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NATIONAL TRANSPORTATION SAFETY BOARD
WASHIN(TON, D.C. 20594

AIRCRAFT ACCIDENT REPORT

MIDAIR COLLISION OP
NORTH AMERICAN ROCKWELL AERO COMMANDER MODEL 360R, N3827C
AND CESSNA 181Q, N96402
LIVINGSTON, NEW JERSEY
NOVEMBER 20, 1982

SYNOP3E

About 1614 e.s.t., on November 20, 1982, a North American Rockwell Aero
Commander Model 5608, N3827C, and a Ceusna Mode} 182Q, N06402, collided In midair
about 2,000 feet over Livingsten, Hew Jersey, and crashed. The weather was clear at the
collision altitue, and both airpianes were operating under visual flight rles. The
accident occurred in tite eontrolled airspace of the New York Terminal Control Area.
Shortly before the collision, tta pilot of N3827C had edvised a New York Terminal Rader
Approach Control controller of his location and altitude. There was no evidence that the
pilot of N96402 had radlo contact with an air traffic facility. The pilot &nd the passenger
in N3827C were killed; the pilot of N06402, who was the airplane's only occupant, also was
killed.

‘e National Transportation Salety Board determincs that the probable cause of this
acoldent was the faflure of the pilots to exercise adequaie vigilance to deteot and avold
esch other. The failure of the pilots may have been due to the limitations of human vision
and the Inherent difficuities of percelving, recognizing, and effectively avolding a
collision. Contributing to the acaldent was tlie failure of the pilot of W98402 efther to
keep olear of the New York Terminal Control Area or to avall Limself of the traffic
advisory capability of the New York Teriiral Radar Approach Control  Also contributing
to the accident was the failure nf the controller to observe the potential confliet and to
adequately convey traffic information to N3827C.,

INVESTIGATION

Higtory of the Flight

On the morning of November 20, 1882, the owner of N3827C, a whits with blue trim
Horth American Rockwell Aero Commander Model 580E, flew the afrplane from
Taterboto Airport, New Jersey, to Blairstown Airport, New Jersey, for minor maintenance
at the airport repair station. The pilot was joined by a friend at the Blairstown Alrport
for the return flight to Teterboro.  The airplene degarted Blairstown about
1609, 1/ operating under visual flight rules (YFR), The pllot did not tile a flight plan.

i/ Al tines herein are castern standard time based on the 24-hour clock unless otherwise
noted.




At 1608:47, N3827C (radio call "27 Charlie" contacted the Snapy arrival controller
of the New York Terminal Radar Approach Control (TRACON), and the pilot requested a
practice ILS (instrument landing system) approach to runway 8 at Teterbcro Ajrport. (See
figure 1 and eppendix 1.) When asked by the controller to !dentify his position in relation
to a navigational fix, the pilot stated that he was about 7 miles sovutheast of the Sparta
VOR (Yery High Frequency Omn!directional Range). After the pilot set the discrete cods
assigned by the controller in his transponder, the controller idontified N3327C's location
as 1 mile west of the Moree radio beacon. The controller advised the pilol that N3827C
was in radar contact. The pilot was further advised of the current altimetor setting and
was requested to fly a heading of 170 degrees. The pilot acknowledged the altimeter
setting and the hecding change. At 1611137, N3827C's altitude, based on transmissions
from the mode C encoder in its transponder, wes shown on radar to be 1,860 feet. At
1622:02, the controller asked for the airplana'e altitude and the pllot responded, "We are
right now at two point oh (2,000 feet] sir." Becauss 2,000 feet was tha lowest authorized
altituda to the 1LS localizer, the controller then transmitted, "Okay, maintain 2,000,
numercus targets in your 12 o'elcek position, one showing 1,000 feet, altitude unverified,
the others altitude unknown." At 1612:17, N3s27C replied, "Okay, roger sir, that's
Caldwell Airport."

At the time of these trarsmissions, N9640%, a white with red trim Cessna 1820Q), was
about 7 nautical miles away, at a point that would have been between the 1 to 2 o'cloek
positions in relation to the pilct's view from the cockpit of N3827C:, N§6402 had departed
Kupper Airport, Mrnville, New Jersey, about 1600 for a flight to Ramapo VYalley Airport
near Spring Valley, New York. The airplane was equipped with a 4096-code transponder,
which was in use and which caused N96402 to appear as a VER radar target on alr teaffio

control (ATC) equipment; however, because N8§402 did not have mode-C altitude
reporting equipment, the airplane's altitude was not shown on the radar. The pilot, who
was unaccompanied, apparently intended to fly a direet courie, VFR, between the
airports. ile did not file a flight plan, and there i3 no evidence that he n'ade radio contact
with any Federal Aviation Administration (FAA) facility during his flight. The alrplane
was equipped with a two-way radio capable of communicating with ATC facilities. When
interviowed, the coniroller handling N3827C said that there weie numerous targe!s in tho
area at that time, but that he could not recall the movements of the VFR iargets, nor did
he recall having seen the radar returns of any conflicting traffi. N88402's pilot had
flown the direct cource scveral times, and he had marked his intended routo on a New
York Arca chart. His course line passed through the New Yoric T'erminal Control Arax
(TCA) and touched the perimeter boundary where the TCA floor lowers from 3,000 fee!
mean see level {(m.a.L) to 1,800 feet m.s.1l. (See figure 1.)

_ At 1612:23, the pilot of N3827C identiticd his airplane type to the cont-oller. There
were no mcre transmissions from N3827C. Starting at 1813:59, nn emergency locator
trursmitter (ELT) sounded continuously in the New Yoik TRACON until 1814218,

Several ground witnesses saw N3827C and N86402 collide in midaie about 1614,
'They stated unanimously that both airplanes appeared to be in level flight when ftirst
sighted, with N86402 slightly sbove N3827C, and that moments before colliding, H86402
benked steeply. The witnesses did not agree on the direction of N#6402's attempled
evasive maneuver. The point of collision was about 1 mile to the right of the course from
Manville to Spring Valley that N86402's pilot had marked on his N2w York Area chart.
The chart was found in the alrplane wreckage.




CALDWELL 1

rnmsaaox{: R

7NEHARK INFL.
+

70
SURFACE

NOTE« ALTITUDE VALUES ARE OISPLAYED IN HUNODREDS OF FEET E
¢ COURSE FROM XUPFER 10 RAMAPO YALLEY AS DRAWN OX
TCA CHART FOUND IN WRECKAGE OF N9%540Q2

T

R R T
NAUTICAL MILES

pors~ e RN T I - Wl




12-17-82

=
=
=
-
 —
w
O
=
=
]
<C
=
-
P
—
—
O
O
QZ
<C

48.0-16:13:59.0

a
[

16:03

TRACON
- ARRIVAL CONTRCL

—

CYED EXCERFIS FROCM ATC TRANSCRIFT
NEW YORK

e
[ Sy ¥H

SE

Cc
SNA OR - SNAPY OVER RIDE {(INTREPHONE)

TWR CR -

TOWER OYER RIDE (INTERPHINE)D

N3627C - AERC COMMANCER W3627C

SNAPY

LEGEND:

s
EnTiis
k'

WIN COMMANDER THR

o ) T
-l O —Q
LT « Z

W =Dzl

Qi il e 0N O e
D= NTE x w
R =

"SQUAWK CODE F

kL ) -
i LD

TO>®D wi--

b O = ()

O e _i-

—y - T

» Lo

O Ul >wtNGD smeLOCOT e il
OOT (L & AR Zr=——C
T e N Tl O OO
22Ul MNMNW ERERTOOQ-
rluurMernunnnnrk

b i) e

v =2 LD (O b O ot (O T

O IO

o

@ a3 DO 00 AW O

w0, ZOr WE LD N
L7 o -l -

— o O LA S L >

i M s DY e of LSBT e o FlRe i ST U 14, T TAg UE R
WO WDTLOZE OIS ZXa
et O OO O
= —_ (O ANE e iy O
Wihiie QUIEZde Wiollw@e=IT"¢0 5 (&

O wwunoo

- S bk = o <
i LK L e o S =L L) e e
I W22 DL =~
- UNWIO== QDX -

AN ALITQOEKO o020 Tl
(A s i Ll e B
17, 8 o el T
0OD O Xl

WTELLIGIBLE

L]
| 3

iad
IO T

INBOUND.
ZFR {IBOUND (UN

OearaX

A

— e

oIt Y  tee Dbty (00 - 200
QY LIX X LW wwd-- ~ND0

(L3 X DI wCHE -

- U -

[}

RC NEWARK
91
t
YOU.
SC

T. COMTINUOUS TiLL !

3 CUNDS CGF E.L.

Do X el A wall! LI e D= = a0

EOUN T U EOL LD DO N L T Lm— o O
W R U U TY T ILR WY OYOZOZLC T LY OY Y IO, XYwiua.Xuix <
o et CE I RO e > DN N b e RO OO ST e (00 = = DO

o O

=P o=

i O-ONOL N
L 00 = 00
ZiDZEM
nNZwnZ

ML N
OO -
DO
OO00O

o o O O O
P o D P, Im B e B e L D
G Mo NOLKNG NG NG
- 00 = £ < X L OO = 0
EZMNTEMMIEIMEMNIEINET
NZNZNZNZDNEZIW

O S OMMWNON
IQOO »OJONMININ
woooooaoaﬁul

& R

L o
S L VG
Q0 - 0D =T
MEMNZ
ZnZN

DO M
“O00
L) A A

{falie]

)

HUNDREDS OF FEF
ILLEY AS DRAWN ON

By HEWARK INTL.

o O L ol
=N =N =000
IO NG Ol

ool fuul Hoal HsWcdsW
ZhHENZNMI—D

M e DRI O DU
e TIEIOIT OO0

VNN M

W Cwn W e AW 6 W S

1

Pigure 1.—Collision tracks and excerpts from ATC transeript.
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Both airplanes crashed in a residential area. The occupants of the airplanes weie
killed. No one on the ground was injured or Killed, and there was no substantlal ground
property damage. The accident site coordinatcs were estimated to be 40°47'9" N and
74°19'50" W, about 15 miles southwest of Teterboro Alrport.

Meteorological Information

At the time and point of collision, the weather was clear. The reported weather at
Teterboro Alrport at 1550 wau:

ceiling--estimated 4,000 feet broken, 20,000 feet overcast;
visibllity--11 miles; weather—none; temperature--51°F; dew point--
45° ¥; wind—030 degrees at 4 knots; altimeter--30.54 inches; remarks—
breaks in overcast.

The reported weather at nearby Newark Airpert was similar; however, at 1650,
Newark also reported a 2,500-foot scettered clcud layer. Low altitude winds over the
area were casterly at 8 to 15 knots. Pilot reports throughout the afternoon indicated that
light to moderate turbulence existed et 2,000 to 4,500 feet over the northwestern New
Jersey area. At 1813, near Teterboro Alrport, the sun was about 12 degrees above the
horizon, at an azimuth of 213 degrees.

Wreckege and Impact Information

The airplanes impacted the ground about 1,500 feet apart in the Township of
Livingston, New Jersey. Debtcls from N96402's engine cowl assembly and from N3827C's
empennage was scattered between the main wreckage sites. Before impacting the ground,
both airplanes had struck trees adjacent to occuplied houses.

The right wing of N96402 was extensively battered, and the left wing was consumed
by fire. With the exception of damage to the engine and cowl assembly, no chvious midair
collislon damage was found. The lower skin of the nose cap assembly and the left cowl
fiap also had blue paint marks which matched the blue-painted surfaces of N3827C.,

N3827C impacted the grouad in an Inverted position. There was no fire damage.
The fuselage was relativaly intact, except for the empennage section which had separated
from the {uselage. The right side of the fuselsge in the separation area had red paint
marks which were siimilar to the red-painted surfacas of N98402. Several plecos of the
einpennage wers found in the area beneath the collision point. The vertical fin was fuund
battered and torn. The left stabilizer, which had separated at the base, ¢cntained cuts
which were veprasentative of propeller slashes. One cut consisted of a longitudinal slice
that cut through the entire length of the stabilizer at an argle of 35 degrees to the
alrplane's canterline. The slice continued sbout 2 inches Into the upper leading edge of
the 1~f: elevator. The left elevator had separated from the stabilizer at the hinge and
torque tube attachment point,

Joth altimeters in N3827C were set at 30.50 inches Hg, which was the setting given
10 the pllot by the controller. The altimeter in N93402 was damaged and unreadable,

TNLT fromn N88402 was recovered from the wreckage; it had been burned. The
ELT from N3827C was not found.

.




Peruonnel Information

N3827C's pilot held vommercial pilot certificate No. 181261073 issued on July 8,
1982. He also held airplane multiengine land and instrument ratings, with airplane
single-engine land, private privileges only, FE: had accumulated about 730 hours,
150 hours of which had been flown in the 6-month psriod before his last medical
examination. He had 77 hours of instrument flight time. His second-class medical
certificate was issued on May 19, 1982, ‘The certificate contained the I'mitation that the
"Holder shall wear correcting glasses for near and distant vision while exercising the
privileges of his alrman certifizate.” The investigation did not reveal if the pilot was
wearing glasses when the airplanes co'lided.

N86402°'s pilot held private pilot certificate No. 51308429, issued January 4, 1981,
He was rated for airplane single-engine land. His third-class medical certificate was
issued May 20, 1982, without waiver or )Jimitations. On that date, he stated that his total
nylng time was about 200 hours and that he had fiown 50 hours in the past 8 months, The
pilot's logbook, which was found in the wreckage, indicated that on November 14, 1982, he
had a total of 248 hours. L

The controller handling N3827C was hired by the FAA in August 1981 and completed
training at the FAA Academy in January 1882, By July 1982, he had checked out on three
radar positions in the New York TRACON as a full performance level (FPL) contreller.
His most recent medical nertificate was issued in March 1982,

Medicai and Pathiological Information

Postmortem examinations of tha pilots disclosed no evidence of factors which would
have detracted from their ability to operate their airplanes. Examination also disclosed
that the airplane occupants died as a resul: of trauma from the impact.

Alr Traffic Control Procedures

Basic ATC procedures as applied to the national alrspace system are set forth in Alr
Traffie Control Handbook 7110.65C, an FAA publicatlon. The handbcok states that the
primary purpose of the ATC gystem is to prevent a collision between IFR airplanes
operating in the systeimn and to organize and expedite the flow of traffic. I[n addition to
the primary ATC function Lo IFR users of the system, there i3 a capability, with certain
limitations, to provide additional services. The provision of acditional services, such as
radar traffic advisories, is not optional on the part of the controller, but rather is required
when the work situation permits, In the sublect accident, the controller stated that his
workload was light during the time he was In communication with R3827C.

A Terminal Control Area (TCA) consists of controlled airspace, extending upward
from the surface or higher to specified sltitudes, within which all aircraft are svbject to
the operating rules and c¢quipment requirements of Title 14 of the Code of Federal
Regulatlonsr?CFR), Part 81. The geometric design of a TCA Is referred to as "an upside-
down wedding cake" because the ceiling or upper limit of the TCA is normally uniform and
the floor of the controlled anirspace Is at a higher altitude in inerements frora the center
of the TCA, with the base layer at the center of the TCA heing the smallest in diameter.
(See figure 1) Within the TCA, aircraft are provided with positive separation by the
controlling ATC facility, Rach TCA location i3 designated es either a Groupl or a




Group I TCA and includes at least cne primary airport around which the TCA is located.
In the New York TCA, the three major alrports—John F. Kennedy International Alrport,
La Guardia Alrport, and Newark Airport--serve as the multiple ceaters of a common
Group | TCA, The Livingston crash site is located within the portion of the New York
TCA at a point where the TCA celling is 7,000 feet m.s.L and the floor is 1,800 feet m.s.L

The "Airman's Information Manusl (AIM), Basle Flight Information and ATC
Procedures,” an FAA publication, provides Information to pilcts regarding TCA's,
Chapter 3, sestion3, paragraph 97a of the AIM states that, regaidless of weather
conditions, ATC authorization Is required before a pilot may operate within a TCA, and
pilots should not request such authorization unless their alrplane is equipped with s
two-way radic capable of communicating with ATC, a navigation recelver, and a
40068-code transponder with mode-C autoinatic altitude reporting equipment that replies
to interrogations by transmitting pressure altitude information in 100-foot increments,
Under the provision of 14 CPR Section 91.24(cX2), ATC may authorize deviation from the
requirement of an operating automatic pressure altitude reporting capability if the
transponder Is operating.

Chapter 3, section 3, paragraph 97t(2)Xd) of the AIM states that:

VFR non-TCA aircraft are cautioned against operating tco closely to TCA
boundaries, especially where the floor of the TCA is 2,000 feet or less or
where normal VFR cruise altitudes are at or near thu floor of higher lcvels.
Gbservance of this precaution will reduce the potential for encountering a
TCA aircraft operating at TCA floor altitudes.

While operating in a TCA, pilots of VPR airplanes are provided radar service, which
includes separation from all aircraft operating within the TCA. However, as stated in
Chapter 4, section 1, paragraph 165d of the AIM, this service does not relieve the pilot of
his responsibility to see and avold other aircraft.

The right-of--way rules of 14 CFR Section 91.87 state that when weather conditions
permit, regardless of whether an operation is conducted IFR or VPR, e&~h person
operating an aireraft must malntain vigilance so as to see and avoid other aireraft. When
a rule of 14 CFR Section 91.87 gives an alreraft the right of way, the pilot of another

afrcraft must give way to that aircraft and may not pass gver, under, or ahead of it unless
well elear,

Chapter 4, section 8, paragraph 408D of the AIM advises that controllers will issue
an Alfrcraft Conflict Advisory Immediately to aireraft under their control if they are
aware of an afreraft not under their control that is at an altitude believed to place the
aireraft in unsafe proximity to each other. Paragraph 408a warns pilots that tnis radar
service is not a substitute for pliot adherence tu safe perating practices, because the
pilots must be aware that saf.ty advisories are not always available and that many factors
affect the ability of the controller to be aware of a situation in which unsafe proximity to
another aircraft is developing.

The Flight Information Publication Policy contained in the preface to the AiM states
that:
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It is a pilot's inherent responsibility that he be alert at all times for and
in anticipation of all ecircumstances, situations and conditions which
affect the safe operation of his alrcraft. For example, a pilot should
expect to find traffic at any time or place.

Chapter 4, section 9, pazagraph 407a(1) of the AIM states that:

When meteorological conditions permit, regardless of type of flight plan,
whether or not under control of a radar facility, the pilot is responsible
to see and avold other traffic, terrain or ohstacles.

Chapter 7, section 1, paragraph 605¢ of the AIM discusses scanning techniques, and
Advisory Circular 90-48C, "Pilot's Role in Collision Avoidance," discusses psychophysio-
loglical factors affecting pilot vision.

Tests and Rescarch

Probable Ground Tracks.—The prohable ground tracks of the eceident airplanes were
reconstructed using the recorded radar Jata from the New York TRACON. (See figure 1.)
The rador data were provided from an ARTS III system anc contained beacon code radar
returns in range and azimuth for all 1200 and 5101 coded targets. 2/ The data covered a
time period of 19 minutes from 15:55 to 16:14. The range and azimuth values were
measured In relation to the antenna site located at Newark International Airport. The
geographical area covered by the data was from 210 to 330 degrees (magnetic) in azimuth
ard 0 to 30 miles in range. Radar returns at this facility are recorded approximately
every 4.7 seconds.

The radar ground tracks showed .iat at 1608:47, when N3827C initially contacted
the New York TRACON, the airplane was flying on a southeasterly heeding at an altitude
of 2,000 feet. About 1 minute later, the mode-C altitude encoder indicated that the
airplane was maintaining 1,900 feet. Thereafter, N3827C's recorded altitude varled
between 1,900 feet and 2,000 feet until 1611:39, more than 2 minutes before the collision,
and no further altitude information wss recelved. At 1612:04, the pilot told the eontroller
that N3827C was ". . .right now at two point oh [2,000 feet] sir"; the radar data
indicated 25 seconds carlier at 1811137 that the airplane was at 1,800 feet. At the point
of coltision, N3827C was flying a course of about 180 degrees magnetic.

The redar returns of N96402 showed that the airplane maintained a northeasterly
heading from the point of takeoff until the point of collision. The ground track was
slightly west of the charted course marked on the pilot's chart until 1612:02, when the
ground trcek cerossed the charted track ard continued slightly to the east. At the time of
collision, the airplane was making good & track of about 62 degrees magnetie.

The radar beacon code for N86402 was identified by correlating it to N3827C's radar
data and Kupper Airport, N96402's point of departure. The en route altitudes of N96402
were assumed because the alrplane was not equipped with an altituda encoder device.

2/ Code 1200 is the common VFR transponder identifier, related to N96402, and code 5101
was the discrete code assigned to N3827C.




Cockpit Visibility Study.—A study was conducted to determine the physicsl
limitations of visibility from the pilot seats of the two acecldent airplanes. Tho time
histories of tl.e airplenes’ flight paths and airplsne fligiht attitudes were used to calculate
relative target locstions, L&, asimuiit and elevation angles. These target locations were
plotted on the cumposite of the binocular photograpghs shown in appendix B. (The
binocular cemera simulates the humen eye and rotates about & vertical axis which
represents the pivctal point about which the head rotates on the spinal column. The
resulting photographs stiow the outline of cockpit windows =3 seen by each pilot and depiot
the target airplane as a series of points.) Tho shaded girv azess within the windows
outline thuse areas of the window that are exposed only to monocular vision of the pilot.
The data on the photographs In appendix B were produced by using specific eye reference
points, ATC "smoothed” flight path radar data, and computed airplane attitudes. Becauss
the maneuverability of both airplanes would havs permitted short-term excursions about
all three axes which could have gone undetected by the radar data, the information
procduced from the data is not precise.

About 75 seconds before the collision, ths airplanes were separated hy a distance of
5.7 statute miles (28,960 feet). The closure rate during this period was about 400 feet per
second, or a speed of 236 knots. To N3827( § pilot, N864U2 was at an szimuth of about
18 degrees right of the pilot's zero eye reference with little elevation. To N$6402's pilot,
N3827C remained at an azimuth of about 36 s left of the pllot's zero eye reference
and about 5 degrees below his eya reference. indicated by the binccular photographs,
each airplane enteixd the moneosular vision envelope of the other airplanes pilot about
45 seconds before the collision. From sbout 45 seconds beilore the collision until about
15 sec:onds before the collision, N3827C was obscured partially from the view of N86402s
pliot by the left windshield post of N98402. From about 30 seconds before the collision
until 15 seconds before the collision, N96402 was blocksd from the view of N3227C's pilot
vv tha windshield centerpost of N3827C. About 15 seconds before the collision. when the
airplanes were separated by about 1.2 statute mile (5,435 feet), N3827C ertered the
binocular vision envelope of N96402'% pilot, while N864C2 would have remained within the
monocular vision of N3827C's pilot. During the 107 seconds before the collision, while the
distance between the aircraft closed from a range of chout 7.76 statute miles (41,000
feet), the passenger of N3827C had the image of N96402 near his zero eye reference.

The target size of each airplane, expressed as a »isual sngle end related to slant
range and tiine prior to collision, was computed as viewed by the pilots. From each pilots
vantage point, the visual angle (VA) of each airplanes forestoriened lengih (VAF) and
width, i.e., wing span (VAW), were calculated for the last seven points depicted on the
binocular photographs. The piteh, roll, and yaw attitudes of the alrplanes were taken into
gccount. (See appendir B.)

ANALYHB

The pilots of both airplanes were properly qualified to operate thelr rewpective
airplanes, and the air traffic controller was fully qualified to perfuem his dities. There
was no evidence that before the collision there were any mechanical problems, system
malfunctions, cr communication difficulties involving either airplane.

" ‘The prevailing weather conditions in the collision area would not have interfe:cd
with the pliots' seeing ruch other. The pilets of bath airplanes were required by
regulation to "see and avoid™ each other.
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The pllct of N3837C had advised the TRACON controller that he was maintaining
2,000 feet, although 25 seconds befors his advisory the altitude encoder signal was
indicating an altifude of 1,800 feet at the New York TRACON. The S8afety Board places
no significace in the difierence between the reported altitude and the racelved altitude.
The airplane may have been at an altitudo of slightly less than 1,950 feet, which would
have cause] the encode. to transmit 1,900 feat, or the ditference could be atiributed to
the ses level barometeric corrections (QNH) applied to the pilot's altimeter and the
ground-baned altitude decoding equipment.

The pilot of N96402 was oparating under VER throughout the flight. There wes no
evidence that he had bean in\ -1io contact with any flight service stativn or tower facility
along his 1oute of flight. How. ver, his sirplaiie’s transponder wae tranamitling the YFR
identitice code, whish could have identified his alrplanc as VZR traffic on rader. The
cont:oller said that there wera numerous rader targets in the area, but that he could not
racall the movements of any of the VFR targets. Although the target of N$3402 would
have been on the display, the controllsr apparently never recognized or percelved it as
potential tralfic foi the aireraft that he wes working.

1HU6402's track, as plotted ca the pliol's New York Area chart, touched the TCA
boundury where the 3,000-foot floor level lowers to 1,800 fest. The proximity of the
pilot's rmarked routs tc the TCA boundary provideé no mergin for Gead reckoning
navigational error to ensurs that the airplane yrculd remain outside of the TCA alrspace,
unless the pilot flew through the arca at an altitude well below 1,800 Yect. ‘The point of
collision was sboust 1 mile east of the plotted course. The Sc_ety Board belicves that
N$6402 was operating tou closcly to the TCA airspace, especially considering the fact
that the pilot elected not to *ommunicate with the facility having lurisdiction over that
airs g0¢. The periphery of a TCA should be viewed with great caution as it is here that
there Is the greatest Ukalihood of intermingiing of controlied and uncontrolled traftic.

At 1611:42, N3827C was issued a heading of 170 degrees. The turn was completed
at some point between the 1812:07 radar ™hit" and the 1612:12 radar hit. At 1612:07, the
controller transmitied "okay malintain two thsitxend ah numerous targets in your twelve
o'cloek position one showing a thoussnd feot altitude unverified the other altitudes
unknown.® N3827C's pilot then transmitted "okay roger sir that's Caldwell Alrport.” At
this point, Celdwell Alrport would have been in N3827C's ® o'clock or 10 o'elock positions,
not the 12 o'clock position. The Sarety Board believes that the pilot was not looking at
the traific called by the controller, This circumstance should have been rocognized by
the controller, and he should have clarified the position of the 12 o'cloek traffic to the
pllot. These targets were not evidenced on the ATC radar data recorder during the
period, possibly because they were not transponder equipped. N96402 would have been
between the 1 o'clock and 2 o'clock positions, at a range of about 7 miles, The Safety
Board could not determine whether it was among the targets pevceived by the controller.
After N3827C completed its southerly turn and was established on a collision course with
N964U2, the controller did not identify the N0640Z target as confliethg traffic to
N38127C's pilot and, therefore, did not issue a further radar traffic advisory. The Safety
Board notes that the recorded ATC radar data provide evidence that the target cf N96402
was present on the controller's display. The Board belicves that the controller could have
and siwould nave observed the poteniia) conflict and issued an appropriate advisory. Since
the controller states that he was continuously monitoring the radarscope, the Board
cannot determine the reason the controller did not recognize the potential conflict along
the edge of the TCA., The Board conchuded that the collision potentisl was evident beforo
sither sirplane crossed the horizontal TCA boundary.
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Altkwigh there wes no definitive evidence to confirm the collision altitude, there
wore several clreumstances relating to the altitude question. The New York TRACON
rereived thy last encoded transponder altitude of N3827C at 1611:39, 2 minutes
20 seconds belors the collision. At 1812:04, 1 minute 55 seconds before the collision, the
pilot of N3837C told the controller that he was at 2,000 feet, and the controller then told
the pilot to maintsin that altitude, and, in the same transmission, called traffie. The pilot
acknowledged by saying, "okay roger sir, that's Caldwell Airport.* Because the pilot did
not verbally repeat the altitude, it !2 not known if he received that part of the controller's
transmission. However, the pilot's reply inav have been a singia statement, which
responded only to the trafflic advisory, or his statement may have been in two parts: (1)
"Okay roger, &ir,...", which could have dbeen an scknowledgement of the altitude
rlearance and (2} " .. that's Caldwell airport”, which could have besen in response to the
advisocy of the rumezous tlargets at the pllot's 12 o'clock position. Normally, an
instrument-ratod pilot could be expected to maintain the last assigned altitude untll
divected by the controller to descend. In this caze, the controller would not have
descended the airpiane farther until the airplene wes established inbound on the ILS
Jocalizsr and wan past the Dandy Intersection, The pilet hag this infoermation on an
instrument spproach chart in his pousession. At the time of the collision, N3827C had not
reached the descent points. Thus, as the preponderence of evidence supports the
conclusion that the collision occuresd in the controlled airspace of the TCA, the Safety
Board determines that the accident occurred within the boundaries of the TCA at an
nititude of ebout 2,000 feat.

The collision damage to N3827C was consistent with witness accounts that the front
of ¥96402 colliGed with the siGe of NI827C's rear fuselage and sheared off the latter's
cmpennage. Paint transfer marks and inward crush damage on N3827C indicated that it
was hit from the right (see appendix C). Propeller slicing across the rear fuselage and the
lieft stabilizer of N3827C revealed that N98402's cigine went across N3827C's tall section
nt & 55-degree angle. Based upon the ATC radar ‘racking data, the relative approach
nngle war 120 dogreee, and the 55-degree propeller marks indicate that N86402's heading
was turnad significantly to the right when it struck N3827C's fusciage. This direction
shange ¥ believed to have been due to the evasive maneuver by N86402's pilot and the
dewing of N98402 efter an initlal collision between the right wings of the airplanes.

In view of the favorable weather conditions end the angles of approach, the Safety
Boand could not determine why both pilots did not see each other. The Board recognizes
that slthough both pilots may have been scanning regularly for other traffic, they may
have been distracted at a critical time by chart reading or cockpit functions that
interrupted their outside scan pattern. Additionally, the pilot of N3827C may have been
overecrfident that the TRACON controller was protecting his alrspace because his
airplane had been redar identified, his altitude had been acknowledged, and he was flying
in positive controllad airspace. Although the position of the wun at the time of the
accident was Jow on the horizon and slightly to the right of the track of N3827C, the
Safety lowrd belleves that because of the high overcast, tha glare of the sun would not
have redaced the visurl range normally available to the occupants of N3827C. The sun
would have been behind the pilot of N96402, and it would not have affected his ability to
see.

There was a very limited pez*idd of time (107 seconds) for target detection.
Assuming thet the plicts were devoting a reasonable amount of time to scanning, thoir
failure to "ses and avoid" may have resulted from the difficulties of target detection and

recognition.
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The physiology and porformance of the eyes of a pllot involved in any In-flight
alreraft collision are as significant as the physical evidence In expleining why tarﬁets go
undetected. The limitations of the human visuel system influencoe a pllct's abliity to
detect a terget and explain why targuts go undetcsted even though they apgear in the
pliot's arex of vision. Tha limitations that could have applied to both pilots in this
accident include visual acuity, conspicuity, terget detection, target iize, motion
senaitivity, ampty field myopia, and blind spot.

o  VYisual acuity. Minimuya visual acuity is defined as the smallest detall
that the humean eye is capable of resolving at a specified distance. It is
influenced by the rate of motion, viewing time, and target travel
distunce. .

The relative size and viewing engles invoived in this aceident are fllustrated in tiw
binocular photographs in appendix B, It should be noted that the binovular pphot
produced fce this accident used spocific eye references, "smoothed" airpiane {light paths,
assumed altitudes, and computed airplane attitides and were not derived from precise
data. Therefore, some uncertainty is involvad. The composite of binveular ghotagraphs
prq;:cd in appendix B is only a baseline for a discusion of visidility faclors in this
accident.

o  Conspicuity, With reductions in contrast, conspicuity of a target
decrcases. The contrast of an airplane aegainst its background is a
function of the reflectance of the airplany surface, the location of the

sun, and atmospheric lighting.

In this sccident, the contrast of the alrplanes wold have becn good enough for each
pilot to see the uther airplane during the times ths other pllot's airplane was In the vision
envelope of the viewing pliot. The predominantly white airplanes would have been visible
aguinst the homogeneous background of the overcast sky. |

0  Terget Deteation. Any airplane structure in a pllot's vision envelypa
acts as a powerful "accommodation trap,” and traffic appearing along @
line ollslght close to a window post may be virtually invisible to tho
pllot. 3

In this accident, during Intervals several seconds before collision, both pilots were
limited to monocular vision caused by the windshield framing, which minimized tho ebility
of the pilots to datect the other traffic.

0 Target Size. Target detection is directly related to terget size when
recognition of its location, its luminance contrast, its shspe, and amount
of background clutter are constant. The human cye can detect targets
as small s .02° (1 min) of arc under static conditions with 100 percent
contrast. Target size must be considered as a fsctor in any in-flight
collision aceident.

3/ Roscoe, 8. N., Aviation Psychology, The lowa State University Press, 1980; "What You
See Is Not Always What You Gei,” Dr. R. A, AXov, Approach Magazine, U.B. Navy,
February 1683,
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The vicual sngles of the subject alrplanes would have cauzed the alrplanes to be
relatively smmall targets along the collision tracks, and at Point1l and Point 2 of the
binocular photogrephs (see appendix B), the cpposing targets were in the monocular visicn
of both pilota. The coekpit vublll?r udgr indicated that during the 43-second perlod-
before the collision, the detection of N98402 was reatricted by the windshield centerpost
in tha vislon enveiope of N3817C's pilot, and that during the 15-second period before the
collision, the imege of N3827C v.as unrestricted in the forward vision envelope of the
pilot of N38403; however, in the prior 30-second period, N382TC was in only the
monocular vision of N%loz's pilot. During the last 30 to 45 seconds before collision,
neither pilot had & totally unobstructed view of the other airplane, at l.ast until the
target size filied tha windshield at some time between 16 seconds and collision. During
the 107 seconds bafore the collision, the passenger in N3827C had the imege of N96402 in
ful! viaw near his vero sye reference.

It Is significant that the N98402 target remained naar the zero eys reference of
N3837C's pamsenger during the time that N96402 was within ncrmal visual range. If the
senger had beon looking for other airplanes, either on his own or by direction of tha
pilot, he might have soen N98402 in time to avert the eollision. It is also notewcrthy that
by leaning forward to Jook sround the windshield posts, both pilots would have increased
their opportunity to see the other airplane in their full vision envelope.

o mﬁ[@ _ﬁg%m_t&' eripheral vision, although lacking the necezsary
to or identify objects, does have motion sensitivity.

m, the eye will sense the peripheral motion and fixate on the target
by themrmlred eye and heed movements 30 that the target is viewed
fovea

In this cuse, the binocular photogrephs (see spperdix B) indicate that relative motion

of the accident alrplanes was not significant and both targets remained relatively
stationary in the vision envelopes of the pilots durving the last 60 seconds before the
collision.

o Empty Plewd &% This phenomenon can occur when & pilot sesrches
a homo‘enm eld, such as when flying during a hagy overcast day,

over water o mnow, at night, or at high altitudes. During this
phenomenon, the eyes t to rolax their focus to a resting
accomnmrodation distance within the cockpit.

This type of myopia meay have occurred in this accident as both targets would have
been viewed sgainst tha homogeneous overcast sky.

o  Blind Spot, A defect of the human eye iz located where the optic nerve
attaches to the retina. This defect Is normally compensated for as one
eye cah see obfents in the dblind spot of the other. However, a problem
eriecs when viewing targets near cbstruetiions at angles of 45 degrees 'r
more without head movement. The oniy way to alleviate the problem is
for the cbserver to turn his heed 20 that his fleld of vision is always
wilthin 4% dJegrees of center.

i at times, as in this accident, a pilot's 3ight was limited to monocular vision and
the target of concem was in the blind rpot of the eye, target deteation capebility would
be minimivaed at least, and possibly eliminated.
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A safe flight eavironmont requires all pilots, whether they consider themselves to be
VER or IFR, to exarcise the utmost vigilance to identify and react to potentlally
hasarcious traffic, As the Safaty Doard has stated previously, 4/ thy fundamental rule of
cockpit diseipline is vigilance foe othar traliic. The criticality of this rexponsibility is
emphasized by the m'dair coilision accident deta from 1957 threrigh 1982, when there
were a total of 878 midair coliisions, which resulted in 1,550 fatglit'es. (Boe sppendix D.)
General aviation aireraft were involved in 808 of these accidents, in 1981, there were 56
midair collisions thioughout the United Siates which resulted in 59 {atalities.

A recent National Asronautice and Space Administration soidy 5/ on ncar midair
collisions found that one-helf of 78 near mideir collisions in TCA's involved one airplene
not known to ATC. The report stated that many pilots under raiar control believe that
they will be advised 2f teaffic that is in a potential conflict. These piiots tend to rolax
thelr visual scan for another eirplane until warned of its presence, a7d when warad of a
conflicting airplane, they tend to looit for it to the exclusion of s.anraing for othsr tralfic.

In many midair collisions, inchuding this aceident, if both airplanes had been
equipped with altitude encoders, tiie controlier would have been better able to recognize
the potential conflict of the two airplanes, and the controider could have warned the IFR
pilot of the potential conflict with the VFR traffic. The installation of an altitude
encoder in N96402 might have prevented this accident. Th:e Safety Board encourages
owners of airplanes that are not equipped with enccders to install the altitude-reporting
devices as an effective safety measure and to cperate the encoder routinely. In any
event, pilois of airplanes witlcut encoders shoild comply with the advice contained in
Chepter 3, section 3, paragraph $78(2Xd) of the AIM which states that pilots of airplanes
without encoders should maintain wide scparation from the boundaries of positive
controlled airspace because even if they zre observed by the controller, their airpianes
may not be considered by the controller 83 confiicting traific.

Since 1968, the Safety Foard has expressed concern reganding the problems of
midair collisions and has conducted special studies and public hearings. To date, the
Board has issued 74 safety recom:nendations to preveni midair collisions (see appendix R),
However, regardless of the improved operating environment provided to separate
airplanes in visual flight conditions, midair collision: continue to occur as evidenced by
the annual collision record. Steandfastly, the 3afeiy Board has enphasized that the
primary responaibility to avoid collision rests with th: Individual pilot.

In 1868, the Safety Bosrd conducted a public hearing into the midair collision
problem. At this hearing, withessea drew attentio) to the facot that, unlike the programs
of the military, there was no required or optional training of civillan pilots in techniques
to look for and to perceive othar aireraft. At that time, the Board recommended that the
FAA require pilots to be given ground training in scanning programs to optimize alreraft
detcation and thus maka the time the pllot is looking outside the cockpit more productive.
‘"he Boerd further recomnmended on a priorvity basis that detection training equipment he
daveioped and made available to private pilots (Recommendation A-70-8) The FAA
rejected these Xro?oaah and the Safety Board classified the recommendation as "Closed-~
Unacnreptable Action.

4/ *Nireraft Accident Reports Brief Format, Issue No. 4," NTSB 1981,
"A Study of Neas Midair Collisions in US. Terminal Airspece,” Billings, Grayson, Hecht
and Curry, Natlonal Aeronauties and Space Adminis'ration TM 81225, August 1880,
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In February 1971, the Safety Bwrd recommended that the pliot training
requireinents In the Pederal Avistion Rogulations ba cmended to reqire the addition of
scanning techniques to the training syllabus (Roeompmendation A=71-12). In resprnve to
this safety recommendation, the FAA lasved an advince notice of propoved rulemaking
(ANPRM) to aslicit public cuinments conceining the tubject training. In en interim
response to the Board, the FA A ntated that its enalysis of the publle comments was not
complete, but that the mejority of thote responding alther were ogpoved to the proposal
o recommended that further action not be taken until addilional research and
development wan accomplished. Further, the FAA stated that a resvarch progeam would
be necessary to validute the transter of teaining to notusl t oparations and permit the
development of appropriate tralning methods and aide. The FAA stated that resoarch was
currently in progress and that dovelcpment efforts hwolved detsiled human factors
studies relative to scanning, detection, evaluation, and selsotion of the appiopriate
maneuver. The findings of the pregram were 1o ba3 applied to gensral aviation pilots,
flightorew training, and procedural revisions. On April 23, 1871, based on the stated
intentions of the FAA, the Salety Bosrd classifled the recommendation as "Closed—
Acceptabie Action.® Howevey, to dute, further FAA action on the safoty recommendation
has not been forthcoming.

The Salety Board recognives that the FAA emphaalzes the potential hazard of a
midale collisfon and the importance of out-of-ecckpit vigilunce through flight instruetoe
‘Am alcr i:ﬁml«}mgg :t; wg ev:uh;xtlm;, g.:;? biemlm flight rwiq;:A In the Falt:'a

y Circular, ACS0-48C, Pllot's Ro. H voiciance, the characterizes
the Alreraft Owner; and l’nou-l%aekﬁm‘i mg%i program called "Take Two and Ses"
&8s " .. an excellent educational projgram designed to inform pilots on eflective visual
scan mnglg%g." ‘The Board also consdors this to be an excellent program. However, in
:1“31; A.i a result of it investigation uf & midair collision, 8/ the Boerd recoramended that

e s

Establish a requirement for pllots to be trauined in the technijues of time

auélgn,z I;;stween visual scanning for airborne targets and cockpli. duties,

In 1974, this resommenxiation wir classifisd by the lloard a3 "Closed—Ununcceptable
Action" after tha FAA dM not act to establish such & roquiremant. The Safety Board
notes the faot that the FAA has etntinuad to stress the imporiance of ncanning, but the
Beard believes that the PAA has nnt provided enough einphasis on specitic techniques of
scanning such as those contained f: the ACPA prograrn "Take ‘'wo and Y. The Boerd
believes that this type of infoemstion and the information already contuin2d in Advisory
Circular ACS0-48C should be lailuded in FAA pub:lications 1uch as "Flight Treining
Handbook," "Instrument Flying Hamlbook,™ "Pliot's Handook of Aeronautical Knowledge,”
ot the AIM to the extent that there would no torger be a need to publish *he information
ssparately in a less popular, weldom-read fcemat. The Board considers this to be as
important as the femiliar subjacts of map reading, weather symbology, and pilotege.

§»7 Alreraft Accldent Report--"North Central Airlines, Whe., Alliso: Convair 340/440 (CV-
80), N99858, and Air Wisnontin, Inc., DHC-8, N4043B, noar Appleton, Witconsin, June 29,
10727 (NTSB-AAR-73-0),
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Tha systein of providitg seperatica is not error-proof, nor in ell prebabllity will it
crree be. Conflioting traffle, particularly near the boundar!as of a TCA, mey bz a threat
dinisctabls only by pilots, e:d (en oaly If they ere looking for it. Thete muy be one
auinman denominator to all midair eollinions, and that factor niight be described as pilot
coisplecency partioularly when an alplane is undee positive control. The Balsty Boaid
enphesiies as an essentiai part of a collision avoldance program that separation can te
niaintaintd most effectively by pllots who recognize that outside scanning must be an
spgrersivo procedure. Target recognition is a difficult task, and pilots must lean to trwin
themzelves to use hsad end-body riovaments as well as eye movements in a plannad
searning pattern to overcome the limitations on target detection in order to be able to
teke Limely evasive action.

CONCLUEIONS

Bhrtgs

1. The airplunes werve cevtificatad, equipped, and n.aintained in accordance with
Federal regulations and nporoved procedures.

2.  About 2 .ainutes before the colilsion, the New Yok Terminal Radar Approach
Control radar ceased recording iransmissions from the altitude encoder ol
N38217C, N98402 was .ot equippad with an altitude encoder.

The pilots were certificated properly. Therc was no evidence of preexisting
medical or physiologics! problemu that might have affectod their periormance.

The redar controller wes qualificd as a full performance level controller. He
also was medically quanlified.

The weather was clear et the collision altitude.

The wirplanes were opersting under visual flight rules. N3827C was being
rader vestored by the New Yorkk Terminal Radar Approach Control for a
practice ILS (instrumont Jarding system) approach to runway 6 at Tetetboro

airport.
The pilot of N96402 did not have radio contact with an afr traflic facility.

The cockpit visibility study indicated that during the 45-second period before
the collislon, the detection of IN93402 was restricted by the windshield
centerpost In the vislon envelope of N3827C's pllot, and that during the 15-
second period before the collision, the image of N3827C was unrestricted in
the forward vision envelope of the pilot of N98402; however, in the prior 30-
second period, NI317C was in only the monocular vision of N83402's pllot.

During the last 30 to 45 seconds before collision, neither pllot had a totally
uncbstructed view of the other airmplane, at least until the targat s'ze filled the
winishield at some time batween 15 seconds and collision.

During the 107 soconds before the collision, the passenger in N3827C had the
iznage of N98402 in full visw near his zero uye reference.
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The clicumstances of this accident Involve problems asscelated with the
limitations of human vision and the inherent difficultles of perceiving,
recogniting, and effectively avoiding a collision with another eirplane.

It both airplanes had been equipped with altitude encoder devices, the
controller would have been better able to recognize the potential confliet of
the two alrplanes.

13.  The controller could have and should have observed the potential traffic
confliot and issued an approprinte advisory.

14, The Safety Board determined that the collision occurred in the controlled
airipace of the New York Terminal Control Area.

FProbabla Couse

The National Transportation Safety Board determines that the probable cause of this
accident was the failure of the pilots to exercise adequate vigilance to detsct and avoid
ewh other. The fallure of the piicts may have been due to the limitations of hum.n vision
and the Inherent difficulties of perceiving, recognizing, and effestively avolding a
collision. Contributing to the accident was the failure of the pilot of N96402 either to
keep clear of the New York Terminal Control Area or to avail himself of the traffic
advisory capability of the New York Terminal Radar 2pproach Confxol. Also contributing
to the accident was the failure of the controller to observe the potential conflict and to
adequately convey traffic information to N3827C.

RECOMMRENDATIONS

As a result of its Investigation of this ascident, the National Transportat.on Safety
Board recommender] that the Federal Aviation Administrations

Consolidate information on visusl scan techniques in Advisory Circular
AC30-48C, "Pilots Role In Collision Avoidance," und information such as
that contained in the Alrcraft Owners and Pilots Assoclation’s program
"Take Two and See,™ regarding visual scan techniques, in ond ¢r more
publications that are referred to by pilots on a continuing basis. (Class
II, Priority Action) (A-83-54)

Include questions regarding visual scanning techniques for airborne
targets in written examinations for pilot licenses. (Class B, Priority
Action) (A-83-55)
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Member
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APPENDIX B
BINOCULAR PHOTOGRAPHS

DEGREES LATERAL VISIBILITY
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VISIBILITY FROM RIGHT SEAT REFERENCE POINT
LOCATED 43.5°° ABOVE FLOOR AND 19.5"° AFT
OF INSTRUMENT FANEL

NCTE: BLACK AREAS REPRESENT OBSTRUCTED VISION.
SHADED AREAS REPRESENT MONOCUILAR VISION.
CLEAR AREAS REPRESENT BINOCULAR VISION.

THE ACCURACY OF THESE ILLUSTRATIONS IS LIMITED BY CALCJULATED ZLIGHT PATH OF C-180Q
THE PROCESS BY WHIL: THE (LLUSTRATIONS WERE ®"RODUCED. FROM ABOLT 105 SEC. TO 16 SEC. PRIOR
THAT I8, THE iLLUSTRATIONS WERE PRODUCED FROM TRACINGS TO COLLISION (POINTS 7-1).

OF THE ORIGINAL BINOCULAK PHOTOGRAPHS. COCKPIT VISIBILITY
' AERO COMMANDER 560E
VIEWING CESSKA 180Q
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i

SIBILITY FROM LEFT SEAT REFERENCE POINT LOCATED
43.5”° AZOVE FLOOR AND 19.5" AFT OF INSTRUMENT PANEL

NOTE: BLACK AREAS REPRESENT OBSTRUCTED VISiON.
SHADED AREAS REPRESENT MONOCLILAR VISION.
IRMCK | o a
CLEAR AREAS REPRESENT BIRGCULAR VISION cMa?n V‘SIBIL"Y
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RELATIVE AIRPLANE POSITIONS AT IMPACT
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APPENDIX D
1357-1983 MIDAIR COLLISION ACCIDENT RECORD

mOAIR C&LIS’Q‘ ACCIDENTS

5. CiviL AVIATION
1557-1983

Number of Accidents by Sﬁ:ts of Aviatian I wvolved
Accidents Number Air Carrier Afr Carrier rrier AvTation Gen. Aviation
Year Total  Fatal ratalities  Afr Carrier Gen. Aviation Military ﬂ!}t&g Gen. Aviation

1957 1§ 6 19 as
1953  ié 12 86k
195¢ 12 10 20
1960 26 10 152 b/
1961 20 10 22
1962 19 9 27
1963 13 3 6
1968 15 7 12
1965 27 14 30
1966 27 N 13
1967 26 20 5T
1968 37 23 69
1963 238 12 122
1970 37 2 5%
1971 R 20 96
1972 2% 13 41
1573 24 12 29
1574 34 19 a8
197 29 13 47
1976 N 24 64
1977 34 17 41
io7e 35 23 189 ¢/
1579 7% 14 34
1980 24 i9 45
1981 30 13 47
1982 59
TOTAL 6’78" 33?‘ T.550

Includes 3 persons on ground
Includes 6 persons on ground
Includes 1 J.S. general aviation vs foreign afrergit
Includes 7 persont on ground
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NATIONAL TRANSPORTATION SAFETY EUGARD
Wzshington, D.C. 20594
Jangary 24, 1493




PREVIOUS SBAYETY BOARD
MIDAIR COLLIBNON RECOMMENDATIONS

In July 1669, the National Transportation Safety Bomrd issued a special accident
prevention study entitled "Midair Collisions in U.8, Civil Aviation." The study of 38
midair collisions, which occurred in calenda: year 1988, Involved 78 alreraft; 24 of the 38
collizions resulted In 71 fatalities--all cccupants of general aviation alrcraft. As a result
of this study, the Board issued 14 recommendations on July 23, 1968,

Or: November 4, 1069, the Safety Beard convened a public hearing for the purpose of
lnquhmﬁ.into the cause and prevention of midair collisions. The Board, sitting en bane,
heard the testimony of 26 witnesses, including representatives of the United States
Government, the aviation industry, and memters of the public. As a result of this
hearing, the Board issued 4 recommendations on June 30, 1979, and 11 recommendations
on Pebruary 22, 1971.

On June 7, 1982, the Safety Boa'd adopted a special study entitled "Midair Collisions
in U.B, Civil Aviation 1869-1870." This study updated the 1868 midair collision study and
included & review of the 1969 and 1970 midair collision accidents. As a resuilt of this
study, the Bnard issued 10 recommendations on September 21, 1872,

Sinve 1969, in additicn to the 39 recommendations /ssued as a result of these special
studies and the public hearing, the Safety Board has issued 35 other recommendations to
minimire the hazards of midair collisions and to emphesize to the aviation community the
inherent dangers of the "se¢ and avoid" environment. At least seven of il.ese safety
recommendations apply to this accident.

A-71-12: Amend the Lilot training requircments in the Federal Aviation
Regulations to require the addition of scenning technigues to the training syllabus.

A-T1-$1: Institute a program to provide .rore publicity to the existenca, function,
and use of the FAA Radav Adv Service in thoce Instances where VYFR flight is
requited through high-density traffic area. Consideration should be given to maling
the request for such service a mandatory procedure.

A-72-157: Develop a total midair collision prevention aystein approach to include
training, education, procedures, ATC equipment and practices, and the development
of collision avoidance systems and proximity warning instruments that are cost
feasible to the general aviation community.

A-73-28: Estsblish a requirement for pilots to be trained in the techniques of time
sharing between visual scanning for airborne targets and cozkptt duties.

A-713-32: Bxpedite the davelopment end issuance of national stendards for systems
to provide protection from midalr collisions so that the industry can proceed without
further delay to develop and market economically viable hardware.
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A-79-T4: Prescribe & method to insure that all general aviation pllots are tested
periodically on ATC rader procsdures, radar services, pilot/controller relationshipe,

and ATC clearance a8 appropriaty to thelr operations.

As a result of responsive actiona taken by the FAA, tha Salety Board clamified
Safety Recommendations A-71-13, A-71-51, and A-72-157 as "Closed--Accepiable
Action,"” clessified A-73-32 and A-79-74 as "Closed—Acceptable Alternate Action,” and
slessified A-70-3 and A-73-18 as "Closod--Unaceeptable Action.”




