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MATIONAL TRANSPORTATION SAFETY BOARD
WASHEINGTON, D, C. 2059%

AIRCRAFT ACCIDENT REPORT
Adoptedy June 13, 1975

UNITED STATES AIR FORCE CONVAIR VI-29D (CV-340)
AND
CESSNA 150H, N30430
NEWPORT NEWS, VIRGINIA
January 9, 1975

SYNOPSIS

About 1836 e.8.t,, on January 9, 1975, a United States Alr Force Con-
valr VT-29D (CV-340) and a Cessna 150H collided in flight over the Jumes
River near Newport News, Virginia, at an altitude of 1,500 feet. The
five crewmerbers and two passengers aboard the Convair and the pilot and
passenger aboard the Cessna were killed, Both aireraft were destroyed by
the collision and rubsequent impact with the water.

The Convalr was executing a precision radar approach to Langley Air
7orce Base and was under the control of the Lengley Ground Control Ape
proach final controller. The Cessna was on a local pleasure flights 1t
was operating in accordance with vigsual flight rules, and was not on a
£.ight plan,

The Natfonal Transportation Safety Board determines that the probe
able cause of this accident was the humn limitation inherent in ths see-
and=avoid concept, which can be oritical in a terminal area with a combi~
nation of controlled and uncontrolled traffic. A posgible cuntributing
factor was the reduced nighttime conspicuity of the Cassna against a backe
ground of city lights, ‘

As a result of this accident, the National Transportation Safaty
Board made four recommendationrs.

1. INVESTIGATION

1.1 MHistorv of the Flight

United States Air Force (USAF) Convair VT-29D, (CV-340) Serlal No.
52-5826, call sign Motel-32 (M«32), departed from Langley Alr Force Base
(AU8), Hampton, Virginia, at 0955 1/ on January 9, 1975. It was operating
as an adminlstrative flight to transport militery personnel from lLaigley
to Shaw AFB, Sumter, South Carolina, and Key Field, Msridian, Miseissippl.

| gt ok AUt LY | e, Sk

W

7 A1l times used herein are eastern standard, based on the 24-hour clock.
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At 1520, the flight departed from Key Fleld on an instrument fligit
rules (IFR) flight plan to return to Langley AFB, The flightevew cone
sisted of a pilot, a copilot, a flight mechanic, and two flight attendants.
There were two passengers aboard.

The en route portion of the flight wae handled routinely by the
Fedoral Aviation Administration (FAA} Alr Traffic “ontrol (ATC) facilities,
About 5 nmi southwast of Cofileld, Virginia, VORTAC, 2/ Washington Afr
Routa Traffie Control Center handed M-32 off to Norfolk, Virginia, ap-
proach control, The Norfolk controllers instructed M-32 to descend to
1,500 ft, ni,8.1,, and vectored it toward Lainpley for a hardoff to the
Langley Ground Control Approach (GCA) unit in preparation for a precision
radar #pproach and landing nn rumvay 7,

The handoff from Norfolk approach control to the lLangley GCA was
delayed because the GCA controller was recelving only an intermittent
retucn from the aireraft's transponder. However, the handoff wae come
pletad about 1832 when M-32 was approximately 12 to 14 nmi west of
Langley., The GCA controllers stated that thire had been no problems re-
ceiving transpounder returns from cther aircrift on the day of the accident.

The GUA approach controller's handling of M=32 was routine and at
1834 the afrcraft was handed of€ to the GZA final controller. At this
time, according o established USAF approich procejures, the crew should
have completed the descent checklist, and the aivcraft should have bean
stacilized at adout 120 to 139 kaots indicated aicespeat (KIAS), The Cone
vair's landing gear and landing lights would normally have remained re-
tract ed until glido slope interception at about 5 nmi from the runway,

The final controller established contact with M-32 when the afrcraft
was about 1C nmi from Langley. At 1834120, he i{nformed tha flightcerew
that further co-mmunicatioa from them was no longer raquived, and he con-
tinuel to vestor the aircraft to intercept the final approach course, At
1835109 and lust prior to tha 8 nmi range call, the final coantroller advised
Me32, "Traffic at onae o'clock, two niles, northwest bound." Theze was a
response from M=32 sbout 5 seconds later, which, to the controller,
soundid 1ike the wo. © "Roger."

The conti'oller later stated that he firat observed this traffic on
his sparch racarvscope. At the time he advieed M-32 of its presence the
traffle had net yet appeared on his precision scope. After advising M-32
of the traffic, h2 roteted the elevatfon antenna full right tovards the
unknow1 traffi: and the target appeared on the elavation display of his
precision scopa, e estimated that the unknowm traffic was at a range of
about 5.5 nmi, moving away from the ant.ana, about 500 tc¢ 70C faet above
the glidepath, and flylag in a northwesterly direction. Hu then rotated

2] A collocated very high frequency omirange and ultrahigh €requency
tactical alr navigational aid.
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the elevatfon antenna back to the published inbound course and to M-32's
redar raturn,

According to the vontroller, when Me32 reached 8 nmi, the unidentified
traffic appeared on his elevation display and shortly thereafter on his
azimuth display, At 1835:25, he told M-32 tnat the traffic appearcd
"glightly higher than you on precision radar." M-32 acknowledged with
"Roger," This was the last known cadio transmission from the flight,

Tha final controller said that he suffered a slight coughing spell
after the 7-mile call, therefore, he repeated the call, Immediarely :
after the second 7-mile call the two radar targets merged on his pre-
cision acope and then dissppeared, The controller informed the tower
that he had lost contact with M-32,

The controller stated that the targei that had merged with M-32's j
target was the same one he had observed on his search radarscope and hai }
called to M=32's attention, He believed that the crew of M-32 had had '
the traffic in sight. After the cther traffic had appeared on his pre-
cision scope, he had hed both targets in view continuously until they
merged., He further stated that M«32 had not intercepted the glidepath
before the accident, and he believed that 4i¢e radar return was at a
normal position on his scope for 1,500 ft, m.s.1,

arwa—— s ——

Cessna 1504, N50430, was a rented aircraft belonging to Cavalier ;
Flyers Incorporated which is a business involving flighi instruction, “
charter flights, and aircraft sales and rentals, Cavalisr Flyers is
located at: Norfolk Regfonal Afrport, a terminal-area airport located
about 20 ami southeast of Langley AFB,

According to the owner of Cavalier Flyers, the pilot of N50430 had
rented the afrcraft from him on several previous occasions. Tha owner
stated that on the night of January 9, 1975, the pilot had p’inned a
local flight of about 1 hour, He also said that the aircraft was not
equipped with a transponder,
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After performing a routine preflight irspection of N50430, the pilot
and his passenger boarded the aircraft and prepared to depart. The pilot
did rot, nor was ho required to, file a flight plan,

At 1802, N50430 departed from runway 5 at Norfolk Regional Airport
on a local visual flight rules (VFR) flight., At 1803:22, N50430 requasted,
and was cleared for, 4 decwnwind departure from the airport traffic area,
This was the last known contact with the aireraft,

The tower controller stated that N30430's navigation lights werae onj
however, he could'not recall having seen its anticollision light.




The collision occurred at approximately 1836, during hours of dark-
ness, at an altitude of 1,500 feet m.s.1, and at a point about 7 miles
west of the threshold of runway 7 at Langley AFB, Both aircraft fell
into the shallow waters of the James River tidal flat just west of Newport
News, Virginia. The Convair wreckage was located at 370 02' 15" latitude
and 76° 29' 41" longitude, The main portion of the recovered Cessne
wreckage was at 370 02% 14" latitude and 760 29' 54" longitude,

The probable flightpaths of both airecrafc as established by radar
tracks are shown in Appendix D,

There was only one known witness who saw both aircraft immediately
prior to the collision, This witness was aboard a fishing craft on the
east side of the main channel of the James River, He said he saw an sir-
craft that was directly abeam of his boat and at an elevation of about
15° above the horizon. At the time he did not realize that he saw more
than one aircraft; he belfeved that he was looking at a helicopter per-
forming a training miesion. He ob,erved mere than the normal number of
aireraft lights, which were clustered in a small group. He descrived thne
1ights as two flashing red beacons, one appearing above the other, with
what appeared to bte a row of cabin lights betweeen them, He saw what he
thought was 2 flare which axtinguished befora reaching the water. Imme-
diately thereafter, the sircraft descended vertically into the river and
burst into flawes, The w/{tness did not hear any explosion either before
or after impact with the warer, He proceeded to the wreckage area and
searched for survivors until relieved by a Coast Guard vessel.

1.2 Injuries to Persons

Injuries Cr Passengers

Fatal *3
Nonfatal 0
None 0
* Includes persons on both afreraft.

1.3 Damage to Alrcraft

Both aircraft were destroyed as the result of the in-fiight col-
11sion &nd impact into the water.

1.4 Other Damage

Nona.

1.5 Cr2w and Controller Inforration

The pilots of both aireveft and the GCA final controller were
qualified €or the operaticns involved, The Cessna pilot was properly
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certificated by the FPAA, and the military crewmembers ard the GCA final
controller possessed the necessary military ratings.

The Cassna pilot had about 12 hours of night-flying experience. Both
Convair pilots had exceeded their semisznnual night-flyfng requivement of
5 hoursj the Afrcraft Commander's ‘iighteflying time during thae last 6
months prior to the accideat amounted to 6.3 hours and that of the Pirst
Pilot amrunted to 6.0 hours, (See Appendix B.)

1.6 Aireraft Information

Both aircraft were within their respectiva weight and balance limits,
Both aircraft were maintained in accordance with applicable regula-

tions. ‘The Cessna was properly certificated and the Convair was in com-
pliance with the appropriate military specifications, (See Appendix C.)

1.7 Meteorolegical Information

A clear sky and unrestricted visibility prevailed at the time and
place of the accident. There was no moon.

Pertinent surface weather obaservations for the Newport News area at
the tire of the accident were as follows:

1800 -~ Clear, visibility 10 miles, temperature 549F,, dewpoint
‘335?., wird calm, altimeter setting 30,06 inches.

1900 -= Clear, visibility 10 miles, temperature 50°F., dewpoint
40%,, wind calm, altimater setting 30.10 inches,

1.8 Aids to Navigation

Alrcraft proceeding to Langley AFB from the southwest on aun instru-
ment approach utilize the Cofield VORTAC, which is located about 39 nwuf
from Langley. Runway 7 18 a primary instrument landing rumway, with an
inbound magnetic heading of 072°, This rumway is provided with a
TACAN 3/ approach capability, a full {nstrument landing system (ILS),
and a Mobile Cround Control Approach Unit,

The only navigational ¢id involved in the accident was the GCA radar,
The official nomenclature for the equipment at Langley {s AN/NPN 13
Mobile GCA. The equipment and associated tratlers are situated on the
north side of runway 7-25,

All controller stations in the GCA trallers are equipped similarly,
Each has two radarscopes -« a gsearch scope and & precfsion scopa, The

2;{ TACAN « Ultrahigh frequency tactical air navigational aid.




gearch scope, lccated above the precision scope, has transponder inter-
rogation capability, but the precision radar's capability is limited to
primary rader return, &/

At the time of the accident, the Moving Target Indicator (MII) gate
had been extended to tha limits of the search radarscopa. “he search
ralar renge was set at 20 nmi, and was detuned from its output capacity
of 1,500 watts to 300 wacts to avoid clutterivg of the radurscopes,
located at other bases in the area.

The precision radar elovacrion display has a logarithmic scale. 1This
causes the target of an aivcraft which 1s flying away from the antenna
site at a constaat altitude to appear to descend on the display, Thie
situation probably applied to thae Cessna, Conversely, M«32, flying
towards the antenna at a constant altitude, would appear to clisd,

The GCA unit was given a special postaccident inspection on the
morning of January 10, 1975, ‘The equipment was found to be operating
within prescribed limits,

the equipment had been flight-checked and had been found satisge
factory on August 23 and on October 30, 1974.

1.9 Communicaticns

There was ro indficatfon that either flig'.t had experienced any dif-
ficulties with communications, Personal acquaintances of the Convair
crew audited the approach control recorder tapes of communications between
the final radar controller and M-32} they determined that the transmis-
sions from the Convair were mile by the copllot,

1.10 Aerodrome and Ground Facilities

Not applicable,

1,11 Plight Recorders

Neither aircraft was equipped, or required to be equipped, with a
flight data recorder or a cockpit voice recorder,

1,12 Afrcraft Wreckage
The main wreckage of the Convair was located in the Jamas River,

0,15 miles to the right of the approach path to rumway 7 and 6.9 miles
from the runway's thrashold, Part of the wreckage protruded above the

4] Drimary Radar -« A radar systeu in which a minute portfon of a radio
pulse transmitted from a site is reflected off an object and then
raceived back at that site.
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water and was visible from che shore, The main Casana wreckage was
located in deeper water, 0,1 miles to the right of the approach path to
runway 7 and 7,1 miles from i:s8 threshold,

1.12,1 Convair Wreckage

The wreckage of the Convair was distributed on the river bottom in a
circular area with an approximite diameter of 200 feet. The left engine
and rose were located in craters, with the fuselage and tail progressively
accordioned onto the lower wreckage. The tail had separated but remained
attached to che fuselage by wire bundlas and control cables, The main
wreckage was orfiented in a south-to-north direction,

The right horizontal stabilizer was bent aft and separated from the
tall, The right elevator had separated from the stabilizer and its
torque tube was bent aft, The right side of the vertical fin, the right
horizontal stabilizer, and ite elavator showed red paint smears.

Not all of the right outer wing was rxecovered. That which was
recovered was fragmented extensively compared with the left wing.

The aircraft wis equipped with two twin=bulb, red, 150-candlepower,
Grimos rotating beacons, One beacon was located on the top of the ver-
tical fin, The other beacon 7as located on centerline and on the bottom
of the fuselage at station 530. These beacons wars not recovered,

1.12.2 Cessna Wreckage

Despite an intensive search, only the followiug parts of the Cessna
were recovered: the nose section from the propeller spinner aft to Sta-
tion 18.5, a section of the left inboard wing containing the left fuel
tank, and the vrdamaged right front seat,

The Cessna propeller had small nicks near the blade ¢ips. One blade
was be.it forward in a gradual radius to approximately 80° from vertical,
The blades did not contain any other damage such as gouges, tcratches, or
paint marks, The right side of the engine cowling was crushed agaiunst the
right side of the engine. The forward caoin fuselage skin on the right
side was completely torn open and depressed into the cabin. The right set
of rudder pedals was hent toward the center of the cabin, The instrument
panel, control wheels, and attaching parts were bent and pushed imward to
the left side of the cabin,

The Cessna was equipped with a 1ed, Aeroflash Signal Corporation,
1%0-candlepower flashing beacon., The beacon was not recovered,

1.13 Medical and Pathological Information

The bodies of the seven occupants of the Convair airnraft were re-
covered., Complete post-mortem examinations and toxicological tests were




made in ccordination with the Armed Forces Institute uf Pathology, the
Virginia State Medical examiner, and the staff of the Langley USAF Base
Hosyital, Post-mortem examiuations gave no evidance of preexisting
diseane and toxicological tests were negative,

The body of the passenger in the Cessiua was recovered on February 25,
1975, Pestemortem examination did not reveal amy preexisting disease and
toxicological testu were negative. The pilot of the Cessna had not been
located as of the date of this report.

There was no evidence of fire damage to the Cossna wreckage. «rire
damage to the Convair wreckage was limited to those gortions of the air-
craft that protruded above the surface of the water,

1.15 Survival Aspects

This accideat was not survivadle.

Ini.tial search and reucue efforts were conducted by local residents
and by witnesses to the accident, The Coast Guard was notified and ve-
sponded immediately; it coordinated /ts search and rescue efforts with
the Newport News Police and disastexr unitu of Langley AFB,

1.16 Tests and Research

1.16,1 ¥licht Tests

A series of nighttime approaches to runway 7 ware made in an Afir
Force Convair to determine the location of ground lights 4n front and to
the right of the aiveraft's flightpath, The purpose of these tests was
to determine to what exceat, if any, the city and shorsline ground lights
of Newport News could have masked the Cessna's anticollision and position
1ighte when viewed from the Convair's cockpit., Approaches were made on
the rumway 7 localizer course beginning at about 12 nmi and ending at 6
nri from Langley. The aireraft mairtained 1,500 feat altitude and a mage
netic heading of about 0700, The observed ground lights had a mixture of
hues from iucandescent lights, sodium lights, and mercury lights, as wvell
as hues of multicolored lights such as those used for adsertising purposus.

A flight test to observe the primary vadar returns produced by a
Cessna 150 was conducted on Jaruary 16, 1975, The aireraft's radar ve-
turn was monitored through left and right turns and two 360° turns {n
opposite divectiona on the final approach course at the 7 nmi range
marker of runway 7. The radar returns were lost for a period of two
antenna cweeps, while the aircraft was proceeding southaasterly on an
outbound course of 115° from the 7 nmi range marker of the Zinal approach
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coursa. The loss of returns occurred about 3 nmi south of the final ap~
proach course in thu area where the moving target indicator gain had beeun
reduced to prevent “blooming" cf the target. The quality of the radar
raturn, with the exception of the losses noted above, was good throughout
the entire test runs, The €inal controller on duty during vhe aceident
participated in the test.

1.16.2 Collision Geowetry

The collision tracks of the two ailveraft were reconstructed for the
last 180 seconds of flight using radar plots dsveloped from the recollec-
tions of USAF personnel who observed the Convair and the Cessna on their
radar displays,

Based on the best available information, the following assimptions
wers madet

Aflrspeed Hagnatic Hoadin, — Atticude

Convair 120 KIAS 080° to 070° 3° nose up
Cessna 80 KIAS . 298° lavel

At 1835125, when the final controller informed the Convalr crew that
the traffic appeared sligitly higher than the Convair on the precision
radar, the time to collision was about 26 seconds and the closure distance
was about 1.3 nni. At this time the visual sight angle from the Convair
to the Cessna was about 19°, and from the Cessna to the Convair about
300, (See Appendix G for the reconstructed collision augle and visual
sight 1inee from each aircraft,)

Empirical data show that a pilot requires about 10 to 15 seconds to
detect, track, assess, and to make a control input,

1,16,3 Visibility Study

A visibility study was conducted to determine the field of vision
from each cockpft. 5/ Cockpit visibility diegrams (Appendixes E and F)
show the position of cach aircraft in the fizld of vision of the occu=-
pante of the different cockpit scats. Any movement from the fixed eye
position from where the photographs were taken would affect the location
of the other aircraft in the viewer's field of vision.

1.16.4 Analysis of Paint Specimens

A number of paint specimens, including paint samples from both aire
craft and paint smears on the Convalr, were collected and sent to the

B7 & duel Iéns camera was used to record a panoramic view from the
design eye reference point from each cockpit seat, These binocular
photographs show the £111d of vision of each seat occupant based on
his fixed eye reference point,
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National Aeronautics and Space Administration (NASA) and the Federal
Bure.a of Investigetion (FBI) for examination,
NASA and FBI findings confirmed that a red gmear on the right sida
of the vertical fin of the T-29 was siwmllar to the Cessna red paint,

Paint smear findings were limited and in most cacus inconclusive be-ause
of the minute amount nf materfal availavle for xaminstion,

1.17 Othsr Information

1.17,1 Contrcllex's Duties

The duties of a USAF controller regarding traffic advisories and
vectors are set forth in Section 15 of the FAA Handbook 7110,8D, Terminal
Alr Traffic Coatrol., Paragraph 1540 states that the provieion of addi-
tional servicen 1is cortingent upon the controller's capability to fit it
into his performance of higher priority duties, and that the provision of
such services is not mandatory,

Pavagraph 545 sets forth the controller's reaponsibility for issuing
vectors to avold conflicting tiaffic. The paragraph scates, "Provide a
vector to assist an airvcraft receiving radar traffic information to avoid
obgerved traffic only when the following conditions exist:

a., The pilot requests it,

b. The afroraft to be vectored is within the airspace for
which you have control jurisdiction."

On the subject of safety advisories paragraph 1545 states:
"Iasue an advisory to radar-identified aircraft whenever .eadar

observation reveals a situation which, in your judgment, is likely
to affect the safety of the afrcralt.”

Paragraph 1550 provides the following guidance in case of altitude
conflicts :

“Take whatever action you consider necessary to separate alrcraft
corcerned 1{f an aireraft not under radar control is known to be at
an altitude and fn the same general area as one baing controlled,"

14 CFR 91,67 states that when weather conditions permit, pilots shall
maintain vigilarce so as to ses and avoid other aircrvaft, "regardless of
whether an operation is conducted under instruzent flight rules or visual
flight rules,'-
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1.17.2 YLetter of Agreewent

The coordination procecures between the Norfolk Tower and the Langley

GCA are contained in a Letter nf Agreement dated May 1, 1974. The letter
dulegates to the Langley GCA the authority ad responsibility for conduc-
ting radar arrival service for precieion/sucveillanze approaches to
Langley, and delineates the controlled airapaca within which these serve
ices can be offered. The transfer point for the approach to rumnway 7 ie
12 nmi from lLangley, and the vectoring area {8 2 nml e¢lther slde of the
final approach course beginning at the spproach ¢nd of rurway 7 and ex=
tending southvest to a point 10 nmi on the final appreach cdursa, All
handoffs sre to be made at or prior to the transfler point. The evidence
disclosed that M=32 had been handled in sompliame with these procedures,

Z, AVALYSIS AND CONCLUSIONE:

2.1 Anaiyais

Both aircraft were certificated, equipped, and afntained in accord-
anco with applicable regulations and procedures, 7There was no eviden:e
of preaccident fatlure o2 the structures, systenz, or cosponents of
either afrcraft,

The plists of both alreraft were qualifind for the flight, Mo avi-
denca was ¢:=covered to suggest impairment or incapacitation of the
Convair crew., Although the body of the pilot of the Cassna has not been
recovered, background i.nformation indicates that he wat physically fit at
the tiwe of the accident.

‘eather was not considered a factor in the accideat as the night
was ¢lear, with no meteorological restrictions to visibility.

With regard to the sequence of & suts preceding the collisfon, only
the actfions of the GCA final controller can ba reconstructed accurately.
This controller observed the unfdentified traffic on search vadar, issued
an advisory, repositioned the antenna to find the traffic on his pre-
cision display, refined his first advisory, positioned the ancenna back
to M-32, and then continued controlling M-32's final approach,

Ac¢cording to FAA Handbook 7110.8D, the USAY final controller's duty
to provide ,additional services ~« in this case traific advisozies «= was
not mradatory, and was contingent upon his ability to fit it into his
performance of higher priority tas«s, In this instance the controller
provided these additional services, not once, but twice, The only other
service the coatroller could have afforded M-32 was to iesue them avoide
ance vectors trared on his judgment of the situation, COnsiderins the abe
sence of a requext for avoidance vectors, the controller's belief that the
Me32 flighterew had the traffic in sight, the uncertainty about altitude
differential, and the short time available to decide upon a course of
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action that would resolve a conflict without ths possibility of aggravaLe
ing it, the controller acted in accordance with tha intent of prescribad
procedures,

The crew of the Convair probably had completed tha descent checklist
and vas preparing for the before-landing checklist and the interception of
the glide slope. Accordingly, the aircraft commander of the Convair, who
apparently was flying the alroraft, would have been observing his instru=
ments and relying on the other cockpit cremermbers to maintaiu outside
vigilance,

The exact route of the Cesana from the point southwest of Norfolk
Alrport to th4a point of impact 18 not known, Interviewa suggest that the
pliat would have crossed over the James River Bridge near its northeast
side and followed the brightly 1it shoreline of Newport News.

The Cessna pilot did not request radar monitoring from Norfolk ap~
proach control even though hie route of £light was within its area of
surveillance and control. The pilot was not required to request this
service, but it was available and there was no reason to assume that it
would not have beer provided upon requent,

A nurbex of factors Iin effect at the time of the collision, taken
either individually or collectively, could have affected the ability of
the pilots of either aircraft to detect the other aircraft and to take ape
propriate evasive action in time to prevent the collision, The nost
signlficant of these factors are:

1., Conspiculty of each aircraft

Both aircraft were equipped with red, green, and white position
l1ights and xed antficollisfon lizhts. However, neither aircraft
was equipped nor required to be equipped with high-~intensity anti-
collirion lights vi.ich would have considcrably enhanced each
aircraft'e conspicuity.

2, Background Lighting

The Convafir would have been viewed againat a fairly uniform dark
hackground, The Cessna may have been viawed against a background
which included the city lights of Newport News below the horizon,
thereby reducing the Convair crew's ability to detect and track
tha Cessna, However, if the Cessna were clicbing to the altitude
of the Convair, tha Cesena's 1ights would have been viewed entirely
against the background of the city lights, vhich would have reduced
drastically the detection capabilities of the Convair crew.
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3. Cockpit Vieibility

The following postulations in reference to cockpit obstructions to
vision are based on each crewmember's visibility from the afrcrafe's
design eyereference points, Any movement by the individual crew-
menbers' heads would result in the aircraft being viewed in
different portions of the windshields.

(a) Visibility from the Convair

It is possible that cockpit structure and cockplt protubere
ances interf-red with tha copilot's dete-ion and ‘racking
of the Coesna. Binocular photographs show that the Cessna -
1.6., 1ts visible 1lights -= could have been in the vicinity
of the windshiald post to tae right of the copilot!. zei>
referance po.nt for as long as 180 veconds prior to the cole
1ision, This assunas that tite Cessna was at 1,500 feet and
was maintainivg a heading of 298 degrees.

From the pilot's position, the Cessna's lights could have
been positioned in the ‘lower~right portion of the windshield
in the vicinity of the «up holder which is mounted on top of
the glare shield,

When these computed ‘ocations for the Cessna were rompared
with colcy photograrhs of ground lights, it became apparent
that oven without any masking of tlie Cessna’s target by
cockpit structure, the Cessna's lights would have been diffi-
cult to detect againat the ground lizhis, If marking due to
cockpit structure d%d occur, cauning only intermittent oppor-
tunities to datect and track the Cessna, the redetection and
retracking of the Ccssna would have been difflcult, especially
from the copilot's position,

() Visibility from tha Cessna

From the passenger's position, the Convair's lights would not
have been obstructed by any aircraft structure., They would
heve appeared slightly to the left of the aircra€t's center=
1ine.

From the pilot's position, the Convair's lights could hava
been masked by the windshield post to the left of the piloet,
The Convair's dark dackground should have enhanced the
probability of {ts detection,

4, Pilot Experience

The Convair pilots had £lown more than the USAF-required night
flight hours during 1974 while the Cessna pilot had about 12 hours
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of tctal night-flying exparience., Since virtually all USA¥ flight
nersontel recolve. training in the fixity~-of-target principle which
ascrxibes that au airborne target at tha same altitude is on a col=-
1ision course when its position, in the viewer's windshield, remains
unchanged, it must be assumed that the Convair crew had knowledge of
this principle, It ~ould not be detarmined to what extent, if any,
the Cesena pilot war sware of this phenomenon, Because of his low
total flight tiwe and his low total nighi £light time, he may have
had a l1imited abilfty to detect another aircraft £n a potential
collision situatior st night, to assess correctly the collision
geometry, and then to initiate effective evasion action.

3. Pilot Pusponse Considerations

When the Convair wae initially advised of traffic, the Zemile hori-
zontal separation should have provided adequate time for the orew
to detect, track, and assess the Cessna's target and to take ap-
propriate evasive action to avoid a collision, If the pilot of
either afrcraft had detected the othar an late as 19 to 15 seconds
before the collision, either one probably would have had sufficient
time to avoid the uviher, However, this in-f1light collision, like
so many others, contains too many urknowns to give a precise ace
counting of the factors that 1led to the collision.

It could not be determined whether the acknowledgement of the two
traffic advisoiies indicated recognition, real or supposed, of the Cessna
by the Convair crew. It 18 possidle that the Convair crew mistook either
ground lights or another aircraft as the reported Cessna. The possibility
‘that the crew mistook one or nure ground lights as the targei cannot be
ruled out} however, the theory that the crew saw an aircraft other than
the Cessna is not supportable since there were no other aircraft known to
be in that position at that time,

The possibility also exists that the Convair crew actually saw the
Cesana and inaccurately estimated its altitude, its aziiuth, and 1its rate
of closure, thereby discounting it as a threat, Such inaccurate percep~
tions have occurred at night when lighted targets appeared further away
and at different altitudes than was actually the casa. On occasion,
highly experienced pilots have taken evasive action when an iun-flight
collision sceemed imminent to them, only to discover later that several
hundred feet of separation existed between the aireraft. Conversely,
there have bean instances when pilots detected and tracked the iights of
another aireraft at night, believing that sufficient separation existed,
and only realizing at the last mument that evasive action was neczessary
to avoid a collision,

Although the approximate :0llision angle between the two airoraft was
datermined from the controller's recolleccion of the radar tracks, the
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attitude of each aircrait at the time of impact and the exact point of
inttisl contact could not be determined from wreckege examinatica., Paint
transfers ard the unusual aft bending ¢f the right horizontal stabilizer
of the Convaly corfirmed in general that a collieion occurred between the
right side of the Cessna and the right side of the empannage of the Cone
vai>. The available information is insufficient to asiess the possibility
thet one or both aircraft were engaged in evasive mansuvers which placed
the ajveraft in an unusual positfon at the time of collislon,

The accident 1s anothav example of the problems created by a hetero-
genous mix of controlled artd uncontrolled traffic in a highedensity termie
nal area where the regulations place the burden on both crews to see and
td avoid the other aircraft, The effectiveness of the see-and-avoid coue
cept is governed by the capability and raeliadiiity of the human element}
herein lies fts inherent limitation,

2,2 Conclusions

(a) Pindings
1. Both aircraft were certificated and mafntained properly.

2. All crewmember:s were qualified.

3. The Convair was operating in accordance with an IR flight
plan and was under GCA radar coatrol,

4, The handling of the Convair by both ATC and CCA controllers
wis in accordancs with prescribed procedures.

5. Tho Cessna was on a lo.al VFR flight witchout a flight plan,

6. The accident cecurrved outside tha afrport control area of
langlay AFB,

The Cessna pilot did not request and did not receive
flight-following sexrvice from ATC,

There was no restriction to in-flight vieibility in the
area of the accident,

From the Convair, the Cessna would lLiave been viewed against
the multicolored ground lights of Newport News, tharedy
reducing the Cessna's conspiouity,

As viewed from the Cessita, the background of the Convair
was uniformly dark,

Both afreraft were equipped with 1l50~candlepower iights,
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: ! 12, The Cessna was the Largat that the final GCA controller 19
: : ; eaw approaching from the Convair's leo'clock position,
| I 13. The final GCA controller gave the Convair crew two traffic AR
i - ; advisories of the Cessnuaj these wa:se acknowledged by the d 2
[ | Convair crew,

: | 14, The exact angle ¢.. impact 18 unknowa, L
q 15, Deformation and paint smesrs indicate that ¢l-e right sides ‘i;'
1. of the two aircraft were {nvolved .n the coliision iwpsct.
{1 3 , ;
i 16. The Cessna could have been temporarily mmeked from the Cone ) -
[N - vair's copilot by the windshield post end by the glare shield, E
VAR, 17, The Convair could havo been temporarily masked from the
R view of the Cessna pilot by the windshield post to hie left, 3 l
N 18, The Casuna pilot's abilfty to detect, track, and assess : f x
i . correctly the Convair's position could have been 1ffected % i l
4 : by his limited nighttime flylng experience, ;|
A () Probable Cause | b
: '. The Natlonal Transportation Safety Board determines that the probable 3 4
- | cavse of this accident was the human 1{mitation {nherent intha see-and-avoid k| |
' concept, whith can be critical inaterminal area with g conbination of cone .
trolled end uncontrolled traffic, Apossible contributing factor was the re- o .f .
- duced nighttime conspicuity of the Cessna agafnst a background of ¢ity lights, 18
4% . 3. RECC.MENDATIONS .
- 8 f F. A
: As a result of this accident, the Safety Board made four recommenda- |
] tions, (ippendix R)
¥ L\ BY THE FATIONAL TRANSPORTATION SAFETY BOARD
F s /5] JONN M, REED
g 5 Chairman
i g4 !
. FRt 3 /8l FRAKCIS H, McADAMS
\ e g Menber
T g f4] LOUIS M. THAYER
B ‘I‘I\,' r/s 2 t Hen-ber
Wk | /8] ISAEL A, BURGESS
| £ i Mamber
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APPENDIX A

INVESTIGATION AND HE(RING

1, Iuvestigation

e Board was notified of the accident at 1950 e.s.t., on January 9,
1975, and an investigacion team was dispatched to the scene. A working
group wes established -for operations/witnesses, air traffic control,
structures/systems, and maintenanca vecords, Special studies ware also
made of the human factors and the weather aspects.

Parties to the investigation were the Federal Aviation Adminief ration,
the Aircraft Owners and Pilots Aesociation, the United States Alr Force,

and Cavalier Flying, Inc,

2, Hearing

A public hearing was not held,
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APPENDIX B
CREY AND CONTROLLER INFORMATION

Alrcraft Commander James S. Rob:'.nso_q

Alrcraft Commarder James S, Robinson, Lt, Col,, USAP, sged 47,
was a Command Pllot aid a Standardfzation Evaluation rlight Exasiner.
He had accumulated 6,840 total flying hours, including 1,332 hours in
the T-29, He completed his last proficiency check on July 3, 1974, and
satisfactorily completed his last annual physical (Class II) on July 19,
1974, with no wsivers.

First Pilot Henry T. McAlhaney

?irst Pi.ot Henry T, McAlhaney, Majue, USAF, aged 33, was a
Senior Pilot. He had .sccumulated 2,206 total flying hours, includirg
202 hours in the T=29, Fa completed his last proficiency check on June
17, 1974, and satisfuctorily completed his last annual physi-al (Class
II) on March 5, 1974, with no wativers,

Both pilots ware iunstrument and night qualified i{a accordance with
Alr Force Regulations,

Flight Mechanic Leonard A, Giglio

Plight Mechanic Leonard A, Giglio, T/Sgt., USAF, aged 29, was
qualified for duties as a flight mechanic on June 13, 1974, He satise
factorily completed his last physical examination (Class ITI) on April 17,
1974,

All flighterew menhers had received adequate rest perlods prior to
reporting for duty on the day of the accident,

All cabin crewmeubers had satisfactorily completed thaeir prescribed
training and were medically qualified for flying duty,

Pilot Bruce David Pollock

f1lot Bruce David Pollock, Seaman E-1, USN, aged 19, held a prie
vate pllot certificate No. 188-46-0363, with ratings in airplaue single
engine land aircraft., According to the operator of Cavalier Flye:s,
Inc., Mr. Pollock had approximately 195 total £lying hours of which over
12 hours were at night, His third cless medicoel certiffcate was {ssued
on June 26, 1973, with no limitaticns,

Interviews with personnel assoclated with Mr, Pollock were conducted,
and it was noted that the truck of his flight route between Norfolk and
Newpurt News would normally pass over the northeast side of the James
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River Bridge adjacent to the shoreline of Newport News. No other facts
that could be considered significant to “he sccident were found.

Controlier William C, Nelson

The GCA fina! controller, Staff Sergeant William C, Jelson, USA¥,
sged 28, possessed an PAA control towuer operator certificate Ne.
166406139, with the following limitation, '"Langley AFd, Va., GCA only."
Sergeant Nelaon was a supervisory level controller. He ha? 3 years' ex-
perience as a GCA controller, of which 2 years were at Langley AFB.

Sergeant Nelson had been cif duty about 48 hours prior to repovting
for duty on the -“ay of the accident.
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APPEIDIX C
AIRCRAFT INFORMATION
1. United States Air Force Convair VT=-29D(CV~340), S/N 52-5826

Cenvair S/N 52-5826, was owned and oporated by the U, S, Air Force.
The last major inspection was performed on Septerber 4, 1974, at 14,304,1
hours. At the time of the aceident it had been £lown adout 14,473 hours.

The naintensnca records indicated the aircraft was continuously
maintained in accordance with United States Afir Force rules and regula-
tions,

The aircraft was equipped with two Pratt & Whitney Model Re2800-99W
erginer and two Hamilton Standard Model 43E60-53 propellers. Powarplants
identification and overhaul data as of January 9, 1975, were as follows:

Engines
Position Serial Nucbers Tima Siice Overhaul

1 NK510661 498,8
2 NK511014 1,218.4

Propellers

1 N191045 953.7
2 N174907 1,269,6

2, Cavaliar Flyers, Inc., Cessna 150H, N50430

C288na N50430 was owned and operated by Cavalier Flyers, Inc,,
Norfolk, Virginia, It had been flown about 3,224 hours at the time of
the ac:ident,

The last major inspection was a combined annual and 100~h:ur in-
spection which was performed on October 9, 1974, at 3,157.0 hoirs.

The maintenance records indicated the aireraft was continuously mafin.
tained in accordance with PAA rules and regulatfons. The records also
indicated that the aircraft had complied with all applicabla Afrworthiness
Directives.

The aircraft was equipped with a Continental Model 0+200-A engine,
Serial No. 63741+6-A with a total time since overhaul of 1,411,5 hours,
and with a McCauley Model 1A100 propeller, Serial No, F3154, with a total
time of about 3,224 hours since ovarhaul.
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APPENDIX E

LATERAL YISIBILITY - DECREES
40 30 20 10 » 10 20 30 40
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CESSNA 150
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NOTE:
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SHADED AREAS REPRESERT NOZIOCULAR VISION ONLY
CLEAR AREAS REPRESENT BINOCULAR VISION NATIONAL tanp:sit;ggwntuoncsnrnv BOARD

COCKPIT VISIBILITY - T-29

USAF T-28 AND CESSNA 150
NEWPORT NEWS, YIRGINIA
IANUARY 9, 1973




APPENDIX F
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USAF 7-29 AND CESSNA 150
NEWPORT NEWS, YA
IANUARY 9, 1975




ASSUMED FLIGHT PATH CF T=29,
HEADING VARIED FROM 080* 7O (70°;
AT 120 KIS AND 1300 ¥T.

APPENDIX G

MN TN Nare THIS DIAGRAM OF THE RECONSTRUCTED FLIGHT PATH

13 3
\‘) ’. i
» . <o
’ 30 SEC 1.5 BB g S

e 3.V MM

120 S¢C &1 N

IS DERIVED FROM ASSUMED AIRSPEEDS, ALTITUDES,
MEADINGS, AND FROM D2TA RECALLED FROM

RADAR DISPLAYS, THIS CHART THEN SHOWS ONLY
THE RELATIVE PATHS OF BOTH AIRCRAFT AND 15 NOT

INTENDED TO ILLUSTRATE ASSOLUYE DATA FOR
EITHER AIRCRAFT,

ASSUMED FLIGHT PATH OF C-150
FOR HE-ZING OF ABOUT 298°,
AT 80 KTS AND 1500 FT ALY,

150 sﬁc 7.6 NM

RECONSTRUCTION OF PROBABLE FLIGHT PATHS INFLIGHT CGLLISION

USAF T-29 AND CESSNA 150
NEWPORT NEWS, VIRGINW
JANUARY 21975
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NATIONAL TRANSPORTATIOM SAFETY BOARD
WASHINGTON, D.C.

AFPENDIX 1l

ISSUED: Aprel 25, 1975

FYYT'E Y YRS Y R YRR R XN YN N NN K] LR N TN R N R

forwarded to:

Mr. James E. Dow
Acting Administrator
Federal Aviation Administration SAFETY RECOMMENDAT 10N(S)

Washington, D, C. 20591 A~T75-35 thru 38

------ L R R E T . E R & B 3 R 4 F ¥ F N X N X L R R N _E 3 J X E B2 N B 2 X J

The Natioral Yransportation Safety Board is continuing its

investigation of the mideir collision between a Cessna-150H and a
USAF T-29D at Newport News, Virginia, on January 9, 1975. Thus far,
the investigation has disclosed that the Cessna was on & local VFR

- £light, that the pilot had not filed a flight plan, and that he was
not, at the time of the accident, in radio contact with any air traffic
control (ATC) facility. The T-29 was on its final approach to lLangley
Air Force Base, snd was under the control of the ground control approach
(GCA) final controller. The final controller had issued two traffic
advisories concerninz the Cessna to the T-29's flighterew, Although
it was derk, the wenther was clear, and the reported visibility was
'l miles, Despite chese facts, there is no conclus.se evidence to
indicate that either pilot saw the other's aircraf,

The Safety Board believes that this accidec< .gain points out the
hazards of an JFR-VFR traffic mix, and the inadzquicies of the "see and
avoid" concept in terminal areas, in which moderai: to heavy traffic
exists, The very nature of operations within a ttrminal area defeats
the viability of the "see and avoid" doctrine sine: the flightorew
in at least one, or possibly both, aircraft become involved with the
duties and problems of landing., Within these areas, aireraft must be
protected, ard the only method is the control of traffic by the air
traffic control systert,

The Tidewater area around Norfolk, Virginia, should have a teirminal
conti'ol area, There are six major c¢ivil and military airports within
35 nmi of each others Norfolk Regional Airport, Patrick Henry Airport,
Oceana Naval Air Station, No:folk Naval Air Station, Langley Air Force
Buse, and Felker Army Airfizld., KNumerous general aviation airfields
are situated througrout the Tidevater area, These fields generate a
traffic mix ranging from small giéneral aviation aircraft, helicopters,
and air carrisr aireraft (both prop-jet and turbine), to tha varfous
tactical aireraft of the military.




APPENDIX K

Honorable James ¥, Dow

During 197%, there were 205,600 IFR operations in the Tidewnter
arer, Based on data compiled by the Langley Air Force Base Air
Traffic Control Board, the Sefety Doard has estimated thet the
combined IFR and VPR operation in this uvea totaled about 709,000, and
that these will increase to about 886,000 in 1975.
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The Safety Board believes that the traffic situation in the
Tidavater area snd at Langley Air FPorce Base requires corrective
action to avoid a recurrence of such midair collisions., We also believe
that the nature of the traffic mix and the volume of the traffic
vwithin the Tidewater area warrsat the establishment of a terminal
control area which would encompass the area's major airfields,
Therefore, the Safety Board recommends that the Federal Aviation
Administration:
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1. BEstablish a Group II traffic control area to encompass
the following airports in the Tidewater area: OQceana
Navel Afr Station, Norfolk Naval Air Station, Norfolk
Regional Airpust, Langley Air Force Base, Patrick
‘Henry Afirport, and Felker Amy Airfield. Should this
prove impractical, we racommend that the FAA and
Department of Defense (DUD) Joint Review Group
coordinate and establish a Terminal Radar Service Area
(TR3A), similar to the one !n Sacramento Valley,
California, which will encompsce the Tidewater area,
(Class II)
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2, Extend che approach gates to runvays 7-25 at Langley
Air Ferce Base to a distance of 12 nmi, (Class II)

The Safety Board's investigation has disclosed othor areas of the
military-civilian aviation interface within the U, S, wherein eir traffic
control procedures could be instituted in a further effort to prevent
midair collisions. Therefore, the Safety Board further recommends that

the FAA-DOD Joint Review Group:

3. Determine which other military bases or areas require the
establishment of either a terminal control area or
terminal radar service arsa and establish them. (Class III)

4, Initate action to ensble DID to establish and maintain
group I type terminal control areas around selected
nilitary facilities. (Glass XII)
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APPENDIX H
Honorable James E. Dow 3

Tne Safety Board believes that these recommended procedures
require no new hardware, are vell within prasent capabilities and
methodologies and, if adopted, will lower tlie exposure rate of
both military and civil aireraft to the dangers of terminal-area
midair collisions,

Our Bureau of Aviation Sefety staff is available for additional
discussion 1f desired.

REED, Chairman, McADAMS, THAYER, and BURGESS, Members, concurred
in the above recommendations., HALEY, Member, did not participate,

W/ Cak

Byf/ John H, Reed
' Chei.rman




