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NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C. 20594

AIRCRAFT ACCIDENT REPORT

Adopted: September 16, 1377

- ——— ————— e ———

RUEL INSURANCE CORPORATION
CESSNA 414, N8PR,
and
U.S. AIR FORCE
F-4E, 67-0255,
NEAR GBRIGHTON, FLORIDA
SEPTEMBER 13, 1976

SYNJPSIS
About 0954 e.d.t., on Septemuer 13, 1976, a U,S. Air Force
F-4E, 67-0255, and a Ruel Insurance Corporation Cessna 414, NBPR, collided
ip flight about 7 nmi south of Brighton, Florida. The F-4E was the No. 3

alreraft in a formation of three F-4E's (REEDL 11 fiight) which was
descending to enter 1 restricted area for low-level gunnery practice.
The plan2s collided at 12,500 feet m.s.l. outside the boundaries >f the
restricted airspace. The pilot and three passengers onboard N8PR, and a
pilot onboard the F-4E were killed. The other pilot from the F-4E
ejected successfully and escaped injury. Both afrcraft were destroyed
during the collision and subsequent ground impact.

The National Transportation Safety Board determines .hat the
probable cause of this accident was tuoe failure of the pilots of EEED 11
flight to maintain adequate vigi ince in order to see and avoid the
light aircraft.

Contributing to the accident was the inconsistency between
Honmestead Afr Force Base Supplement 1 to Tactical Air Command Manual 55-4
which allowed a VFR descent into the Avon Park gunnery range and Afr
Force Regulation 60-16 which required all flights to be conducted under
1FR conditions unless to do so would result in unacceptable mission
derogation.




-2 -

1. FACTUAL INFORMATION

1.1 History of the Flights

About 0835 e.d.t..l/, on September 13, 1976, a Ruel Insurance
Corporation Cessna 414, N8PR, departed New Tamiami Airport near Miami,
Jiorida, on a business trip, The pilot and a passenger were aboard.

The aircraft landed at Executive Airport, Fort Lauderdale, Florida, and
picked up two more passengers. Just before talieoff from Executive
Afrport, at the request of the airport tower, the pilot of N8PR stated
tiat ne intended to fly to Tallahassee, Florida. This statement was the
last known radio transmission from this aircraft.

The Executive Airport tower controller watched N8PR depart and
climb toward the northeast. The pilot of N8PR had not filed a flight
plan and was operating under visual flight rules (VFR).

On September 13, four U.S. Afir Force F-4E aircraft, assigned
to the 3lst Tactical Fighter Wing, Homestead Air Force
Base, Florida, were scheduled for a student training flight to include
air refueling and ground attack practice at Avon Park Gunnery Range.
Homestead Air Force Base is about 15 nmi south of Miami, and Avon Park
Gunnery Range 1is about 135 nmi northwest of Miami,

An instructor pilot in the front seat of the lead aircraft was
to lead the formation. The cther three aircraft were piloted by upgrading
student pilots; instructor pilots occupied the rear seat of each of the
aircraft,

During taxi for takeoff, the designated lead aircraft had
maintenance difficulties and could not continue the mission. As preplanned,
one of the otiher F-4E's nssumed the responsibilities of the lead aircraft.
The instructor pilot remained in the rear seat.

At 0935, the three aircraft departed Homestead AFB on an
instrument flight rules (IFR) flight plan. Thair call signs were REED
11, 12, and 13; REED 11 was the desfgnation of the lead alreraft and,
therefore, the designation of the flight., During climbout, the flight
assumed close formation; REED 11 was in the lead; REED }2 was to its
right; and REED 13 to its left, Since the air refueling porticn of the
flight had been canceled before tak:zoff, the flight had recelved clearance
from Miami Center to proceced on 2 northwesterly heading toward the 34
nmi fix on the 322° radial of the Pahokee, Florida, VORTAC, the entry
point for the Avon Park Gurnnery Range.

.l/ A1l times herein are eastern daylight, based ¢n the 2d-hour clock.




At 0943, as REED 11 flight reached flight level 180 (FL-180), REED
11 requested and received clearance from Miami Air Route Traffic Contrel
Center (Miami Center) for the fiight to maintain « block altitude of %*L-180
to FL-210. At this time, as preplanned, the flight moved into tactical
formation, separated dby about 1,000 feet; REED 12 and 15 maintained their
sane positions relative to REED 1l.

At (0948:59, before reaching their clearan.e limit at the
Pahokee, Florida, VORTAC, the fligh: wasn cl:ared by Miami Center to
maintain 14.000 feet 2/, to descend to that altitude at the piiot's
discretion. Miami Center indicated that the lucal altimeter setting was
30.02 inHg. The lead aircraft then 3irected the flight to move iato
route formation Z{about 2 to 4 wing~width separaticn) for the descont.

At (252:20, REED 11 advised Miawi Center, 'Y enter, REED il is
passing 17,000, cancel IFR." Miawi Center replied, "REED 11, roger,
cancellatfon; see you on return.'" This was the last communication
between the flight and Miami Center before the coilision.

Shortly after canceling IFR, REED )1 changed his transpoader
to VFK code 1200 and instiucted the flight to switch to Avon Park :Irequency
to obtain the altimeter setting and wind Iinformaticn required for gunnery
practice on the Avon Park range. The flight then turned left 30° (o a
new heading of 315°, About 0954, during descent and at ar altitude of
about 12,500 feet, the No. 3 afrcraft in che flight collided with NBPR.
The aircraft collided about 5 nmi south of the Pahokee VORTAC fix which
was to serve as REED 11 flight's entry point into the gunnery range.

NBPR went out cf control and crashed on the Brighton Indian
Reservation northwest of Lake Okeechotee, Floiida, about 10 miles south

of Avon Park Gunnery Range., The four occupants of the aircraft were
killed.

REED 13 remained in formation momentarily, then started a
nose-low spiral to the left. 7The cccupant of the rear seat ajected fron
the afrcraft, parachuted to the ground, and was not injured; the occuipant
of the front seat was killed. The aircraft struck the ground on the
Brighton [ndian Reservation about 1.5 statute miles west of {8PR. Both
aircraft were destroyed during the collision and subsequent ground
impact.

None of the suvrviving crewmenmbers of REED 11 flight were aware
of an impending collision. None saw N8FR before the collision.

2/ Unless otherwise indicated, ali altitudes are above mean sea level.
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During a postaccident interview, the pilot who was in the
front seat of REED 1l stated, '"Just as Avon finished reading the 3,000-
foot winds, I noticed a flash past the left side of my radome., By the
time 1 recognized the object as aa aircraft, it ccllided with No. 3, who
was un ny left wing at the time." The {nstructor pilot in REED 11 was
busy copying weather information ac the time of the ccllision.

The geographic coordinates of the collislon were about latitude
27°06'12"N and longitude 81°03'45"W. The main wreckage of EEED 13 was
located at latitude 27°06'S51"N and longitude 81°05'31"W. The main
wreckage of N8PR was located at latitude 27°07'01"N and longitude
81°03'29"W. The accident occurred during daylight hours,

1.2 Injuries to Persons

Injuries Crew Passengers

Fatal 3
Sericus 0
Minor/None 0

Damage to Aircraft

Both aircraft were destroyed.

Other Damage

None

Personnel Information

The crews of both aircraft were qualified for their respective
flights, (See Appendix B.)

1.6 Aircraft Information

N8PR was certificated and maintained in accordance with Federal
Aviation Regulations. REEu 13 was maintained in accordance with U.S.
Air Force regulations. (See Appendix C.) The weight and c.g. for both
aircraft were within prescribed limits.

1.7 Meteorological Information

The surviving crewmember from REED 13 and the crewmembers {rom
REED 11 and REED 12 stated that RE:D 11 flight was descending in visunl
meteorological conditions. There were some towering clouds In the area;

however, they stayed clear of them. No one reported any obstructions to
visibility.
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In its 0900 observation for September 13, 1976, the National
Weather Service (NWS) station at Palm Beach, Florida, (about 60 nmi
east-southeast of the wreckage site) reported a visibility of 7 miles
with "towering cumulus and rain showers - all quadrants." In its 1090
observation, Paln Beach NWS repourtcd that the visibility had increased
o 10 miles and a "thunderstorm began at 0953, northeast meving north.”

The pilot of N8PR was briefed on the weather by telephone from
the International Flight Service Station at Miami, Florida. The crewmembers

of REED 11 flight had received weather information during their normal
preflight briefing. .

1.8 Alds to Navigation

Not applicable

1.9 Communications

Na communications difficulties were reported; howsever, there
was no UHI" guard cupavility between the Miami Center R-7 sector and REED
11 flight after the flight canceled IFR; the R-7 sector controller did
not have U{F guard transmitting capability. This capability was available
at a controller position about 15 ft to the R-7 controller's right.

1.10 Arrodrome Information

Not applicable

Flight Recorders

Not applicable

1.12 Wreckage and Impact Information

Following the coilisfon, N8PR crashed in a wet, marshy field
on the Brighton Indian Reservation. The main wreckage, which included
the fuselage forward of the aft pressure bulkhead and the right wing and
engine nacelle, wis upright in a shallow drainage ditch. The right
wingtip and tip tenk, the fuselage aft of the aft pressure tulkhead, the
vertical stabilizer, the tail cone and right horizontal stabilizer, the

right engine and piopeller, the tip of the vertical stabilizer, and the
nose cone were fourd within 330 feet of the main wreckage.

The remaiaing components of the airecraft were scattered in an
area 1/2 to 3/4 mil:s southeast of the main wreckage site. The left
wing, the left engiire nacelle, the left landing gear, and the left tip
tank were found in this arca. Comporents of the F-4E were also found in
this area, including the right fixed inlet vamp cnd ramp support, the
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vight adjustable inle: ramp, an auxiliary fuel tank, the right auxiliary
fuel tank pylon, the rear cockpit canopy, the rear ejection seat, and
miscellaneous small parts from the right wing and outboard right stabilator.

The main wreckage of the F-4E was found in a swampy area in a
small pond about 1.5 miles west of the N8PR site. All nf the aircraft
was in this area except those misceilaneous parts found with the N8PR
parts. The only parts from N8PR found in the F-4E main wreckage area
were pleces from the left engine cowl. (See Appendix .)

Smeared paint and adhesive, of colors similar to those on the
F-4E wreckage, were found on the left wing, the left engine nacelle, and
the left horizontal stabilizer of N8PR. A piece of cloth liner from the
baggage compartment of the Cessna 414's engine nacelle was found in the
hinge of the F-4E's adjustable inlet ram..

In tests after the accident, the left engine nacelle's baggage
compartment door from NO6PR was fitted between the right fixed inlet and
the fuselage of a F-4E similar to the aircraft involved in the accident.
I was determined that a bank angle of 30° and a track angle difference
of about 2° existed between the two accident aircraft when they collided.

Two transponders were found in the wreckage of N8PR. One
transponder was set on code 7220 and was in standby position. The
Natfional Beacon Code Allocation Plan does not allocate beacon code 7220
for use in the Miami area. The other transpoander was damaged in the
crash. The transponder was examined at the manufacturer, Examination
revealed that the first digit of the beacon code seatting was 1, the
second was not identifiable, the third digit was 0, and the fourth digit
was 0. Tt could not be determined if the transponder was operating when
the planes cocllided.

1.13 Medical and Pathological Information

The pilot in the rear seat of REED 13 ejected successfully and
was not injured. The pilot in the front seat was killed wihen his ejection
system failed because of damage received in the collision,

Post-mortem examination of the four occupants of N8PR revealed
that they died of impact ti1auma suffered either during the collision or
on ground impact.

Toxicological examination of the two pilots killed in the
aceident and a review of the medical records of the surviving pilot
revealed no evidence of pre-existing physical problems which could have
affected their judgments or performances.




1.14 Fire

There was no evidence of in-flight cor ground fire on either
alrvcraft,

1.15 Survival Aspects

For the occupants of N8PR, the accident was not survivable.
Since the F-4E was equipped with ejection seats for emergency escape,
the accident was survivable for the F-4E crewmembers. Howaver, because
the system which operates the ejection seat in the front cockpit was
damaged during the collision, the pilot was not able to escape.

1.16 Fests and Research

The Depict Log (DLCG) radar coordinates for REED 11 flight and
the code 1200 target determined to bz tha: of N8PR were obtained from
Miami Center. These cocrdinates and the beacon-reported altitude for
each aircraft were plotted as a function of radar system time in a
calculator program to compute the convergence of the aircraft invclved
in the collision. The results of the separation computation showed that
the target for the lead F-4E (REED 11) and the target for N8PR merged at
an altitude of about 12,500 feet.

In addition to target separation, the DLOG radar data were
used *o calculate the relative position of the lead F-4E and NBPR in
terms of the angle between a horizontal plane and the line of sight from
the F-4E's co N8PR., The average rate of closure be.ween the aircraft
was alse calculated. From 55 to 35 seconds before the collision, the
alrcraft vere closing at an average speasd of 19/ kn:; from 35 to 15
seconds before the collisior, the alrcraft closure speed decreased to
186 kn.

The computed data showed that N8PR was located about 22 nmi in
front of and 5,500 feet below the lead F-4E, and that their respective
courses were diverging when the R-7 controller told REED 11 flight that
it was cleared to descend. When REED 11 canceled the IFR clearance ‘or
the flight, N8PR was about 30° to the left of the nose of the lead F-4E,
and about 5.5 nmi and 4,500 feet below it. After REED 11 flight left
Miarif Center's frequency and turned 30° to the left, the respective
courses of NBPR and REE! 11 flight converged at an angle of about 3,2°,

The computed data also showed that 55 seconds before the
collision, the distauce between the lead F-4Y and N8PR was 2.8 nmi; 35
seconds tefore the collision, the distance of separation was 1.7 ami:
and 15 seconds the same distance was .7 nmi. (Sce Appendix E.)
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Because of the limitations inherent in the NAS Stage A radar
cocrdinate data and the mode C altitude readout (¥100 feet), the computed
miniaum separation distances, the times of the selected separations, and
the spacial ailrcraft relaticnships are considered to be close approximations.

1.17 Additional Information

1.17.1 14 CFR 91.67 Rigat-of-way rules; except water operations.

""(a) General. When weather conditions permit, regardless
of whether an operation is conducted under Instrument
Flight Rules, vigilance shall be maintained by each
person operating an alrcraft so as to see anu avoid

other aircraft in compliance with this section. When

a rule of this section gives another aircraft the right

of war he shall give way to that alrcraft and may not

pass over, under, or azhead of it, unless well clear.

(e) Overtaking. Each aircraft that is being overtaken
has the right of way and each pilot of an overtaking
aircraft shall alter rourse to the right to pass well
clear."”

Air Force Regulation 60-16 - General Flight Rules

"Chapter 8 - Imstrument Flight Files (IFR)

8-1 Cenera'. The Air Force goal is maximum air operations
under IFR, MAJCOMs will estab’isli proczdures to insure

that all flights are conducted under IFR %o the maximum
extent possibie without unacceptable mission derogation ..."

HAFB SUP 1/TACM 55-4 3/, Vol. 1, 1 Apr 1976

Chapter 8-53, page 8-17:

"b. The normal sequence cf events for clearance onto
and off the range 1s as follows:

(1) Canczl IFR clearance with Miami Center at
or prior to PHK 4/ 322734 (elearance limit §ix)
when below FL~180 ..."
j?nﬂhomeste‘i Air Force Base Supplement 1 to Tactical Air Command
Manual 35-4.
4/ Pahokee, Florida VORTAC




1.%% Fire

There was no evidence of 1 .oht ox giound fire on either
aircraft.

1.15 Survival Aspects

For the occupants of N8PR, the accident was not survivable.
Since the F-iI r1s equipped with eiection seats for emcrgency escape,
the accident was surviveble for the F--4E crewnembers. However, because
the system which cperates the ejection seat in the front cockpit was
damaged during the collision, the pilot was not able to escape.

1.16 Tests and Research

The Depict Log (DLCOG) radar coordinates for REED 11 flight and
tlhe code 1200 target determined tv be that of N8PR were obtained from
Miami Center. These coordinates and the beacon-reported altitude for
each alrcraft were plotted as a function of rada. system time in a
caiculator program to compute the convergence of the aircraft involved
in the collision. The results of the separation computation showed that
the target for the lead F-4E (REED 11) ard the target for N8PR merged at
an altitude oY about 12,500 feet.

In addition .o target separatiom, the DLOG radar data were
used to calculate the relative position of the lead F-4E and N8FR in
terms of the angle between a horizontal plane and the line of sight frem
the F-4E's to N8PR. The average rate of closure between the aircraft
was also calculated. From 55 to 35 seconds before the collision, the
aircraft were closing at an average speed of 196 kn; from 35 to 15

seconds beform the colliision, the aircratt closure speed decreased to
186 kn.

The computed data showed that N8PR was located about 22 nmi in
front of and 5,500 feet below the lead F-4E, and that their respective
courses were diverging when the R-7 conuroller told REED 11 flighe that
it was cleared to descend. Wher REEv 11 canceled the IFR clearance for
the flight, N8PR was about 30° to the left of the nose of the lead F-4E,
and about 5.5 nmi and 4,500 feet below it. After 2EED 11 flight left
Miami Center's frequency and turned 30° to the lef  the respective
courses of N8PR and REED 11 {light converged at an angle of about 3.2°,

The computed data also showed that 55 seconds before the
collision, the distance between the lead F-4E and N8PR was 2.8 nni; 35
seconds before the collision, the distance of separation was 1.7 nmi;
and 15 seconds the same distance was .7 nmi. (See Appendix E.)




1.17.4 Alr Traffic Control

NAS en route stage A is operational at Miami Center with radar
data processing (RDP) and flight data processing (FDP) available about
20 hcurs each day. This automated system provides the controller with a
capability for automatic display of aircraft identification, assigned
altitu o, altitude qualifier, reported or mode C 5/ altitude, computer
fdentification, special conditions snch as emergencies and handoffs, and
a velocity vector which indicates track direction and velocity
based on the last tracking calculatfon. This system enables controllers
at Miami Center to identify and track discretely coded and non-
discretely coded beacon targets by automatic or manual _cquisition.

REED 11 flight was assigned discrete transponder code 4556,
with a full alnhanumeric dsta block associated with the target position
symbol which was displayed on the plan view display (PVD) while the
f.ignt was controlled by Miami Center. The utomated radar system continued
to process the beacon target for REED 11 after the flight canceled IFL
and changed the transponder to code 1200. The Miami Center Data and
Analysis Reduction Tool (DART) logged the beaccn target with a limited
data block which included the transponder code and mode C altitude
information as REED 11 flight descended below 17,000 feet.

The R--7 controller at Miami Center was responsible for REED 11
flight while the flight was IFR. The narrowband radar display used by
the controller receives inputs from either of two fixed puise radar
search (FPS) air route long-range radar facilities. The 1+ 258 equipment
is owned by the military but is used jointly and maintained by the FAA.
FPS inputs to the R-7 sector at Miami Center are received from Patrick,
Florida, (FPS-68), or from Tampa, Florida, (FPS-7). The FPS-&6 equipment
algso provides broadband radar information for use as a backup to the
narrowband radar display at the R-7 sector.

1he R-7 rector was staffed by the radar centroller, a coordinator,
and a manual controiler. The manual controller was not radar qualified.
The controller assigned to the R-7 sector was on duty at the Miami
Center from 0730 to 1530. When he signed o the position lag at 0945
the RDP equipment was not operational and broadbund radar was belng used
at the R-7 sector. Since he had not yet completed the -ronsition to RDP
mode, the controller received a manual kandof€ on REED 11 fiight from
the R-5 sector after RDP became operational. He then continued to
transition fron broadband radar to narrowband radar by starting target
tracks and assigning discrete beacon codes to the aircraft under his
control. From 0945 to 0955, the R~7 controller was engaged in 33 computer
actions to complete this transition,

5/ A selaccable method or syster of interrogation providing automatic
altitude reporting capability.
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The R-7 sector radar was programmed te display ifmited data
blocks fo- tracked or untracked (intruder) mode C aircraft operacing
etween 5,000 feet and 24,200 feet. These altitudes represented the
lower and upper ‘imits selected by the ccntroller. The controller
stated that he did not see & VFR target when he cleared REED 11 flight
to 14,000 feet or when REED 11 canceled IFR.

On September 13, 1976, a Sangamo magnetic video tape recording
was made on 2 model 4914 recorde» at Miami Center. This video tape
recorder was recording raw radar taigets including thcse between 5,0G0
and 24,200 feet in the area where REED 13 and N8PR collided. On October 8,
1976, the Sangamo video tape vis played for revsiew by the Safety Board's
investigating team. By slewing in various targets in che area of the
accident, REED 11 fiight was identified by discrete transponder code
4556. The radar target was tracked first at FL-180 and later ir a
descent on a northerly heading. Another target with a limited data
block displaying code 1200 and mode C alticude information was observed
to be on a northwesterly course in the same g.neral direction as REED 1l
flight, and climbing. The code 1200 target was acquired in the vicinity
of Ft. Lauderdale and maintained 12,500 feet after reaching that altitude.
As RFED 11 flight descended through 12,500 feet, these two targets merged
at a coaverging angle of 1.2 and the code 1200 target, which had been at
12,500 feet, was no longer recorded on the video tape.

2.  ANALYSIS

Both aircraft were cerctificated, equipped, and maintained
according to applicable regulations. The gross weights and centers of
gravity were within prescribed Llimits. Neither aircraft's airframe,
systenms, powerplants, cr components were factors in this accident.

The pilots of both aircraft were properly certificated for
their respective flights. The pilots in the front seat of each of the
F-4E's were students in the F-4F aircraft; however, each was a fully
qualified pilot under the direct supervision of a qualified instructor
pilot.

Both N8PR and the three aircraft in the REED 11 flight were
operating in acvordance with visual flight rules ir visual meteorological
conditions at the time of the accident. 1In such a situation, it is the
responsibility of each pilot, and particularly the pllot-in-command, *o
maintain the required vigilance to see-and-avoid other aircraft in his
{mmediate vicinity. Because the F-4E flight was overtaking N8PR from the
rear and from abcve, it would have been impossible for the pilot of NAPR
to see and thereby avoid the r-4E’s. The Safecy Board, therefore,
concludes that the responsibility to see-and-avoid rested with the
pilots of REED 11 flight,
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The Miami Center DAKT printout and the Sangamo magnetic video
tape recording tracked REED 11 flight. The formation flight was positively
identified by discrete transponder code 4556. An uncorrelated beacon
target squawking traisponder codz 12C0 was also recorded on the DART
printout and on the Sangamo magnetic video tape. This beacon target was
acquired near the airport from which N8PR departed. A limited rdata
block fur this target contained code 1200 and mode C altitude informationm.
The limited data block indicated that this airplane climbed to 12,590
feet and maintained that altitude until the beacon target merged with
the beacon target for REED 11 flight. After the targets merged, REED 11
flight was observed entering a left 360° turn. The code 1200 target
with the limited data block was dropped.

The Safety Board c:vld not determine pnsitively that N8PR was
squawking code 1200 because ¢t the dawzged transponder, however, the
code 1200 tavget was acquired near Fort Lauderdale Executive Airport,
Florida, and the track was dropped near Brighton, Florida. This coincides
with the probable track traversed by N8PR. The damaged transponder
found aboard had autcmatic altitude reporting (mode C) capability.
Consequently, the Safety Board concludes that the code 1200 beacon
target with the limited data block recorded on the Sangamo magnetic
video tape represented the beacon tarzet of N8PR.

The R-7 controller at Miam? Center stated that he did not see
a VFR target *n proximity to REED 11 flight. Because the V¥R target
believed to uve NBPR was within the selected altitude filter limits for
the R-7 sector, a node C limited data block representing the aircraft
was probably generated by the RDP system. This system enables the
cont oller to detect tracked or untracked (intruder) atrcraft. A VFR
aircraft transmitting on mode C within the selected altictude limits
normally displays a limited data block on the PVD which includes the
aircraft's altitude information.

The D-Log plot showed that the lead F-4E was about 22 nmi from
N8PR when the controller cleared the military flight to descend to
14,000 fest. N8PR was level at 12,500 feet and wis not relevant traffic
even if the controller had seen the VFR target. The controller had no
reason to issue a traffic advisory regarding an uncorrelated VFR target
at 12,500 feet when he Issued an IFR descent clearance to 14,000 feat.

The conmputed data shows that, when REED 11 canceled the IFR
clearance, N8PR was about 5.5 nmi from the lead F-4E, 4,500 feet lower,
and on a divergent course. It also showed that had REED 11 flight
continued on the 345° heading, it would have passed behind N8PR. Therefore,
there was no collisfon threat at that time, despite the fact that the R-7
controller i:as unable to determine why he did not see the VFR target
which was probably displayed as an uncorrelated beacon target oun his
radarscope.
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The military pilots had a responsibility to clear the area
after canceling IFR and before beginning a descent. About 1 nminute 40
seconds elapsed between the time REED 11 canceled IFR and the time of
the collisfon. This afforded ample opportunity for the military pilots
to see and avoid other sircraft in compliance with the right->f-way
rules. The military pilocs' responsibility to remain alert lor other
traffic was not contingent upon their receipt of traffic information
from ATC after they canceled I7R

The issuance of traffic rmation is an additional service
which a controller may provide %o cral{t on his frequency when, in the
controllers' judgment, their proximity may diminish to less than the
applicable sepavatiun minira. After REED 11 canceled IFR no separation
minima applied with regard to the VFR aircraft. Considering the fact
that REED 11 €light turned left 30° and flew for about 1 minute 40
seconds before overtaking N8PR, the Board cannot conclude that the
collision resulted from an omission by the controller who had no means of
communication with REED 11 or N8PR.

The video iape recording also showed that the beacon target,
believed to be that of NSPR, was dropped after it merged with that of

REED 11 flight. Becauvse the beacon target with the limited data block
indicated thut this aircraft was maintainfng 12,500 feet, the Safety
Board further concludes that N8PR and REED 13 collided at 12,570 feet.

Pange availibility and low-level wind conditicns are essential
{tems of intorma:tfon for military tactical flightcrews en route to the
gunnery range, If radio contact is not inade with range control (Avon
Operations) at least 3 minutes before reaching the VFR holding areea. a
delay in that holding area i3 assured. This factor, coupled with a
local requirement to descend to 5,000 feet to be below the Lake Placid
military operating area, served as 3n inducement for the flightcrews of
REED 11 flight to cancel IFR as sooil as possible before reaching the VFR
hciding area. The Safety Board believes that had the flightcrews been
required to rerain IFR as long as possible, as sperified in AFR 60-16,
the poteutial for the collision would have been rcduced. At the least,
radio communication would be maintained between the flight and Miam?
Center so that any conflicting traffic information or emergency instructions
could be given to the flight.

The investigation disclosed that the sectors at Miami Center
which normally control 31st Tactical Fighter Wing (TFW) afrcraft, do not
have UHF guard transmitting capability. If a controller at one of these
gectors has ar urgent nessage for a llst TFW aircraft, he -nust utflize
Homestead AFB tower or a local flight service station as an intermediary
for transmitting the message on guard channel. After the collision
between REED 13 and N8PR, REED 11 coentacted Avon Op2rations .n guard
channel and apprised the military authorities of the emergency situation.
The controller was alerted by an emergency code on his radar display,




v ¢ B -
- - T

Ty

-

¥
e

et

G
.. oo

e TR N i

- 13 -

but he was uazble to assist or to determine any details of the emergency
because he had no UHF guard transmitting capability. Because of the

nature of the operations of the 3lst TFW and because of the high performance
chaiactevisvics of the Y-4E, the .afety Board recommended that the Miami
Center be able to communicate with the 31st TFW pilots on UHF guard

channel whza necessary.

Af ter canceling IFR, REED 11 flight drescended in route formation.
The aircrart were spaced 2 to & wing-widths upart, and were descending
Wwith vings level. In this type formation, the wingmen must divide their
attention between cockpit duties, watching for other afrcraft, and
maintaining position on the lead aircraft. 1In addition to these factors,
the fnstructor pilots in the rear seats of the aircraft were performing
other duties. 1The instructor pilot in the rear seat of REED 13 stated that
he had his "head in the cockpit" and was copying the gunnery rarge wind irfor-
mation which was being transmitted by Avon Operations when the planes colilided.
The fnstructer pilots in the other two atr:raft were also looking inside
their respective aircraft and were concentrating on copving the range
wind information. The Safety Board believes that these conditiouns
effectively reduced the capabi.ity of the flight as a unit to clear the
area sufficiently; however, it did not relieve them of the responsibility.

No reason could be found for the fnability of the pilots in the
front seats of the F-4E’s to see N8PR. Binocular photographs depicting
the cockpit cutoff angles from the F-4FE front cockpit shoed that, in
level flight, a target should ve in view up to about 10.5° below and
adout 10° left or right of the nominal eye reference p int when the
pilot's seat is in & normal flight position. Analysi: >f the radar
tracks and altitudes of the REED 11 flight and N8PR showed that the
naximum downward angular deflection between the two aircraft was abcout
10.3°, When the aircraft is descending, as was the case In this accident,
even more of the alrspace beclow the afrcraft is v’thin the pilot's view
because the nose of the alrcraft is lowered to descend in a clean aircraft
configuration. Therefore, no part of the aircraft should have obstructed
the pilot's ability to see HBPR. Lateral visibility should have caused no
problem because 35 seconds before the crash N8PR should have been seen
about 3.2° to the left of the vertical line of the lead F-4E's windscreen.
It should have becn seen in about the center of REED 13's windscreen and
about 7° to the left of the centerline of REED 12's winuscreen. These
angles would have increased if the separation time between aircraft (REED
11 flight and N8PR) was greater than 35 secoinds and would have decreased
if less than 35 seconds.

Visual detection of NBPR from the F-4E's frout cockpits should
not have been a problem in this accident because the e were no reported
ovstructions to visibility such as clouas or hare. lso, NSPR was
pafnted white and shouvld have bheen visible against the blue and green
background of Lake Ckeechobee and its shoreline.
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Binocu) .r photographs depicting visibility fron the F-4E rear
cockpit showed that the occupants of these seats would have difficulty
in maintaining adequate forward visibility because of obstructions
caused by the froat cockpit ejection seat and the rear cockpit instrumenta-
tion. The occupant must wovae his head from side to side in order to see
the area ahead of the aircraft; however, with some head movenent, the
occupant should have bteen able to zee N8PR, Therefore, more importance
should have been placed on freeing the instructor pilots who occupied
these rear seats from all other duties uvhich would have distracted them
from the responsibilities of visually scanning the aircraft's flightpath.

If the pertinent gunnery range i; formation, which is normally
received from Avon Operations, could be delivered to the flightcrews by
Miami Centar vhile the flight Is on the IFR portion of the composite
flight plan, there would be less tincentive f~xr the flight to cancel IFR
before reaching the VFR holding area. The Safety Board believes that
the current gunnery range information could be provided to Mizam$ Center
by land liie. Concur-ently, the high performance military afrcraft
could be kept in positive control aifrspace and provided separation while
this information was being disseminated to them by the Miami Center
controller. VFR operations outside of special use airspace would be
reduced to a minimum and the flightcrews would be free to devote more
time to see-and-avoid activities after canceling IFR,

The Safely Board nontinues to be concerned with the limitations
inherent in the "see-and-avoid" conc~pt of VFR traffic separation--the
primary collislon avoidance technique used by pilots, This accident
again illustrates the care that must be taken and the outside-the-
cockp.t vigilance which must be maintained by all pilots invoived in VFR
flight, and in some cases TFR flight, in order to implement the concept
to its fullest. All pilots must understand that, when flying in visual
meteorolcgicai conditions, whether on an IFR or a VFR flight plan, "see-
and-avnid" may be the only method by which they may avoid a collision
with another afrcraft {if air traffic control has not advised them of any
conflicting traffic or in case of an ATC error.

The Safety Board has consistently supported the development
and installation of a collision avoidance system, either airborne or
ground based, to assist the pilot. This support has been in the forn of
recommendations to the FAA and testimony in various congressional hearings.
As this accident and others In the recent past have shown, the see-and-
avoid concept of collisfon avoidance with its human limitations must be
augmented with an automated system to evaluate and resolve potential
afrcraft collision conflicts.

The FAA, with assistance from the aviation community, has been
actively invelved in the resecarch leading to the development of one of
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two systems--Airborne Collision Avoidance System (ACAS) or Beacon Collisien
Avoldance System (BCAS). The current trend is towacd the BCAS which

wil) operate in conjunction with current ATC system equipment to resolve

a pc.ential collision conflict. 1In the best iInterest of safety, the

Safety Board favcrs the development of a low-cost, dependable system at

the earliest possible date.

Meanwhile, the FAA conlinues to pursue other actions which
will reduce the midair collision potential which are independent of
airtborne hardware requiremenis, Most notable among these actions is the
fncreased usage of ATC through the expansion of positive control airspace
and tha installation of improved ATC radar with automated tracking
capability. Recently the FAA has developed and instialled an autonated
conflict alerting systenm which works in conjunction wich the trac<ing
radar at some ARTCC's. This systemn will alert an afr traffic controller
to an impending conflict between airplares within his assigned al:space.
Admittedly, the system is not without limitacions. First, it will cnly
provide an alert when both aircraft are beacon equipped and under positive
control. Second, it still requires activn by the controller to evaluave
and resolve the conflict and further, it requires radio transmissions to
the airplanes involved., Nonetheless, che systems will provide additional
protection,

Immediately after the accident, the 3lst Tactical Figutec Wing
changed its entry procedures to Avon Park gunnery range. Now, the
aircraft maintain 12,000 feet, or an altitude assigned by Miami Center,
and maintain their 1FR ciearance to the clearance limit fix (PHK-322°
radial at 34 nmi). The Safety Board believes that this procedure will
reduce the potential for midair collisions. The Tactical Air Commind
has adopted procedures similar to the Avon Park procedures at each of
fts low-altitude ranges and routes throughout the United Gtates,

3. CONCLUSIONS

Findings

1. Both aircraft were certificated and maintained according
to approved procedures,

2. All crewvembers were certiffcated and qualified for their
respective flights,

REED 13 and N8PR collided in visual meteorological couditions
which erceeded basic weather minimums specified for VIR
operations,

NBPR possessea th: right-of-way since this aircraft wvas
being overtaken by €aster afrcraft,
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The planes collided at 12,500 feet, as indicated
by the DAFT printoit and by the Sangamo magnetic video
recarding,

The F~4FE overtook NMSPR and struck it from behind separating
the left horizontal stabilizer and the left wing.

The F-4E wan disabled because of damage to its stahilator.

The Reea 11 tlight pilots were permitted by local standard
operating procedures, UI'AFB Sup 1/TACM 55-4, to cancel
their IFR flight plan before arriving at the designated
clearance 1limit fix. This procedure was contrary to AFR
60-16.

Tre Miami Center R-7 sector radar was programmed to
display limited data blocks for tracked or untracked
mode - C equipped (intruder) afrcraft which were cperating
at altitudes between 5,000 feet and 24,200 feet.

The Miari Center R-7 coutroller stated that he did not
notice a limited data >lock for a VFR target when REED
11 flight canceled its. IFR clearance.

About 5.5 nmi anl 4,500 feet of altitude separvated REED
11 fligtt and N8PR when the filight canceled its IFR
clearance. Their respective tracks were diverging.

RE\D 11 flight turned 30 to the left after canceling its
IFk clearance and leaving Miami Center's radio frequeacy.

The instructor pilots did not provide adequate supervision
of the’r students during a critical phasr of flight---
operating VFR in a formation descunt,

Essentjal range information was routinely given to inbound
flightcrews by Avorn Operations after these flights had
canveled their IFR flight plans.

Miami Center controllers who routinely handle 31st Tactical
Flighter Wing tralfic did not have the capability to
communicate with thuse aircraft oa guard firequency.




Probahle Cause

The National Transportation Safety Board determines thac the
probable cause of this accident was the failure of the pilots oif REED 11
flight to maintain adequate vigilance in order to see and avoid the
1ight aircrafe.

Contributing to the accident vas the inconsistency between
Homestead Air Force Base Supplement 1 to Tactical Air Command Manual
55-4 which allowed a VFR descent {futo the Avon Park gunnery range and
Air Force Regulation 60-16 which required all flights to be conducted
ander IFR conditions unless to do so would result in unacceptable mission
darogation.

4. SAFETY RECOMMENDATIONS

As a result of this accideant, on February 16, 1977, the National
Transportat ion Safety Board recommended that the Federal Aviation Administra-
tion:

“"Establish direct lines of communication between appropriate

air tcraffic control facilities and military tactical operations

so thaot essential tactical inforaation can be relayed to

mili*tasy flightcrews while they are being afforded instrument
flight rules separation in positive control airspace. (Class II -
Priority Followup) (A-77-9)

"sssure UHF guard-transmitting and receiving capbility at all
control pocitions where atir traffic control services are
provided rcutinely to military tactical flights. (Class Il -
Priority Followup) (A-77-10)"

(See Appendix F for FTAA's response to these recommendations.)
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BY THE NATIONAL TRANSPORTATION SAFETY ECARD

BATLEY
Lcting Chalrman

/s/ FRANCIS H. McADAMS
Member

/s/ PHILIF A. HOGUE
Memwber

/s/ WILLT#M R. HALEY
Member

T T R P L PR Y P

September 16, 1977
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APPENDIX A

INVESTIGATION AND HEAJGING

1. Investigation

The Safety Board was notified of the accident at 1030 on
September 13, 1976, by the Federal Aviation Administration. An
investigator was dispatched from the Miami Field Office and was joined
by invastigators from Washington Headquarters. Working groups were
established for operations, air traffic control, systems, and structures,
The Federal /+iation Administration, the Department of the Air ¥orce,
the McDonnell Douglas Corpuration, and the Aircraft Ouners and Pilots
Association participated in the investigation. The on scene portion of
the investigation was completed on September 23, 1976.

2. Hearing

There was no public hearing.
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APPENDZX B

PERSONNEL INFCRMATION

Mr. Patrick G, Ruel

Mr. Patr':k G. Ruel, 49, the pilot of N8PR, held private pilot
certiticate No. 2181036, with afrplane single- and multi-engiune land
ratinge. He also held an instrurent rating. His third-class medical
certificate, dated March 10, 1976, had no limitations,

Mr. Ruel had a total of 798 flight-hours, 266 of which were in
the Cessna 414, He had a total of 233 flight-hours as pilot-in-command,
He had received 33 flight-hours of dual instruction in the Cessna 414,

First Lieutenant Gregory P. Mellor

Lt. Gregory P. Mellor, 23, was the pilot trainee who occupied
the front seat of REED 13, He hel.d a USAF pilot rating and was medically
qualified with no limitations. He had a total of 293.2 flight-hours,
49.9 of which were in the F-4E. He had 42,3 flight-hours in the 9Y90-day
perfiod before the accident. Lt, Mellor graduated from U.S. Air Force
pilot training December 8, 1975.

Major Thomas W, Mehlhaff

Major Thomas W. Mehlhaff, 35, was the instructor pilot in the
rear seat of REED 13. He held a USAT pilot rating and was qualified as
an instructor. He wa3 medically qualified with no limitations. Major Mehlhaff
had a total of £,591.8 flight-hours, 1,742.3 of which were in the F-4E,
He had 26.1 flight-hours in the 90 days befoi “he accident. e had
passed an instrument/instructor check flight / qust 30, 1976.
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APPENDIX C

AIRCRAFT INFCRMATION

N8PR

N8PR was a Cessna Aircraft Company Model 414, serial nuamuor
414-0254, cquippeé with two Continental TSI0-520-J, six cylinder, air-
cooled, horizontally opposed, fuel injection turbo-supercharged engines.
The aircraft's tocal time, as of September 12, 1C76, wasz 1,536 flight-
hours. ihe date ~f the last annual inspection was October 2, 1975, The
engire information is as follows:

Engine No. No. 2

Serial No. L208262.) . R2082637
Total time 1,536 1,536
Time since overhaul 382 hrs. 382 hrs.
Date of last

100-Hour iuspection 5/25/76 5/25/76

REED 13

-

REED 13, serial number 67-0255, was a McDonnell Douglas Corporation
F-4E "Phantom II," twin-engine, two-place, all-weather, supersonic, jet-
propelled U.S. Air Force fightev. The aircraft's total time as of
September 12, 1976, was 2,747.7 flight-hours, It was powered by two
axial flow General Electric J79-GE-17A jet engines. The engine information
is as follows:

Engine No. 1 Ne. 2

Time since last
major overhaul

Time since last
100-hour inspection
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APPENDIX E

RELATIONSHIP OF AIRCRAFY
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APPENDIX ¥

DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTHATION

L N

WASHINGTON, D.C.  205%

April 26, 1977

Hlonorable Webster B. [odd, Jr.

Chairman, National Transportation Safety Board

800 Independence Avenue, S. W, THE ADNINISTRATOR
Washington, D. C. 20594

Dear Mr. Chairnan:

This 1s in response to the National Transportation Safety Board

recomnendations resulting from the co’lision between a Cessna 414 and a
United States Air Force F-4FE Phantom II Fighter near Brighton, Florida.
The following comments and actions to the recommendetions are provided:

A-77-9. Establish direct lines of communication between appropriate
alr traffic control facilities and military tactical operations so that

essential tactical inforwation can be relayed to military flight crews
while they are being afforded instrument flight rule: separation in
positive control airspace.

NONCONCUR. Although we concur with the intent of the recommendation,

we do not agree with the proposed method of implementation. Requiring
air traffic control facilities to relay tactical information to military
flight crews could serfously derogate the controller's ability to provide
essential ATC services to other users, We are initiating action, with

the Department of Defense, to explore alternative methods of accomplishing
the intent of this recomtendation without amplifying the crucial problems
assocfated with frequency congestion.

A-77-10, Assure ultrahigh frequency (UHF) guard-transmitting and receiving
capability at all control positions where air traffic control services are
provided routinely to mflitary tactical flights,

PARTIAL CONCUKRENCE.. We recognize the concern for increasing UHF guard-
tranamitting and receiving capabilities. However, past experience has
taught us that increasing the nunber of UHF guard sites can create a
problem that derogates our capability to communicate on 243.0 MHz,

The problem occurs when two or more sites cannot hear each other
transmitting due to terrain, shielding, etc. Since they cammot receive
each other, they could attempt to respond to afrcraft transmissions
simultanecusly, creating interference or garbling which effectively
blocks all transmissions. This condition could completely negate our
capability to respond to the ajrcraft in distress.
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Currently, we have methods, other than direct pilut/controller
capability, of communicating with aircraf. on 243.0 MHz, i.e.,
relaying through FAA terminal facilities, flight saervice stations,

or military facilities. These methods have proven to be both reliable
and effective. 1In any event, any extensive increase in UHF guard
capability at control positions wo.ld require careful evaluation

on a cost versus benefit basis.

We are currently investigating the possibilfity of configuring one
Backup Emergency Communications UHF controller station per center's
area of specialization (where there is significant military activity)
to cycle to 243.0 MHz rather than the sector discrete frequency. Wc
believe that this will significantly increase our UHF guard capability.

Sincerely,

1

Quentin S. Taylor
Acting Administrater
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