﬁical plane, the scrateh

marks running aft and upward indicated an angle of 25° between the long

tudinal axis and the verticel 1line of relative motion.

Disintegration of the Cessna was to the extent that similar marks
on the sections involved ecould not be determined.
Damage to the cockpits of PAI and the Cessna was extensive; howeve

some information from the pertinent flight instruments and radio ecuipm

3

of both aircraft was determined through examination.

r

The following,information{was obtained from the Boeing T2T:

No. 1 VHF communiéations radio . . .’ 129.75 MHz (PAI company frequ
No. 2 VHF communications' radio . . .. 121.1 MHz (Asheville Tower)
Ne. 1 VHF navigational radio (VOR).. 115.9 MHz.(Pulaski® VOR)

No. 2 VHF navigational radio (VOR).. 112.2 MHz (Asheville VOR)

The No. 2 Redio Magnetic Indicator (RMI) was found on,s heading of
e s :

097% The course indigator of the flight director system waé found set a
063°, and the héading on the pictorial deviation indicator {PDI) compas

card® was 086°.
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mhe‘autopilot mode selector was in the "manual" setting and the
altitude hold switch was "off."
Only é part of one altimeter was recovered. Its barometric pressur
was set at 30.26 inches Hg.

The following information was obtained from the Cessna

Twce VHF communications radio selector panels were found. One of th

tuning heads read 125.54 MHz, the other read 125.--MHz {tenths/hundredth

dial missing).

One VOR receiver tuning head was set at 110.5 MHz (Asheville ILS).
The other VOR receiver installed in the aircraft was recovered but no
information could be obtained as to its frequency setting.

The aircraft was equipped with one ADF receiver (Lear Model 12D).
The. tuning head of this unit was recovered from the wreckage in a crushe
ang éamaged condition. Examination of the dial frequency indicator re-
vealed a setting of between 378 kHz and 380 kHz. Measurements taken fro

the tuning condenser plates indicated a, frequency setting of between
: ]
371.0 kHz and 386.93 kHz. ; (Broad River RBN frequency 379 qu.)

« i
One altimeter wes recovered and revealed & barometric setting of

Y ; a4

30.20 inches Hg. The pointers were rotatipnally free and disconnected
. \ 7

/

-

internally. ' ‘

No other useful information could be obtained from the instruments

i

. [} l‘ I .
and radiofcomponents because of the severity of damage received in the
' s

%
accident.
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1.13 Fire
Neither aircraft exhibited evidence of any in-flight fire prior
to collision. An extensive ground fire consumed most of the Boeing T27
fuselage following impact with the ground.

1.1% Survival Aspects

This was a nonsurvivable accident. All persons aboard the two
aireraft died of traumatic injuries sustained in the accident.

A review of the medical records and post-mortem examination of all
the invelved pilots revealed no evidence of any pre-existing disease or
impezirment which would have compromised the safe operation of the esircre

1.15 Tests and Research

Cockpit Visibility Study-

A cockpit visibilify study was conducted by the Safety Board to
determine the physical limitatioﬁ of visibility from the flight crew
seats in each aireraft involved, and to reconstruct the flightpath of
each to determine if those physical lim%;ations would hinder the crews

in their detection and obgervatiqn of the other airplane. i

The data developed by the fiight recorder readout were used to
establish the flightpatﬁ of the;Boeing T27¢ Since no detailed data
comparable to that obtained fo; the Boeiné 727 were available on the
Cessna, the flightpath parameters chosen were based on the best available
informatign. The scratch marks iﬁdicated that, ét the momen%rof impact,
the bearing of the Ceégna from the Boeing 727 was 18°., In ofder to

determine the heading of the Cessna at the “ime of impact, it was neces-

& !
sary to select two airspeeds considered to be the reasonable ¢ruising

-
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speed e%tremities. The two speeds were 140 knots and 200 kmots. By
method of vector disgrams it was determined that at an airspeed of 140
knots, the heading of the Cessna would have been 230° to impact, and at
200 knots, it would have been 2L0°. At any intermediate airspeed, the
heading would vary wi£hin this envelope.

The altitude variation of the Cessns 310 was computed by determining
the descent from 7,000 feet m.s.l. 8/ to 6,132 feet (collision altitude)
within the known time parameters. It was found that the Cessna descended
808 feet in 2 minutes 32 seconds, or an average rate of descent of 5.3
feet per second.

The ground track for the Boeing 727 and the two ground track para-
meters for the Cessna were plotted. From these ground tracks, ranges
and bearings between the two sirceraft were obtained covering the last
35 seconds of flight. This time.period was chosen as the maximum time
that one aircraft would have been visible to the other, besed on the
speed of the two emircraft and a median in—f}ight visibility of approxi-

mately 4 miles. |
i -

In order to detérmine ghe phys{cal limitations of wision from each
cockpit, binoeular photogrhphs were taken of a Cessna 310 and a Boeing T27
by the FAA's National Aviation Facllitles Exﬁerimental Cepter. These
photographs utilized a fixed seat and eye position which were obtained

through invegtigatlion and design eye position. - ' ‘

8/ The altimeter of the Cessna was found at a barometric settlng of 30.20

~  inches Hg. Since the Asheville barometric setting was 30.26 inches Hg
‘the aircraft would have been at 6,940 feet m.s.l. vwhen its altimeter
read »7,000 feet m.s.l. T '

-
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From these stﬁdies, it was ascertained that for the last 35 secon
of flight, the bearing from the Boeing 727 to the Cessna varied from 3
to 18°, and from 39° to 18°, with a Cessna speed of 140 kmots and 200
knots, respectively., The bearing from the Cessna to the Boeing 727 va
in a similer manner from 41° to 32° and from 30° to 22°.

The closure rate between the two aircraft at the Cessna speed of
140.Jmots varied from 528 feet/second at 35 seconds from impsct to 590
feet/second at 1 second from impact., At 200 knots the closure rate va:
from 638 feet/second at 35 seconds from impact to TCO feet/second at 1
second from impact;

Based on the visual angle (angle subtended by the viewed object)
resulting from the size of the target, = L/ it was determined that tl
crew of the Boeing TéTywould heve to look directly at the Cessﬁa in ox
to detect it when they were separated ﬁy 35 seconds. Had the vision T
the Boeing 727 been complgtely uhobstructed and had the crew been look;

directly forward, the Cessna could be detected at 20° to the right or :
'

'2/ Lockheed Aircraft Corporémion pubiication, "Gollision Avoidance V-

bility", LRM 790 L/STR #1004 (SST). .
]

39/ Targets referred to are point‘sources. It should be noted that as

aircraft converged the visual angles of the targets would increase.
" }
The following table shows the visual angles presented from both aix

craft at the time and speeds indicgted: '

-

c-310 Distance Seconds to - Visual Angle * Visual Ang

Speed  between A/C Impact * of €-310 [ __of B.T27
209 22,250" 35 ’ 3! { 177
200 7Q0" 1 1°42! : 851t
1ko 18, k50" 35 : 5! 20’

140 590! 1 - 2°1! 11°11°
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of the fovea at a range of about 7,100 feet. At closing rafes of TCO
feet/se;ond and 590 feet/second, the time from such detection to impact
is 10.1 seconds and 12 seconds, respectively. The Boeing 727 target
would be detectable from the Cegsna, providing the pilot had an un-
obstructed view, from 35 seconds before the impact to the time of impact.

Bach aircraft had cockpit window configurations resulting in some
restrictions to vision of a point terget source of the other aircraft.
From the normal eye positions of the Boeing T27 captain and copilot, the
Cessna would be partially obscured by the windshield posts. The Boeilng 7
as viewed from the Cessna pilot's normel position, would have been partis
obscured by the windshield center post at an airspeed of 200 knots and
completely visible in the copilot's window at a speed of 1hd knots., Fron
the Cessna's copilot position, the Boeing 727 would have been partially
obscured at the higher speed and behind the'post at the lower speed. As
was stated previously, the patﬁs of the target aircraft plotted on the
windshields were base& on fixed eye referen;e‘points. If the crewmembers
shifted theif head positions% theéﬁ paths ébuld have changed,

J ;

The study does not taquinto qﬁnsideration any regtrictio;s to visi-

bility such as haze and ci@ud obstructions.

1.16 Pertinent Information ’ f V/

Crew Positions - The Cessna ,

In ordgr to determine the aircraft seating position of tuéfoccupant
) i
of the Cessna, personnel¥at the Charlotte Airport who observed the crew-

memberé prior to departure were interviewed. The only person who actuall

5"
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witnessed the departure of the aircraft was the line boy con duty at th
time. From photographs, he identified the occupant of the left (pilot
seat as Mr. Reynolds. He could not identify the seating position of t
other two occupants of the aireraft.

Volce identification was made from communications recordings of
Charlotte Tower, Atlanta Center, and Asheville Tower. The voice of
Mr. Anderson was identified as making the transmissions during the tax:
cperations at Charlotte to the point where the IFR flight plan informal
was given to the towe:. All other ground and in-flight transmissicns :
identified as the voice of Mr. Addison.

Mr, Ande%son was a certificated private pilot and was in the proce
of regeiving multiengine ipstrqctions from Mr. Addison; Mr. Reynolds he
no airman certificates:

Ailr Traffic Control Procedures

The ATC Procedures Mgnual (AT P7110.1B) prescribes procedures and
accompanying phraseology to be used bx personnel of all facilities pro-
viding air traffic control service. éontrollers are requéred to be
familjar with all provisions of AT P7110.1B and to exercise their best
judgment if they enc&ﬁnter situations not covered therein.

With regard to IFR cont;ol responsibilities, it. is stated that the
procedqres and minima outlined in the manual are to be app;ied,'except
in caseg of authorized deviation (Sec. 112). fhis sectioﬁétates that,
"Pilots ere requiredkto abide by applicable provisions of EAR or any ot

pertinent regulation, regardless cf the application of any procedure or

.-
minima in this manual."

-
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Under IFR Procedures, Part 280, USE OF ROUTES, the recommended marn:
in which eircraft will be cleared over varicus routes is prescribed to

the controller as follows:

"280 USE OF ROUTES
281 Routes

281.1 Clear aircraft via one or more of the following:

A. Designated zairweys and routes.
Phraseology:
VIA:
VICTOR (color) (airway number)
or
J (route number)
or
SUBSTITUTE (airway or jet route) FROM (fix)
TO (fix)
CROSS/JOIN VICTOR (color) (airway number)
(number of miles) MILES {direction) OF (fix)
B. BRedials, courses, or direct to or from navaids.

Phraseology:
DIRECT
VIA:
(name of navala) (speC1f1ed) RADIAL/COURSE
or
(fix) AND (fix)
or

RADIALS OF (airway or route) AND {airway or route)

C. IME arcs of VORTAC or TACAN aids.

D. Radials, courses, and headings of departure or
arrlval routes. '

E. Vectors. '

F. Fixes /defined in terms of degree-distance from
navaids for sPecial military operations.

G. Coqrses, quadrants, or radials within a radius of

a navald.

~ Phraseology: ' 7

CLEARED T0 FLY (specitied) COURSE;S/RADIAIS/QUADRANTS OF
(navaid neme and type)
WITHIN (number of m:l.les) MILE RADIUS."
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The applicable regulation,with'respect to courses required to be

foilowed during IFR operztions, is FAR 91.123. The regulation states;
"91.123 COURSE TO BE FLOWN

Unless otherwise authorized by ATC, nc person may
operate an aircraft within controlled airspace under
IFR, except as follows:

(2) On a Federal airwey, along the centerline of that
airvay.

(b} On any other route, along the direct course between
the navigational sids or fixes defining that route.

The controller effecting separation between the Cessna and PAT 22 -
fied that he was utilizing lateral separation ag defined in Section 223
of AT P7110.1B. This section is found under general Section 220, Separ:

in which 220.1 prescribes, "Separate IFR and special VFR aircraf: by th

!

nminima and methods described in this section.” Lateral separation under
Section 223.1 is described in the Manmual as follows:
"223.1 Separate aircraft by one of the following methods:

A. Clear aircraeft on different airways or routes whose
widths do not overlap., (N)

B. Clear aircraft below 18,000 to proceed to and report
~ -over or hold at different geographical locations
determined visually or by reference to navaids.
'HJ‘ r
€. Clear aircraft o hold over‘dlfferent fixes whose
holding pattern airspace greas do not overlap each
other or other airspace to be protected.

D. Clear departing aircraft to fly specified headings
which diverge by at least 45 degrées. {
i
223.14 Note--MMrspace protected for airways is based on
airway widths described in FAR 71.5 and airspace
protected for routes w1ll be consistent with widths
deseribed in FAR T1.5." - o=

Fa '
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AT P7110.1B Section 262.7 also prescribés that Approach Control

facilities notify an arriving aircraft at the time of first radio con-
tact or as soon as possible thereafter, the type approach clearance or
type of approach to be expected if two or more approaches are published
and the clearance limit does not indicate whieh will be used. .

With respect to ATC procedures concerning cleérance read-backs from-
IFR flights, it was noted that on July 18, 1967, the FAA issued a General

Notice (GENOT) to all ATC facilities which read, in part:

". . . it is agency policy that read-backs will not
be deleted or discouraged and will be accepted by
Air Traffic Control Facilities. As good operating
practice, controllers may request clearance readback
whenever the complexity of the clearance or any other

factors indicate = need."

It is of interest to the Board thet in March 1966, the FAA initiated

' 11
an IFR Systems Indoctrination Progrem (SIP) —_/ designed to introduce the

neophyte/non—professional instrument rated pilet into the IFR Air Traffic
Contrel System. This was an experimental program limited to flights con-
12 .
ducted solely within the FAA Southern Region. —‘/ Participation was on a
" i

voluntary basis and the pro?isionélof the program were to be gxplained to

’ 4 )
those qualified pilots (qperating within the scope of 'SIP) at the time the
Y :

filed a flight plen, ; ’ : /}

In general, it called for providing p&gticipating pllots with expande

and more simplified ATC services. Special accommodations to bélrendered t

’

[ !
11/ IFR SyStem Indoctrination Program, FAA S0L250.1A, 3/2/66.!

%
12/ FAA Southern Region includes North Carolina, South Carolina,
Tennessee, Mississippi, Alabama, Georgia, and Florida.

5 -
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ATC facilities inciuded, inter alia, increased services and informatior
duéing preflight briefings, slower and more detailed transmittal of
clearances, simplified arrival and departure instructions, and advisor]
as to course/radial changes and facility frequency changes as necessar:
It wag specified in the instructions that because of congestion or
air/ground frequencies, pilots air-filing flight plans would not be

encouraged to participate.

Another purpose of SIP was to test the IFR system capability to

absorb the additional workload that would be generated by this program.

According to the FAA, the Southern Region received 37 responses out. of

total of 708 flight plans filed and, because of this apparent‘"lack of

interest,” the program was discontinued in August 1967. |
The Cessna reqﬁest;d aﬁd received its IFR clearance during taxi

operations, on an air/ground (tower) fréquency and was nct on a SIP fli

plan for this flight.

1

2. ANATLYSIS AND CONCLUSIONS

2.1 Analysis F
General #

The investigatioﬂ?disclosed no evidenﬁe of any failufe or malfunct:
of the alrframe, engiges, or éomponentsrbf either aircraft inyolved in
the accident. Both aireraft had‘been maintained in accordance with pre-
scribed.;egulations. The crew of PAT 22 and'thé pilqt-in-c?ﬁmand of the
Cessna were all proPé?ly certificated for their flights. ‘

Ta .
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Operation of Cessna, N3121S

The record is clear that the Cessna failed to comply with the
clearance‘to proceed from the Asheville VOR to the Asheville RBN. The
location of the collision site, approximately 9 miles southwest of the
VOR on the 243° radial, is not indicative of a flightpath which would be
in compliance with any of the four published instrument approaches for
Asheville.

The Board has considered three alternatives as to why the Céssn&
failed to proceed from the VOR to the Asheville RBN:

1. The crew of the Cessna, anticipating an ILS approach,
became confused by the clearance and were unable to
Jocete the Asheville RBN on the ILS chart prior to the
aircraft arrival over the VOR. In the confusion it was
decided that one of the other facilities depicted on the
TLS chert (OM or MM) was, in fact, the Asheville RBN and
a flight course toward one of these facilities was initiasted.

5, The crew of the Cessna, anticipating en ILS approach, mis-
interpreted the clearance wherein they believed that the
Broad River RBN and,the Asheville RBN were one and the same
facility. A course toward the Broad River RBN, depicted on
the ILS chart, was initiated fr?m over the VOR.

) E
3. The crew of the Cessna, either failing to locate the Asheville
RBN upon reaching the VOR, or for other undetermined reasons,
decided to ignore the clearance and continue inbound by visual
reference to the grounq. C
Prior to departure from Charlotte the’ flight recelved a weather
. f
briefing which included e forecast for Asheville for the approﬁimate
time of érrival, indicating & ceiling of 1,500 feet broken clquds, 12,0
& , d i’
feet broken clouds, w;;h the visibility 5 miles in haze. Iﬁ‘is not knov
what other preflight preparations were accomplished or whether the pilot

b -
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had flown into the Asheville area prior to this flight. The creﬁ
initially intended to conduct the flight in VFR conditions with no
flight plan. However, during the taxi-out, a complete IFR fliéht plan
was filed with fhe tower and subsequently the Cessna was cleared to th
Asheville VOR, via a direct route.

The first occurrence of significance occurred at 1151:30, while t
Cessna was under the control of the Atlanta Center. They were advised
to "expect an IIS approach at Asheville." Their attention undoubtedly
was focused on this possibility. Their radios were set accordingly,
their attenfion was undocubtedly focused on the ILS chart, and very lik:
a 1964 TI.S approach chart.

Normal ATC procédyres;call for a Center to be currently advised a:
to the type of approacﬁes %eing conducted at the various terminals witl
its area. In this case, Asheville Approach Control had previously in-
formed the Center that ILS approaches were being conducted. It is alsc
& required procedure for the Center tg advise an IFR flight of the type
of approach to expect gt the point o£ intended landing. ?he relay of
this information is intended £o provide a pilot with adeduate time to
review the approach ééocedurercurrentlyrin use at the destination air-

|
pbrt and the one whiéh he most 1ikelyaﬁill utilize in his approach for
ianding. It is not an approach clearance nor doés it necéssarily mean
that tlis is the type of an approach for whicﬁ the aircra%é'will finall
be cleared. preve?? under most conditions a pilot receifing an eppro:

advisory will prepare for thet type of approach.

LY
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Inasmuch as this advisory was received approximately 5 minutes pric

to the clearance to the Asheville RBN, it can reasonably be assumed that
during this period of time the crew oriented their thinking toward an IL
epproach at Asheville, and it is most probable that an ILS charf would b
been reviewed end the necessary plans for the approach formulated by the
crew during this time.

One of the first considerations would have been to determine the
primary fix for that approach and the transitiocn rqute to that fix frem
evef the VOR, which was the then current clearance limit. The primary
approach fix for the ILS apprcach is the Broad River RBN and the tran-
sition route from the VOR is delineated on the approach chart as 232°,
distance 12.7 miles. |

Examination of the radio equipment recovered from the wreckage of t
Cessna Indicates that one of the VOR receivers was tuned to the Ashevill
ILS and that the ADF receiver was tuned to Broad River RBN.

Considering the requirements for this spproach and the flight's
!
proximity to Asheville at ?his time, the'crew, most logically, would haw
! &

set up the radio navigation receivers as follows:

h 1

No. 1 VHF NAV receiver;to the Asheville ILS localizer

/
/

frequency (110.5MHz) ' /

' !

-

No. 2 VHF NAV receiver to the Asheville VOR frequency

(112.2Hz ) C,

|
i

ADF receiver®to the Broad River RBN (379 kHz)
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In this manner, inbound course information to the VOR would be
preserited by the No. 2 VHF NAV receiver and outbound heading infor-
mation from the VOR to the Broad River RBN would be presented by the
ADF poiﬁter, as well as a course deviation indicator (CDI) heading of
é32° if this was set up on the No. 2 VHF NAV equipment con passing the
VOR, Additionally, localizer course and glide slope (available only o:
the No. 1 VHF NAV) information would be preset on the No. 1 VHF NAV
receiver and would also provide a radiasl cross-check for Broad River
RBN as well as the ocutbound localizer course presentation which would
faeilitate the procedure turn.

At 1153:00, radar service was terminated by the Atlanta Center anc
control of the flight wes transferred to Asheville Approach Control.

3

At 1153:49, in responsé to a request from Approach Control, the flight

reported passing the 340° radial of the Spartanburg VORTAC. éé/

In thi

the first contact between&Approach Control and the Cessna, the pilot we

not advised as to the type of approach he would be given upon his arriv
Tt

at Asheville. As previously:indicateh, Section 262.7 of AT P7110.1B .

provides that Approach Control facilities will notify an arriving air-

craft at the time of ;first radio contact, or as soon as possible theres

Fm

' i
the type approach clearance or the tygﬁ of approach to be expected when

}i/ This position is not consistent with other known positions as indi
cated by radar observations end when plotted, shows an.inconsisten
ground speed between these points. Applying a more. g¢dnstant groun
speed over the route, it appears that the aircraft was passing the
350° radial at*Spartanburg at that time rather than the reported
340° radial.
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two or more approaches are published and the clearance limit does not
indicate which will be used. This was not done, It appears that the

contreoller did not know at that time what type of approach would be

utilized so he was unable to provide this information. While this
explanation is reasonable, it also 1s clear that lacking such informatio
the crew would proceed.on the basis of their latest information--that
given by the Center that they were to expect an II8 approach upon arrival
at Asheville.

The crew's expectation of receiving ILS approach clearance to
Asheville was probebly further fortified a few minutes later, at 1154:20
when PAI 1022 (another Piedmont aircraft inbound to Asheville) received
clearance for an ILS approach circling to land on Runway 16. At that tir
both aircraft were on Appfoach Con£r01 frequency and this clearaﬁce coule
havé been heard by the crew of the Cessna:. They would not, however, haw
had sny knowledge of the local airport traffic situation, specifically t!

)

departure of FAI 22, since these communications were transmitted on anot]
'
frequency. % i
l‘ I )
The next communication with fhe Cessna was & clearance {ssued by
! ! 4
Asheville Approach Contrpl at 1156:28 as follows:
o . ! ;) .
"Mhree one two one Sugar cleared/over the VOR
to Broad River, correction meke¥that the Asheville
radio beacon ....over the VOR to the Asheville
.radio beacon, maintain seven thousand, report passing
the VOR." o [

P ’ ' ¢

This clesrance wag acknowledged by the reply:

"Thr - two one Sierra"
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Again, there is no direct refereﬁce to the type of approach the
flight was to be given. However, the controller should have been awars
at this time that the Cessna would be cleared for an ADF-2 approach
rather tﬁan for an ILS approach since there 1s no ILS procedure utilizi
the Asheville radio beacon. Tt is evident, however, that the Cessna di
not proceed toward the Asheville radio beacon (298%) after passing the V

but rather proceeded on a southwesterly.course. This clearance,and ite

- comprehension by the pilot,is most significant. It not only establishe

Fm

& new clearance limit and route of flight but also formed the basis for
required separation betwsen the two alreraft inveolved.
In considering the adequacy of the clearance, the Board reviewed t

applicable portions ef the Air Traffic Contrel Procedures Manual (AT P7

Under the general headﬁng ﬁSE OF ROUng, the recommended manner in whic
aireraft will be cleared over various foutes is prescribed to the contr
To comply with this sectign of the_manual, it is apﬁarent that the cont
in clearing the Cessna from the Asheville VOR to the Asheville RBN shou

[

heve either specified & radial or course to be flown or specified "via

I
»

in his phraseology. There is mo doubt that had the controller used the
option of specifying.the radial or course from the VOR; i.e., ". . ., ov

the VOR to the Asheville RBN (via the 298° redial of the Asheville VOR)

the possibility for misunderstanding or error would have been reduced.

' I
waevea; if the controller had selected the use of the phraseology "via
i i

. over the VOR (via direct) to the Asheville radio beacon,”

1!

i.e.,
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doubtful that the clearance would have been enhanced or that any additional
significance ‘would have been added that was not already implied. ‘

FAR Part 91.123 specifies that a direct course be flown between twe
navaids or fixes defining that route, which further substantiates the
position that the omission of the word "direct" from the clearance should
not have affected the pilot's acticns in complying with the clearance or
the route to be flown from the VOR to the Asheville RBN, provided, of cours |
he knew the location of the destination to which he had been cleared.

This clearance should have been a precise indication that an ILS
approach was not to be utilized since there was no ILS procedure using the
Asheville RBN. However, the initial use of the Broad River RBN in the
¢learance, immedietely changed to.Asheville, could have continued a chain
of misunderstanding which ﬁas initiéted when the Center first advised the
flight that they could expect an ILS approaéh. The ILS chart contained
only one reference to the Asheyille REN, and that in the missed-épproach
procedure, It was not described by geographic location and the absence of

¥

a2 clear indication of its lopatioﬁ, coupléﬁ with the corrected clearance,
j ;

could very well have led thé pilotfto conclude that th? Asheviile RBN was
associated with an ILS apﬁr&ach, either the 3uter marker (OM) or, in the
alternative, that the designatiop’had ?een&gﬁanged from Broad River RBN to
Asheville REBN, and it was the change iﬁ name or designator that prompted
the control%gr's-initial usage of Broad River iﬁstead of Ashevilie. In
the absence of the desighmation of a radial te fly or, of more importance,
the identification ét this time of the type of approach to bg utilized,

i . B . _”. ' .
confusion could have teen compounded or a misunderstanding gontinued un-

detected.
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One minute 50 seconds after receiving the clearance, the flight
L

reported over the VOR (1158:20) as requested:

"Two one Sierra just passed over the VOR. We're headed
- for the . . ., (Pause) . . . sh . . . Asheville now."

Although the controller was given no indication that the clearance

was not understood since the flight did not requeét clarification or

.further instructions, the transmission could indicate an uncertainty as
to where or what the Asheville RBN was. The words 'we're headed for the
would presume the use of a facility name such as "Asheville RBN." TInste
the sentence was completed after a L-second pause by the single word,

"Asheville." There are many Asheville references in the terminasl area i
the approach chart. It is not unreascnable to conelude that at this pos

too, there was confusien or misunderstanding as to the destinatdion.

Finaliy, 1 mimute 16 seconds prior to the collision, Approach Cont:

cleared the Cessne for an ADF-2 approach to Runway 16, to report the
Asheville RBN inbound. This clearance was acknowledged, "roger", immedi
ately and unhesitatingly. At this point, it should have been clear to

the crew that the flight was not proceeding in accordance sith its
[

clearance and immediate action should have been initiated by the crew to

either report its position or request aééistance. However, if they stil
did not kmow the location of the Asheville RBN, it would not be unreason

to assume that they would continue their course while they were attempti
I L

to locafe Asheville RBN. i
. ‘

LY N
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At this point, the crew probably attempted to locate and study the
ADF-2 approach chart and/or verify the position of the Asheville RBN on
the ILS approééh chart. As was previously noted, the ILS chart has
numercus references to "Asheville'", and does not portray the geographic
location of the Asheville RBN. In either case, considerable time could
have been reguired to find the proper approach chart or evaluate the
aireraft's present position relative to the location of the Ashevilie R

Operation of PAI 22

PAT 22 was cleared for takeoff and reported "rolling" at 1158:07.
The report from the (essna was received 13 seconds later while PAI 22
was still on the runway in its takeoff roll. It must be noted that the

contreller's primary respensibility throughout this time was to insure
\ . .

that at least minimum seﬁéra%ion would be effected between PAT 22 and ti

Cessna in accordance with proéedures preécribed at AT P7110.1B. The co

troller charged with this r§sponSibility stated that he was utilizing

lateral separation as outlined in Section 223 of that manual and that n
'f

set distance or time is rgquiréd in the'separation criteria, as there
i i . :

were two aircraft over tﬁo diffg&ent geographical points proceeding alo

nonconverging paths. §

L3 " / .
However, it is the Board's intgrprqyation of the proceduqes out-
lined in Section 223.1 that the Cessna must be coﬁsidered an en route

aircraftiproceeding along a transition route from the VOR tc’fhe Ashevi

RBN, and that as such¥ it is entitled to 4 miles of protectéd airspace

either side of the centerline of a direct course between phese points.
L '
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Since the airport is located on the south boundary of that airspace
(see Attachment #1), any aircraft departing from Runway 16 with an
immediate left turn on course to the VOR.would most certainly enter
the pfotected airspace of a direct route between the VOR and the
Asheville RBN.

It can he seen that the restriction to PAT 22 to maintain runweay
heading until reaching 5,000 feet kept the aireraft clear of the prote
airspace required for the Cessna between the VOR and the RBN aﬁd, prec
cated on the receipt of the position report of the Cessna over the VO
on a nonconverging flightpath with the aircraft. Had this position
report from the Cegsna not been received by Approach Control prior to
PAT 22 reaching 5,000 feet, it would have been necessary for the con-
troller to again ameﬁd ERI 22;9 clearance to insure standard separatic
However, this was not necessary since the Cessna reportéd passing the
VOR while PAT 22 was sti;l on the runway and, in faect, the departure
restriction was not removed from PAI 22 unitl 1 minute 11 seconds afte
lift-off. With the knéwledge of EmI?EE's geographical position at thi
time (4 to 5 miles southeast jof the airport) and the time at which the
Cessna reported ovéplthe VOR, the cont;oller determined that adequate
lateral separation ﬁould eXist betwesn the two aircraft and the Cessne
would be well clear of the VOR before PAI 22 coulé arrive there.

The following table shows the distance that would have existed

between the two alwcraft at the times and positions indlcated predice
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upon the Cessna flyiné 8 direct course from the VOR to the Asheville RBEN

(in accordance with the clearance) at a speed of 180 knots:

Estimated EE/ Computed

Position Position of Separati
BEvent Time of PATI 22 the Cessna Distance
Position report 1158:20 - On Runway 16 Over -VOR 13.5 mi
of the Cessna
over the VOR
PAT 22 cleared 1159: bk 3.2 mi. SSE 4 mi. NW VOR 9 mi
unrestricted to of Airport
the VOR
Last tower 1200:08 4.5 mi. SSE 5.5 mi. NW VOR 8.3 mi
cbservation of of Airport li/
PAT 22
Collision 1201:18 8 mi. SSE of 9 mi. MW VOR 8.5 mi

PAI 22/Cessna Airport

Note: Projection of relative positions of beth aircraft beyond the
time of the accident shows increasing separation.

It is evident to the Board that had the Cessna transited a direct
\.
route from the VOR to the Asheville RBN, adequate separation in accordance
with requirements set forth in AT P7110.1¥ would have existed.

The flight of PFAI 22 wﬁs brief and involved only the f{akdoff and

.'; ' '
climbout to the point where the collision took place. The conduct of the
o ;
flight was in accordance 'wlth its IFR clearshce and within the confines of
) J L’/ !
14/ Based on the controller's estimate of the Cessna's speed, loock, TAS,
along a direct route from the Asheville VOR to the Asheville RBN.

Ei/ Controller estimeted his last observation ﬁebween L to 5 piles gouth-
southefist of the airport, slightly to the left of the logalizer cours
For purposes of th#s calculation, a distance of 4.5 miles was used.
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aprlicable procedures and fegulations. The Board concurs in the FAA
interprefation that the applicable TFR departure procedures were
establishéd for terrain/obstruction avoidance purposes and are not
mandatofy procedures when a departing flight can effect terrain
avoidance by visual means.

It was shown in the cockpit visibility study that each aircraft
could have been visible to the flightcrew of the other aircraft for
approximately 35 seconds priér to the collision, providing there were
ﬁo intervening clouds. Although witnesses reported that the collision
occurred in an area clear of clouds, the evidence indicates that both
aircraft would have been operating in and out of broken clouds Just pri
to the accident. Therefore, in this situation, the "see and be seen”
concept can only be cohsid;red'inapplicable. To observe visually and
avoid another aircraft under those exigting conditions of weather and t

high rates of closure, from a practical standpoint, is nearly impossibl
\

Also, neither flight was aware of the presence of the other and, theref
"+

would not be exerting any increased outside vigiiance for conflicting

traffic, In fact, it is belieyed that attention outside of the cockpit.

‘of both aircraft would have been somewhat reduced because of the higher

workloads associated with the departure and approach flight phases.
i . . . ’
The Board is unable to identify the specific reason for the Cessna

deviation from its clearance. The Board does not believe there is suf-
- i

ficient evidence to gonclude that the Cessna pilot ignoredythe clearance.

However, it is believed reasonable to assume that it was either by reasc

s
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of confusion or through misunderstanding of the clearance. In either
event: it is concluded to be the product of two factors: (1) inadequate
knowledge of the Asheville area by the pilot and poor flight planning, angd
(2) the failure of the ATC system to provide timely information which woul

have prevented the deviation or at least alerted the pilot to recognize hi

misunderstanding.

The Cessna pilot, prior to arriving in the Asheville area, should hav
reviewed and become familiar with all of the approach charts for fhe airpc
Had this been accomplishe& when the clearance was received, "over the VOR
the Asheville Radio Beacaon," the pilot would have been familiar with the
location and frequency of the facility. Information as to the location of
the Asheville Radio Beacon is contained in the OMNI supplement, the sectic
chart, the en route facility chart, the airman's manual, and the approach
charﬁs published for Asheville, all of which should have been availablertc
the Cessna pllot. If the Cegsna pilot had adequately-planned his flight,
should not have become confused or uncertain with respect to the meaning <
the clearance or the locat;on of}the Ashe;ille Radio Beacon, nor should he
have misunderstood the cleérance.}‘Furthermore, when Fhe cle;rance was re-
ceived for_an ADF.2 appfgéch, appfoximately)l minute prior to the sasccident
he should have known imﬁediatel# that he ?gé deviated from the ?iearance

and either reported his position or réquested assistance.

Concerning the operation of the ATC system, the Board re?dgnizes tha’

4

E

]
it is not infallible. It requires a cooperative effort on the part of bo
pilcots and controilers to achieve the desired results. If an inadeguate

cleararce is issued by & contreller, or if an adequate clearance is not

-
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followed precisely by a pllot, the programmed margin of safety is
decreased. A successful system must provide safeguards to protect
against the inhe;ent fallibilities. The use of surveillance radar,
where installed, provides a more positive means of air traffic sepa-
ration, since the controller can visually observe the tracks of airéraf
within its range. However, even this system adjunct becomes vulnerable

when aircraft not under positive control transit control areas asnd vita

altitude information are lacking. In nonradar environments, radio voice

communication which can be ambiguous and cause misunderstanding betwee-
pilots and controllers, becomes the only meens by which aircraft sepa-
ration can be effected. The only safeguard in this system is complete
adherence to clearances by pilots and, ideally, a method of air-to-grou
communications which iﬂsureé abgolute cpmprehension of instructions by
pilots and total assurance to controllers that clearances are being'
complied with. The scope ?f ATC p?actices and procedures in these area
must be majntained at that level wherein the possibilities for misunder
standing or confusion will be reduced go the absolute minimum snd which
in turn, will provide the maximﬁm amount of tolerance in tﬂe system.

There can be no doubt that had the cgntroller advised the Cessna t
plan for an ADF-2 approach at the timecof first contact or at least whe
the clearance to the Asheville RBN was given, any confusion ,0r misunder-
standlng by the pilot as to the approach to be conducted, qr as to the

i

locatlon of the Ashewille RBN, would have been eliminated prior to pass:

the VOR. Not only should the controller have been aware that the flighi

P
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had previocusly been_advised to expect an ILS approach, but he also must
have formulated in his mind the type of epproach for which the flight
would now be cleared. In view of the circumstances, the delay in the
issuance of this advisory must be considered as a major factor leading
up to the events which followed., In this instance, netwithstanding the
cbvious omissions on the part of the crew of the Cessna, the lack of
additional information from ATC to offset the previously issued advisory
in all likelihood set the stage for a situation that need not have develope

In addition, if the controller had specified a radlal or bearing from
the VOR to the Asheville RBN in giving the clearance, any possible doubt
as to the course to be fcllowed would have been removed.

Although a clearance -readback is not mandatory, a request to this

effect by the controller may have served tc clear up any uncertainty in

-the mind of the pilot with regard to the inétructions, and-perhaps may

have alerted the controller that they were not clearly understood. In

this regard, it is noted that on the day before the accident (July 18, 1967
't

the FAA issued a GENOT to ATC facﬁlities vhich read, in part:

. . as good operatlng;bractlce, controllers

may request clearance readback whenever the '

complexity of thé clearance or any other factors

indicate a need." ;

t

Obviously the clearance was not compléx, however, there could have

been no doubt in the mind of the controller at that time that minhmxn

s Lor

separation Of these two aircraft was dependent upon the Cessna%following
% . ‘ ‘

a direct course from the VOR to the Asheville RBN.
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It zppears to the Board, based on the facts in this case and other:
reviewéd in recent years, that controllers in their communications ofte:
tend to use the same standards for the professional air carrier pilots
and the nonprofessional general aviation pilots. While the Cessna pilos
in this case was instrument-rated and well gualified, the controller hac
no way of knowing the qualifications of the pilot with whom he was com-
municating. The Board believes that controllers shculd not egquate all
pilots with the upper segment of the proficiency spectrum. While we are
awvare of the pressure of time imposed upon controllers by the near
saturation of the system, we maintain that it should not be permitted tc
limit necessary communications. All the available informstion with resg
to clearances should Besgiven to pilots, particularly nonairline pilots,
and the practicg of readbacks of clearances should be encouraged, ?artic
larly, as in this case, where time was clearly available.

in the absence of radar surveillance which would assure that a pror
flightpathVWas being m@intained, it appears that more positive steps, su

#
as those discussed above, could have been taken to insure compliance wit

the clearance. ’

It must be stresgéd, however, that pilots are required to abide by
te applicable provisions of the FAR wﬁth respect to ATC procedures, re-
gardless of the application of any procedure or minima outlined in

AT P7110+1B. TIf there is any uncertainty regafding compli%nce with an

. ‘
ATC clearance, the pilot is required to notify an ATC facility.

Ta '
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2.? Conclusions
(2) Findings

1. Both aireraft were properly certificated and were in
an airworthy condition for the subject flights.

2. Both flight crews were properly certificated and
qualified to conduct thelr respective flights.

3. There is no evidence of any failure or malfunction of
either aireraft or aircraft components-prior to the
collision.

k. Both aircraft were operating on IFR flight plans at
the time of the accident.

5. Atlanta Center advised the Cessna to expect an ILS
approach at Asheville.

6. At 1153:49, Asheville Approsch Control had its initial
contact with the Cessna and no notification was given
a5 to the type of approach to be used.

T. At 1156: 26} Ashévnlle Approach Control cleared the
Cessna to proceed from over the Asheville VOR to the
Ashevilie RBN, ﬁut did notjidentify the type of approackh

t /

) F’/ - '

to be'ﬁsed.
8. The clearance to the Asheville REN was generally adequat

in terms of clarity, content, 'anﬁ intelllglbdlity, but d

not cdﬁform.to the applicable phraseology set forth in

AT P7110.1B.
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The clearance to the Asheville RBN was acknowledged
by the Cessna but was not read back. There 1s no
requirement for readback of ATC c¢learances issued
to en route airéraft.
The Cessna reported passing the VOR at 1158:20 and th
crew advised ATC that they were headed for Asheville.
PAT 22 was on its takeoff roll on Runway 16 at thié
time and had been cleared to climb to 5,000 feet m.s.:
on runway heading.
At 1159:4k, PAT 22 was cleared to climb unrestricted -
the Asheville VOR.
The Oéssna‘was first advised that they were to conduc
an AHF:Q aﬁproach to Runway 16 approximately 1 minute
16 seconds prior to thé collision., AT P7ll0.1B presc:
that Appr?ach Control issue an approach clearance, or
advisory as to the type of approach to be conducted, :

'

the time of first radio contact with a.flight or as s
as possible théreafter. | ‘
The collision occurred at 1201:18 at an altitude of 6.
feet'm.s.l. én the 2&3:'radial of th Asheville VOR, ¢
proximately @ miles‘southwest of that facility.
Terminal area Navaids were operating satigféctorily al
tim& of the accident. |

Surveillance rader was not installed at Asheville.
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The flightpath of the Cessna from over the VOR to the
accident site was not in accordance with the clearance
issued by ATC.
The departure of PAI 22 was in accordance with its IFR
clearance and in cconformance with applicable FAA departure
procedures,
Adequate separation, in accordance with the provisions of
AT P711C.1B, would have existed between the two aircraft
if the Cessne had proceeded on a direct course from over
the VOR to the Asheville RBN.
The crew of the Cessna did not request clarification or
instruetions regarding any radio transmissions from ATC.
The geographical location of the Asheville RBN is mot
depicted on the ILS approach chart for Asheville.
The'collision occurFed in a clear area; however, both

aircraft were operating in and out of clouds prior to the

. 't
accident, H i

d .
The Cessna and PAI 22 wgre unaware of the presence %f one
: f 4

another, as théw were communicating with ATC on different

} /

radio frequencies, /
B - !
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23. While the Board is unable to determine the specific
reason for the Cessna's deviation from its assigned IFF
clearance, it may have been due to (a) the pilot's in-

adequate knowledge of the Asheville area asnd poor fligk

planning, and (b) the failure of the ATC system to prov
timely information which would héve prevented the devié
or at least alerted the pilot to recognize his misunder
standing,

{b) Probable Cause

The Sefety Board determines that the probable cause of this
accident was the deviation of the Cessna from its IFR clearance result
in a flightpath into airspace allocated to the Piedmont Boeing 727. T
reason for such deviaéion;cannot be épecifically or positively identif

The minimim control procedufes utilized by the FAA in the handling of

Cessna were & contributiqg factor.

% .
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3. RECOMMENDATIONS

With respect to the-discussions of the landing epproach charts releva
to this accident, the Board is awere of continuing programs by the FAA to
review and modify aercnautical chart displays in order tc facilitate curre:
navigational requirements. Among the plamned changes to the C&G landing =
proach charts will be the pictorial display of all navigational aid facili
or fixes, applicable to the epproach, or missed approach procedure for the
type of approach being displayed.

In particular, this will result in the future depicﬁion of the Ashevi.
RBN on the Asheville ILS approach chart inasmuch as the Asheville RBN is a
facility utilized in the missed-approach procedure.

The FAA is proposing:co@ﬁinuéd modification of the landing approach
chafts as changes become necessary or deéirable and is being assisted in
this endeavor by the Flight Information Advisory Committee (FIAC) whose
members represent the aviatign intereéts of both Government and industry.

It is recognized that pilo?/ATC radio commanications in non-radar
terminal areas represent F%e préthy means by which air traffic separation
is safely effected. Cq%ﬁbrmityxﬁo establighed ATC p;ocedures by both pile
and controllers is the 6ﬁly meams by whic§ﬁ£he margin of safety and systenm
flexibility can be increased. | F ) '

In view of enticipated increases in ATC system utilization, the Board

$

. ( H
urges continued improtgment in communication methods and prot¢edures, espec:

with regard to IFR aircraft in non-radar environments. Specific areas for

study'migh% include the feasibility of mandatory clearancg:readbacks by pi

-
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revisions to recommended controller phraseclogy which will provide spec
instructions with regard to clearances that affect flightpath changes,
more frequent monitoring of the progress of an aircraft in a non-radar
terminal area through appropriate ATC communications. The addition of
surveillance radar to these areas, as it becomeé available, will of cou
diminish the problems of control experienced in the non-redar terminals

" The Board recommernds expeditious increases in ATC radar coverege as the
economics of money and manpower allow.

Another recogqized problem wilth respect to the safe and efficient
operation of the system is the widely varied experience levels of the w
pilots. At one end of the scale is the highly trained and proficient a:
carrier pilot who, for the most part,is intimetely familiar with the aspe
-of the air traffic system. At the other end is the nevly instrument-
rated genersl aviation pilet with a relatively iow amount of pilct time
and with limited "sctual instrument” flying experience. The system cam
and is not geared to, fully explolt e%}her end of the spectrum; however,
it is designed to be flgxible enocugh éo provide a safe ope;ation for all
pilots "qualified" to-participate. In addition to providing a means of
air traffic separation, functional requiyements of the system demand the
it be adaptable to an expediéious air dérrier and military operation as
necessary to meet the essential needs of traveliﬁg public gnd the Depari

; L

of Defenmse. ' %

*, .
In essence, the system and its procedures must be sophisticated to

the degree that a rapid and efficient traffic flow is asgured, yet simp:

P

-

T ]
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to the, point where a neophyte instrument pilot can be safely controlled.
From the standpoint. of system modification, it is apparent that these
Tectors work against one another. Moreover, as system traffic loads
increase, the variance between the pilot proficiency levels widen, and
the continuing need for system modificetion becomes more pronounced.

While the Board strongly favers the simplification of air traffic
contrel procedures as both a means te improve the programmed margin of
safety and to facilitate the less proficient IFR pilots, it recognizes
that modification in this direction can go only so far without a deleterio
effect on the efficlency of the system as it now exists. Any attempt to
radically simplify the procedures in order to totally accommodate the lowe
proficiency pllots can oﬁly result in a dual standard of control within th
ATC complex. The Board believés this woﬁld be an undesirable situation,
and as the present system nears the saturation point, one wherein the over
all level of sefety would be donsiderably reduced.

Therefore, in additlion to seeking methods by which ATC procedures may

. !
be improved and simplified,fthe ngrd also recommends that moxe stringent
requirements be establisped for thé pilots using the system.

Tt is suggested tha{?the FA%frevigw th%}existing minimum levels of
skill required for the issuance of an‘instg;ment pilot reting anf evaluate
these requirements against present and anticlpated system profiqiency leve.
requisites.” A valid criterion for these requireme;ts should ﬁera minimum

%

level of proficiency wherein a pilot receiving en initial instrument ratin

isrtruly qualified for immediate and unresiricted operation /in the system.
7.
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Further, it is recommended that the FAA establish a requirement for an

annual proficiency flight check for all instrument-rated pilots utilizi

the system to insure a continued level of proficiency which is at least

compatible with the initial requirements.

The establishment of higher requirements for instrument ratings wo

not be, and is not meant to be, an attempt to constrict the utilization

the system or to eliminate any pilot categories from continued use. As

natter of practicability, it is the only way that . the disparity in the

proficiency levels can be narrowed thereby improving the efficiency and

safety of the overall operation. In the long run, those pilots not now

reguired to demonstrate any proficiency level at all after receipt of a

instrument rating would beﬁefit, at the very least, by the instructiona

value associated with an annuel proficiency flight check.

T

BY THE NATIONAL TRANSPORTATION SAFETY BOARD:
\

a-ve

i

/s/

/ .s/

/s/

JOSEPH J. QO'CONNELL, Jr.
Chairman

»

QSCAR M. LAUREL
Member

JOHN H. .REED
Member

LOUIS M. THAYER
Member ;

FRANCIS H. McAdams
Member '



APPENDIX A

Crew Information

The Crew of Pledmont Flight 22, N68650 -

Captain Raymond F. Schulte, age 49, was employed by Piedmont Air-
lines oo July 18, 1947. He possessed airline transport pilot certific:
No. 96053-41 with type ratings for the B-T727, Fairchild F-27, DCc-3,
Martin 202/&0&, and commercial privileges, airplane multi/single-engin
land and sea. His last first-class medical certificate was dated July
1967, and was issued with no waivers.

Captain Schulte had a total of approximately 18,383 hours flying -
of which 151 hours were in B-T27 type aircraft. He had flown the B-T2
approximately 82 hours in the preceding 30 days. His rest period prio:
reporting on duty for this flight was approximately 15 houro.

Captain Schulte completed hlS tralning in the B-T727 on May 10, 19
He received an unsatisfactory grade on his initial rating chec¢k in the

area of traffic control and holding., He repeated the maneuver on a re-
I

check the following day and received a satisfactory grade. He passed !

, f
last line check in the B-T27 dn July 6} 1967.
"’ M -
First Officer Thomas C. Coﬁrad, age 30, was employed by Pledmont ¢

March 30, 1961. He possessed 8 commercial pilot oertiflcate No. 1516T¢
with an airplane single enginé land and,instrument ratings. His last

first-class medical certlflcate was dated March 8, 1967, and was issued

with no waivers. '
&
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He had a total of approximetely 3,364 flying hours of which 135
hours were in the B-f27 typé aircraft. He had flown a total of 52 hours
in the 30-day period preceding the accident., Pirst Officer Conrad com-
pleted hisltraining andlsatisfactorily passed his proficiency check in
the B-T27 on April 21, 1967.

Flight Engineer Lawrence C. Wilson, age 37, was employed by Piedmont
on August 23, 1965. He possessed Flight Engineer's certificate No. 1723¢
and eirline transport pilot certificate No. 1367T746. His last first-clas
nedical certificate was dated July 13, 1967, and was issued without waive

Flight Engineer Wilson had a total of 281 hours in the B-727 and sat
factorily completed his last line check on March 20, 1967.

The two flight attehdants were regularly employeed by Piedmont Tor
that position and were properly trained in emergency procedures.

Oceupants of the Cessna 310 - N3121S

Mr. John D. Addison, sge 48, was the assigned pilot-in-command of
N3121S. He was employed by Radial Air, Inc., of Springfield, Missouri,
and had been hired by Lanseair, Inc., to‘conduct this flight.  He possess
& commercial pilot certif%cate hq. 72864-L41, with airplane single and mul

engine land and instrument ratinés. Mr. Addison was also a rated flight

instructor, airplane and instrument and held an advanced gfound instructo
X _

certificate. Mr. Addison's most recent @ésuance of certificate was a

temporary airman certificate issued on February 14, 1967, when he wes

tested fo;_and sucessfully passed a flight instrﬁctor,renewall
- i

."
- ii -
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APPENDIX B

Adreraft Information

The Boeing 727-22, N68650, S/N 18295, was leased by Piedmont
Aviation, Inec., from the Boeing Company. The aireraft was manufacturec
in 1963 and had a total aircreft time of 6,445 hours. The time since
overhaul was 889 hours.

N68650 was equipped with two Pratt and Whitney JT8D-1 engines,
and one JT8D-1 engine.

The aircraft records indicate that N68650 had been maintained in
accordance with all company procedures and FAA directives. ‘ihere were
no aircraft discrepancies reported prior to departure from Asheville,

The Cessna 310, N3121S, S/N 35069, was manufactured in 1955 and he

a total aircraft time of 2,723 hours. It was equipped with two contine

0-470 engines each of which had a time since overhaul of 40 hours.

A review of all asvailaeble aircraft records indicates that the air-

craft was maintained in accordance with approved procedures and directi



He passed a seccnd-clasleAA medical examination on August 1, 196€
with the limitation: Holder must wear correcting glasses and shall hay
available a second pair of correcting glasses while exercising the priv
of his certificate.

Mr. Addison had a total of 10,000 flying hours as pilot-in-command
which approximately 1l hours were in the Cessna 310. He had flown a tc¢
of 118.5 hou;s while employed by Rapid Air during the period June 6, 1¢
to July 13, 1967. |

Mr. Robert E. Anderson, age 36, was an employee of Lanseair, Inc.
He held private pilot certificate Mo, 1597858 with airplane single-engi
land reting. He passed an EAA second-class medical examination on Apri
1966, with no limitations. Mr. Anderson had a total of approximately =
flying hours. Of th;s total, approximately U3 hours were dual instruct
and approximately 10 hburs:weré flown on instruments.

Mr. Ralph E. Reynolds, the third‘occupant of the Cessna was also e
employee of Lanseair, K Inc. No records were found that he heid or hdd e

\

possessed an FAA pilot certificate of any kind.

. i
| . i
!
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