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File No. }=4107

NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D,C. 20594

AIRCRAFT ACCIDENT REPORT

Adopteds August 1, 1975

MONTANA POWER COMPANY, ROCKWELL TUREO COMMANDER, MODEL 690A, N4OMP
AND
U,S. AIR FORCE F=l111A, 77055
NEAR KINGSTON, UTAH
NOVEMBER 12, 1974

SYNOPSLS

About 1804 m,s8.t., on November 12, 1974, a U.S. Alr Force F=111A,
77-055, and a Montana Power Company, Rockwell Turbo Commander, Model 690A,
NAOMP, collided {n flight near Kinge*on, Utah., The Fe111A was the lead
aircraft in a formation of two F-111A's. The formation was s.terpting a
rendezvous with a U,S, Alr Force KC«135 for night air refueliig training
vhen the collision occurred. The pilot of N4OMP, the sole occupant, was
killed. The two crewmembers of tha Fe1l1A ejacted successfully from
their aircraft. Both aircraft were Jdestroyed by rhe culliision, the post-
collision fire, and {mpact with the ground,

The National Transportation Safety Board determines that the probe
able cause of this accident was the F+111A pilot's misidentification of
the Turbo Cormander as a refueling tanhu: with which he fntended to
rendezvous, Contributing to the misidentification was his fallure to use
prescribed procedures and techniques duving rendezvous with a tanker aire
craft for refueling.

At a result of the investigation of (! s accident, the Safely Roard
made recomendations to the Acting /udministrator of the Federal Aviation
Adndnistration and to the Secretary of Defense.

1. INVESTIGATION

1.1 History of Flight

On November 12, 1974, o Montana Powex Company, Rockwell Turbo Come
mander, Model 690A, N4OMP, departed Phoenix, Arizona, at 1650 m.s.t, 1/
The pilot was the sole occupant of the aircraft, Although N4OMP was
destined for Butte, Montana, its visual f1light rules (VFR) flight plan as
filed, indicated chat it was destined for Prescott, Arizona, The pilot
of N4OMP reported over Proscott at 1705, At 1723 he cancelled his flight
plan with Yescott Flight Service Station (¥SS) through Grand Canyon
radio and advised that he was over the Grand Canyon,

1/  All times herein are mountain standard based or the 24=hour clock.
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About 1800, the pilot of NAOMP called the Cedar City, Utah, FSS, re-
ported his position as over the Bryce Canvon WR and filed an instrument
flight rules (IFR) flight plan to Butte, Montana. He requested the follow=
ing intended route: Jet airway J-11 to Salt Lake City, Utah, jet alrway
Je¥ to Dillon, Montana, and airwey V257 to Butte. He raquested flight
level (F1) 180 ard gave his true airspeed as 270 kn, The Cedar CLty FSS
specialist gave him a Cedar City altimeter setting of 30.30 in. and gave
him the weather for Salt Lake City, Dillon, and butte. MNAOMP was advised
to contact Los Angeles Center for further clearance,

The pilot contacted the Los Angeles Alr Routa Traffic Control Center
(ARTCC) at 1804. Los Angeles ARTCC requested N4OMP to "ldent, say altie
tude.” NAOMP replied, 'Okay valre squavking fourteen hundred. We're here
at seventeen five and 1'd like to go to eighteen. Have you got a flight
plan fron the Flight Service?" Los Angeles ARTCC repliud, "Four Zero
Mike Papa I don't sece your, what {8 your position from Bryce Canyon?"
MAOMP did not reply, MAOMP's request was the last knowm radio contact.

Toft 51, a United States Air Force (U3AF) KC~135 tanker from Grand
Forks Alc Force Base (AFB), North Dakota, arrived at the Afr Refucling
Control Point (ARCP) 2/ about 1739, The Salt Lake City Center cleared tlie
afrcraft into an altitude block of FL 180 to 210 for the afr refucling
exercisa, One minute later Toft 51 requested, and Salt Lake City ARTCC
granted, a delay at the ARCP vhile awaiting the arrival of two USAF
F-111's from Nellie AFB, Nevada, at the Afr Refueling Inftial Point
{ARIP). 3/ The altitude proposed for the refuoling operation was FL 200.
Toft 51 made a 360° turn at the ARCP and then departed down track at
FL 200, At 1759 Toft 51 contacted Sigma 71 and advised that it was on
the 129° radlal, 42 nmf from the Milford VORTAC.

At that time and throughout the rendezvous attempt, Toft S1's wingtip
and tail posftion lights were on. The anticollision beacons 4/ locatad on
the top and undersides of the fuselage were flluminated and flashed red
and wvhite. The engine nacelle floodlights, the underbolly lights, the res
fueling boom lights, and the boom nozzle lights alse were Llluminated,

At 1757115 the crew of Toft 5! indicated that they wera experiencing
difficulty with their ultra high fraquency (UWF) radio and requested that
they be allowed to remain on a Salt Lake City ARTCC frequency for refuale
ing. Salt Lake City ARTCC cicared them to conduct the refueling exercise
on one of liie center's radio frequencies (360,8 Miz).

The two F=-111A's, Sigma 71 and 72, were to join in formation at the
ARIP, and then rendezvous with Toft 51 for a refueling exercise on the

The Milford, Utah, VORTAC,

A geographic position 100 nof on che 125° radia) of the Milford VORTAC,
Anticollision beacon L8 a red rotatfing beacon which enhances the
conspiculty of aireraft during the day or night, It is commonly
reforred to as rotating beacon or r¢d beacon,
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Coronet Milford Alr Refueling Track (AR-316)., Sigma 72 was designated the
£light leader for tne refueling portion of the sisaion and was to assume
£light responsibility for rendezwous with the tanker, Sigma 71's takeoff
was dolayed for maintenance, but it wis eble to proceed directly to the

ARIP and join Sigma 72, since 72 departed the ARIP about 10 minutes
behind schedule.

Before Sigma 71 joined Sigma 72 at the ARIP, Sigma 72's tactical air
navigation (TACAN) equipment had become unreliadble and the vertical steor-
ing bar on the heading indicator was not receiving navigacional informa«
tion from the inertial navigation system (INS). Consequently, the pilot
of Sigma 72 was unable to position his aircraft accurately over the ARIP.
He did not know whether he had overflown the ARLP on departura for the
rendezvous with Toft 51 or Lf he was off to one side, Since his capa-
bility to navigate precisely was influenced by thesa malfunctions, he
passed the formation lead to Sigma 71. Thereafter, Sigma 72 flew in
formation about 10 to 12 feet off the right wing of Sigma 71, Because
of these navigational equipment probless, Sigms flight passed the ARIP 13
to 17 nmd to the right of the publishid track.

Because of the change of for=ation lead, Sigma 71%s weapons systems
of ficer (WSO) had to ascomplish a rofueling precontact checklist, recone
figure the aircraft's external lighting to help Sigm 72 maintain forma=
tion, take over navigational duties, and carry out his portion of the
rendozvous while proceeding outbound from the ARIP and toward the ARCP,

Normally, ali of these procedures are complated by the lead aircraft be-
fore leaving the ARIP,

The aireraft i{n Sigma flight had their position ligh s on and steady.
Sigma 71's anticollision beacon was offj S{gma 72's anticollision beacon
wag ofi.

In a postaccident interview, the pilot of Sigma 71 stated that he saw
a landfng light and beacon and that, "Ag far as 1 wvas concerned [Ehex?
were at the same position.” MHe called a tallyho 5/ at 12 o'clock and
“‘tollowed that beacon the rest of the way," He made a correction to the
right to an approximate heading of 330° {n order to align his aircraft
with the beacon, Me aiso stated that when the flightcrew of Toft 51 said
they werc rolling out on a 113089 heading,” he rolled back te 3089 and fol-
lowed the beacon. (The crew of Toft 51 actually reported chat they were
:olling out on a heading of 301%.)

The WSO of Sigma 71 atated that he got a lockon 6/ on the aircraft
sbour 5 milses and noticed that they had entered a turn to the right in
the vieinity of 330° to chase the light that they saw in fromt of them,

'_:gl Tallyho 18 a military torm meaning, "I have visual contact."

Lockon i8 a military term meaving that radar is continuously and
automatically rracking a targek,
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The pilot of Sigma 72 also saw a beacon in his 12 o'clock position
when 71 called a tallyho. He thought it was the tanker; however, from

that point e concentrated on flying formation and did not ‘'see any
beacons after that,"

As Sigma 71 continued to close on the beacon, the WSO told the pilot
that the target's radar range was 2 nmi, The pilot requested that Toft 5l
increase his speed to the refueling airspeed of 305 knots indicated aire
speced (KIAS), The WSO called the target at a 4,000-foot radar range. The
VSO said, "It looks like we have a fast overtake.'" The pilot rechecked
his flight instruments and confirmed that he was at FL 130 and noted that
his airspeed was about 320 knots calibrated airspeed (KCAS) and was de~
creasing, The WSO called the target's range at 2,000 feet and indicated
that they were closing fast., The piloc safd that he agnin checked his
airspeed and altituda., ‘The atrspeed was down to about 310 KCAS, 'no more
than 315," He then looked up and he saw a white light and what he thought
was the right outboard ergine pod of a KC-135, He said he pulled back on
the control stick and collided with what h: thought was the tanker.

The crew of Toft 51 stated that they heard the receiver's tallyho
when they were about midway through their tur: to the refueling heading.
The boom nmerator said that he had a '"visual" on a beacon about 20 to 30
seconds before the completion of tha turn, He saw only one beacon, and
it was at his 3« or 4-o'clock position, The pilot said that
aftor they completed the turn, he observed a beacon at his 3~ or 4eo'clock
position, Shortly thereafter, the tanker crew saw what they thought were
flares. Unknown to the crew, the flar«s were the fires from the collision
of N4OMP and Sigma 71. The sighting was followed by a 'Mayday"™ call from
Sigma 72 on the international emergency UHF frequency (243.0 Miz),

A transcript of the recording of the communications botween Toft 51
and Sigma 71 indicated that at 1800345, Sigma 71 transmitted, 'We show 39
miles vn the INS from Milford." Toft 51 replied, ".,.and wa're showing
forty-seven and we're going ahead into a left turn this time and do you
have us on radar yet." Sigma 71 answered, ''Negative." At 1801125, Sigma
71 transmitted, ",,I believe I have tallyho st twelve o'clock, Can you
turn?" At 1801350, Sigma 71 transmitted, 'We have a lockon at © miles.
You can miintain your speed this tima," Toft 51 replied, "rog, copy."
At 1803130 Toft 51 reported being at FL 200, airspeed 275 kn. Sigma 71
reported, ‘We're approximately (FL) 180." At 1804:45, Toft 51 stated,
1 see the flares out there seven ond .s.."

After impact, tha flightcrew of Sigma 71 ejected from thefr aircraft
fn an oscapa capsule. The pllot of the Turbo Commander died in the c¢rash,
The aceident occurred during hours of darkness, 7Tiie approximate coordi-
nates of the crash were 380 «12'N, 1129 - 12' ¥,
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1.2 Injuries to Persons

Injuries

Fatal
Nonfatal
None

Damage to Alrcraft

doth aircraft were destroyed.

1.4 Other Damage

None

1.5 Crew Information

The crews of both afrcraft wera qualified for their respective flights,
(See Appendix E,)

1.6 Aircraf: Information

The Turbo Crmmander was certificated and maintained in accordance
vith existing Federal Aviation Regulationt, The F-111lA was maintained in
accordance with applicable USAF regulations. The weight and center of
gravity for both aircraft were within prescribed 1imits, (See Appendix C,)

1.7 Meteorological Informatfion

The flightcrews of Sigma 71, Sigma 72, and Toft 51 reported that there
wag an overcast layar of cirrus c¢loude above the refueling track; there
vere no lower cloude and none at their flight levels. They reported good
visibility, with ground lights visible in all directions. Although there
wvag some light in tha sky toward the west becauss of the sunset, it was
completely black at their altitudes. The official sunset at Bryce Canyon
on November 12, 1974, vas at 1725, The winds aloft in the general area of

tha collision as measured by the Natfoaal Weather Service at Grand Junction,
Colo., were 315U at 49 kn, 2t 20,000 feet,

The Cedar City altimeter 3ettings for 1700 and 1800 were 30,1 and
30,30 inches lig., wespectively.

1.8 Aids to Navisation

Not applicable,
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1.9 Commnications

A review of the ARTCC tape communications revealed no commnications
difficulties detween ground-based facilities and either NiOMP or 3igma
flight, Some difficulty, however, was experierced with one of Toft 51's
UHF radios. As a result, the refueling was to be conducted ona Salt Lake

City ARTCC frequency.

1.10 Acrodrome and Ground Facflities

Not applicable,

1,11 Flight Recorders

Not applicablie,

1.12

Wreckage

Following the midair collfision, the F«111A struck an alfalfa field
about 1 mile northwest of Kingston, Utah. After cutting two powerline
cablas, the aircraft (except for the escape medule, the nose cone and its
electronic components, the nose wheel doors, the pitot static probe, and
smill miscellaneous structural parts of the nose section) hit the terrain
inverted at a shallow ungle on a magnetic heading of 065°, The ground im-
pact and fire left a fan-shaped wreckage pattern and burn pattern. The
crew escape module landed in a mountainous area about 4 miles southeast
of the main wreckage site,

The other components of the F=111A were scattered along a path 2 to
11,2 miles from the main wreckage site on a heading of 164°, The pitot
static probe csuld not be located. Longitudinal and circumferential
fibers of F=-111A radome material were found about 2 mlles south of the
F=111A main wreckage site, together with the Turbo Commander's right
engine nacelle, oil cooler, and right main landing gear. The radome
fiber material was piled over the Turbo Commander corponents. A number
of fibers were wrapped around the landing gear strut just above the
strut fork., The components were not burned; however, there were random
burned spots on the ground near the components,

The Turbo Cotmander broke into several larpe and many small pileces.,
The piecas fell to carth clong a northwesterly magnetic heading. They
scattered along a 9-mile path which ended about Z miles from the wreckage
of the F=-111A. Sewveral conponents showed black and green marks which
matched the paint of the F«111A, Some components showed evidence of in-
flight fire or ground fire, or both, The compressor section of the right
engine of the Turbo Cormander was not fourd, nor were any components tnat
could be associated with the compressor section found. The right engine
gearbox and propeller were found 312 fect west of the right eagine nacelle,
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The wreckage area was located just east of a courae line defined by
Je11, as it extends between Eryce Canyon VORTAC and Fairfield VORTAC,

1.13 Medical and Pathological Information

r T
Ve

Both Sigma 71 crewmembers received back injurfes,

The pilot of NAOMP was killed {n the collision, No autopsy or
toxicological exanination could be performed.,

1.14 Fire

The flightcrew of the P«111A (Sfigma 71) stated that an in«flight exe
plosion and fire occurred upon contact with the Turbo Commander. Large
pleces of the Turbo Commander, including the right outboard wing section,

a large portion of the fuselage, and the left wing, showed evidence of ine
flight fire and post-impact ground fire,

The Fe111A was destroyed by a fuel-fed fire after ground impact,

1.15 Survival Aspects

This accident was nonsurvivable for the pilot of the Turbo Commander.
However, because the F=111A was e uipped with a crew escape module system, .
it was survivable for the occupants c¢f the F~11lA. Immediately following t AN
the collision, the crew acctivated the escape system, tnd the nodule sepa= -
rated from the aircraft, The entire module parachuted to earth, scruck

the ground on an incline, and rolled over about 2% times before coming to i
rest on its left side,

1,16 Tests and Research

The pilot's and copilot's altimeters were recovered from the wreckage ? IR
of tha Turbo Commander and examined. Both altimeters had been damaged ex- i .
tensively. .2 barometric settings for the pflot's and copilot's altime
eters were 29.88 in, llg. and 29.92 in, lg., respectively, No other useful
information was dbtained from the examfnation of the altimeters,

© st b M R eoma e
+

Tha central air data computar (CADGC), S/N 808170, was vemoved from
the wreckage of the F=~111A and forwarded to the overhaul facilities at
McClellan Air Force Base, Californifa. The unit was examined in an attempt
to establish the altitude and airspeed of the F=111A at the tfme of the

collision, No ureful information was obtained from the examination be-
cause of axtensive damage,

AR b
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The F-111A's "tape" type altimeter, which receives inpute from the
CADC, was sat at 29,89 in, (The altimeter was located in the escape
module.) The standby barometric altimeter was found sat at 29.92 {in,
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Sinca tne F=ll11A pilot indicated that he attempted to pull up just
before impact, the collisfion angle could not be computed accurately. How=
ever, measurements of scratch marks on the two aircraft indicated that the
F«111A overtaok the Turbo Commsnder within about O to )00 from the rear,
Accordingly, the closure speed was calculated by using the difference be-
tween the true airspeeds of the uiceraft.

1., FelllA=-428 kn,, as found on the true airspeed indicator
following the accident.

2. Turbo Commander=~270 kn,, as filed by the pilot in his flight
plan,

The closure speed was calculated to have been 158 kn,
1.17 Other

1.17.1 Air Refueling Route-316

The Airman's Information Manual (AIM), Part 4, dated October 1974,
describes the Milftary Aerial Refueling Track as follows:

Military aircraft conduct refueling operations throughout the
continental United States normally between 12,000 feet “SL and
FL 330 on an IFR flight plan at assigned alzitude(s). Refueling
alrcraft have right=of-way over aireraft in accordance with FAR
01.67(c)., USN/USMC aircraft may operate green anticollisicen
light (s) identifying aircraft involved in aerial refueling opera-
tions. When displayed, these light(s) will be used ir conjunction
with standard position lights,

There follotred a 1isting of the air refueling tracks cocated below
positive control airspace, one of which was Alr Refualing Rou:e«316:

Name and Number AR«316 Coronet Milford

Lecation Utah, Nevada

Track Beginnirg MLF 197/100

Track End MLF 235,32

Altitudes 16,000 to Positive Control Area

There was no diagram of AR-316 in the AIM,

Tha Department of Defense (DOD) Flight Information Publfcation, Sece

tion Ila, Mllitary Training Routes, dated 1C October 1974, described AK~316
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as beginning at MLF VORTAC 125/100 with an exit point at MLF VORLAC
163/32, This publication provides a diagram of AR=316 on a separate page.
e heginning and ending pointe for the AR=-316 track had been cnanged by
DOD effective September 1971, lowever, the AIM ‘ontinued to caxvy the
track's description incorrently, as siown in the description above.

iR=316 overlaps portions of aivspace controlled by borh the Los
Angeles Center and the Selt Lake City Center. The ARIP and the exit point
are located in Los Angeles Center's alrspace, while the ARCP and the re-
fueling track are in Salt Lake City Center's airspace, Air traffic control
of AR~316 is based on the locarfun described in the DOD publication.

The Air Force sets forth the width of the refueling track in Tactical
Alr Command Manual 55-22 and Strategic Air Command Manual 55-14. (both
manuals cite FAA Mannal 7610.4B a3 a rvefevence,) The width of the track
*8 as follows3 From the ARIP to the ARCP, a magnetic heading of 3059, 15
nmi on the holding side (left side), and 10 nmdi on the ncaholding side
(right side).

1.17.2 Air Traffic Control Radar

Los Angeles and Salt Lake City ARTCC's have an operational Phase II
National Afrspace (NAS) en route Stage A traffic control rada.  Phase 1T
NAS %9 an automated systam for en routs alr traffic control ::-i provides
£light data processing and radar data processing. By means of this auto-
mated system, controllers can identify and track elther dissrete or non-
discrete coded beacon targets through automatic or manual acquisition.

Toft 51 was assigned discrete transponder code 1123, and a full
alphanumeric data block aesociated with the target position symbol for
Toft 51 was received by Salt Like City Center. Sigma flight was assigned
discrete transponder code 1120. Although only one target position symbol
had been assigned to Sigma flight, the plan view display (PVD) showed two
alphnumeric data blocks, whuch indicates that both Sigwa 71 and 72 had
their transpounders operating.

The system alsoc provides a deta analysis and _eproduction tool (DART)
log. Tae last recorded DAPT altitude for Sigma 71 «as 17,300 feat at
1804, the last altitude (withing 100 ft.) scanred by the systwm before the
less of tha radar oignal at the time of collision,

Although the DART log indicated thak Sigma flight was at 17,900
feat, the data tlock information recefved by the Salt Lake City Center
radar indicated that the F«11lA aircraft were within the blocked airspace
at all times while under Salt lLake City Ceater surveillance, The NAS
systen is designed co that the altitudes shown in the data blocks arxe
within £ 300 ft, of the afrcraft's actual altitude in level flight.
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The Salt Lake City Center DART logged an unidentified transpondcr
. - code 1400 (VFR code) track which intersected the track of the discrete
¥ transponder code for Sigma 71 at about the time of the collision. (See
: Appendix D,) The DART will record a code 1400 although the target will
not appear on the radax scope unless the controiler has code 1400 selected.

; 1,17.3 ATC Procedures and Rotites
YFR cruising altituies are specified in 14 CHR 91,109, as follows!
(a) When operating beiow 18,000 m,8.1, and}

(1) on a magnetic course of O degices through 179 degrees, any
odd thousand m,8,1, altitude plus 500 feet, or

(2) on a magnetic course of 180 degrees through 359 degrees,
any even thousand feet plus 500 feet,

T e e A

3=11 erosses the AR=316 refueling track at Bryce Canyon, From Bryce
Canyon, J=11 proceeds northward on a magnetic course of 3519 direct to
the Fairfield, Utah, VORTAC. Jet Airways begin at 18,000 feet.

The Positive Control Area (PCA) extends from 18,000 feet up to FL
600, To operate in the PCA, an aircraft must be IFR-equipped, have an
operal le transponder, and must be cleared by ATC.

1.17.4 Visual Cues During the Refueling Rendezvous

Fntariiews with military pllots who were experjenced in aerial re=
: fueling operations indicated that the tanker's beacon is its only recog-
3 nizable visual cue during a night rendezvous, The tanker underbelly
. 1ighting and engine naczlle lightf{ng camnot be seen until the receiver is
"] close to tha tanker, usually between 1 and 2 miles.

1.17.5 NAOMP Altimeters

The altimeters installed in MAOMP were manufactured by Aoro-Mach of
Wichita, Kansas, and were laboratory tested by Rackwell International be-
fore they were installed in the alreraft, The following test results

waere recorder:

Test Altitude Altimoter Reads ‘Tolerance ¢ Feat
3 Pilot's Altimatet 16,000 «20 110
3 Serial No. 4041 18,000 10 120

20,000 0 130

Tested 7-8-73

or K o A A e Lt
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j i?f Test Altitude Altimeter Reads Tolerancae ¢ Feet
oy Copilot's Altimeter 16,000 -80 110
N Serfal No, 5039 18,000 -80 120
)] Tested §=9-73 20,000 -60 130
] é;‘ 1,17.6 FP=-111A Rendezvous Navigational Aids
- § ?? Sigma flight had the following airborne navigational aids avallable
-3 - to assist in the rendezvous with the tankerst
1 E' 1. UMF radic with an ADF function that provides bearing information
3 to selected UHF transmissions.
gi 2. Adr=to-air TACAN with a capability to provide range=only informa-
: tion betwern two alreraf:.
i 3, TACAN that provides bearing and distance information to ground
v 1TACAN stations,
| 4, TInertlal navigation that proviies bearing and distance fnforma-
: tion to coordinates set into the system,
%' 5, Radar that provides all-weather navigatien, fix taking, and air-

to-air attack fafireto-air range and bearing).

1.17.7 Applicable Regulations
1. Federal Aviation Regulations

A. 14 CFR 91,65 Operating Near Other Aircraft

(a) No person may operats an alrcraft so close to another
alreraft as tc create a coliision hazard.

v A st N MM

(b) HNo person may operate an aireraft in formation flight
except by arrangement with the pilot in command of
each aircraft in formatioa.

B, 14 CFR 91,67 Right-of-Way Rules} Except Water Operations

(a) Generalt When weather conditions permit, regar’less of
whather an operation is conducted undex Instrument
Flight Rules or Visual Flight Rulas, vigilance shall
be maintained by sach person operating an afreraft so
as to seec an avold other aireraft in compliance with
this section. When a xule of this section gives another

!



aircraft the righteof-way, he shell pive way to that
afrcraft and may not pass over, wider, or ahead of it,
unless well clear,

(b) Overtaking! gach aircraft that is being overtaken has
the right=of-way and each pillot of an overtaking air-
craft shall alter course to the right to pass well clear.

14 CFR 91.81 Altimeter Settings

(a) Each parson operating an aircraft shall maintain the
cruising altitude or flight lovel of that aircraft, as
the case may be, by referenca to an altimeter that is
set, when operating.

(1) below 18,000 feat m.8,%, O

(1) The current reported altimcier gatting of a
gtatfon along ths route and within 100
nautical miles ¢f the aircraft.

2. USAF Regulations
A. m 60-16
5.2 Proximivy of Aircraftt pilots will not fly an aircraft so
close to another so ar "0 create a collision hazard, Use
500 feet separation (w=11 clear) as on approximate guide
except fors

(a) Authorized formation flights,

2, ARALYSLg_ANQ_GONCLUSIOHS

2,1 Analysis

At 1800, when the pilot of NAOMP contacted Cedar City FSS and gave
his position as aver Bryce Canyon, he had already deviated to the Grard
Canyon and had joined tha J=11 course a: or couth of Bryce Canyon. Since
the wreckages of both aireraft were found along the alrvsay's course, the
Safety Board concludes that W,OMP hed been flying along the alrway course
for at least & minutes before the collision. Since the planes collided at
17,900 feet, MWAOMP had elther juat clirbed to that altitude or was main=
taining 17,900 feet == 100 feet below his requested altitude -= while awyit=
{ng his 1FR clearance from Los Angeles Center, ‘ihe latter possibility
vould have been a violation of 14 CFR 91.109, since the highest quadrantal
altitude allowable below the PCA was 16,500 feet, There is {ngufficient
evidence available, however, co make any datermination in this regaxd,
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When the Sigma {light, with 72 in the lead, departed tha ARIP for the
tanker rendezvous, they were not aware that their actual position at the
tizwe of departure was offsat 15 to 17 nmi to the right of the intended
track, This position ervor, which was caused by navigation equipment
orrors experienced by Sigma 72, placed them outside the protected airspace
of the refueling track, The crew of Sigma 71 did not notice the error,
probably because they were preoccupied by the rendezvous with Sigma 72,

When the decision to change leads was made, the flight was beyoni the
ARIP and outside the refueling track, Little time remained for the crew
of Sigma 71 to assume tho responsibilities of lead aircraft, identify the
tawker afrcraft, and configure the aircraft for the refueling operation.

Tha Safety Board believes that this hurried atmospbere, together
with the undetected position error, led the pllot of Sigma 71 to mistake
the Turbo Cormander's beacon for the tanker's beacon.

While Sigma Flight was switching leads and preparing to refuel, Toft
51 had departed the ARCP on a heading of 1259, a reciprocal to the refuele
fng heading. Jn normal operation, Toft 51 would have continued on this
reciprocal heading until, ithrough coordination with the receiver aircraft
(Sigma Flight), a prearrarged distance separated the tanker and {ts ree
celver(s). At that point, Toft 51 would have started a 3° per second

(standard rate) left turn to the refueling heading. In this case, the re-
fueling heading would have been 305°, These procedures are standard
throughout the Afr Force and are required knowledge for all crewwembers
who engage In air refueling operations. If these procedures are folloved,

the tanker .ulls out on the rofueling heading from 5 to 8 milec in front
of the receiver aircraft,

On the night of the acnident, becausc of aireto-air TACAN diffi-
culties and the mispositioning of Sigma Flight, the distance hatween Taft
51 and Sigma 71 could not be established by using air-toe-air TACAN, As a
result, the point at which Toft 51 started the standarderate turn to the
refueling heading was established by reference to its distance from the
Milford VORTAC =- an acceptable backup procedure when aire-toe~air TACAN
distanco cannot be established. Additionally, Sigma 71's UHF/ADF equipe
ment could have been used to dotermine positively its bearing to the
tanker during the rondezvous. Thus, positive bearing of the tanker would

have bear knovn as soon as the tanker had rolled out on the refueling
heading.,

Tha first opportunity for the pilot of Sigma 71 to suspect that he

was scoing thoe wrong afreraft occurred when he sighted what he believed
to be the tanker at 18011235,

At that time, only about 40 seconds had passed since Toft 51 hal
reported that the left turn to refueling heading had been sturted. At a
standard turn rate, Toft 51 would have baen about two=thirds of the




vay through the 180° turn required to reach the refueling heading, There~
fore, 1f the beacon which the pilot of Sigms 71 had sighted was actually
foft 51, it should have besn roving from left to right across the wind-
screen of Sigmi 71 at a rapid rate bacause, at that tiwe, Toft 5). vas ap~-
proxisately perpendicular to the heading of Sigma Flignt. The pilot of
Sigma 71 stated that it took only a slight corréction to the right and
then back to retueling heading to get behind the teacon he had identified
as Toft 51,

As Sigma 71 continued to close in on the baacon, the W50 was ablae to
lockon to the target with the radar equipment at a rarge of sbout 5 miles,
From that point, tha WSO advised the pilot of the range balwéen the alre
craft sach mile down to 1 mile and then at 4,000 feet and 2,000 feot.
Twice during those range culls, the WSO advised the pilot of an excessive
closuro rate, The pilot stated, thut at both times when he was adviced of
the closure rate, he crosschecked his inatruments and found hia airspeed
to be vhat would ba expected for that phase of the rendezvous, Calculss
tions determined tha closure rute to be approximately 158 kn, The crew
had no teason to believe the ridar equipmant vas giving erroneous in-
formation, since the equipment had beenh used shortly before to effect a
successful rendervous with Sigma 72, The high closure rate and airspead
informarion provided a secord opportunity for the pilot ol Sigma 71 to be
suspicious of the beacon upon which he was closing.

The only referenie to heading made by the pilot of Sigma 7). was his
statement that just ayter he saw the beacon he believed to be Toft 51, e
small correction vas made Lo the right because he thought ths tanker had
rolled out of its turn slightly to the right of the desired tvack. The
pilot of Sigma 71 stated, "..,. so I turned to an approximate heading of
3309, Ha fToft 517 called me rolling out heading 308° und I also rolled
back to a heading of 308° and then followed the beacon." The actual catl
from Toft 51 was for a rollout heading of 301°. It was after this e)- ht
track correction that the pilot stated that his WSO had locked onto tue
radar targaet,

In hie starzment, the WSO of Sigma 71 stated that, '... I locked on
the aircraft about 5 miles. I told them /Toft 517 that we were in 5-mile
range. ¥ also noted that we had entered a turn to the right in the vicine
ity of 330° to chase the light we saw in front of us." Yhis statement is
in conflict with the pilot's statement vhich indicated that the aireraft
had bean returned to the rafueling heading bafore the 5-mile lockon point,
The DART plot substantifates the fact that Sigma 71 did not return to the
refueling heading.

The Turbo Commander's probable heading of about 343°, which was cal-
culated using the recorded winds aloft in the collision area, was 42° to
tha right of the 301° heading which Toft Sl reported, and 35° to the
right of the 308° huading which the pilot of Sigma 71 stated he was
using to chase the beacon, During the last 5 miles of closure, the pilot
of 8igma 71 probably would have had to continue a turn to the right bee
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cause the beacon would have been progressing to his right. He stated that
gevaral times during the closure he crosschecked his altitude and airspeed
instruments. He made no rention of checking heading indicatlons, Had he
checked M8 heading indications, they would have afforded a third oppor=
tunity for him to be suspicious o the beacon he was following because
they would have been considerably different from the heading reported by
Toft 51 and the published heading (305°) of the air refueling track.

Tha final and perhaps the most positive visual clue to indicate to
the pilot of Sigma 71 that he had misidentified Toft 51 was the beacon ite
self. Any object that appears to be stationary vhen seen through the air-
craft's vindscreen 13 in the ssme plane as the aircraft from which it is

ing viewed, Unless corrective action {s taken, a collision will most
1ikely result, If tha object moves on the windscreen, in any direction, a
collision would not Ye axpected, For the tanker remdezvous, tha pilot
should have maintainad a stationary target only laterally.

In this case, Toft 51 was at FL 200 and Sigma 71 was at 17,900 feet.
The bes~on viewed through the windscreen of Sigma 71 remained, according
to the statement of the pilot and the WSO, directly in front of the aixe-
craft. MHad the beacon, in fact, belonged to Toft 51, it should not have
remained stationary, but rather should have moved up on the windscveen,
bezause of the altitude differential, as the distance between the two aire
craft decreased. At a 2,0(J-foot range vith a 2,000-foot vartical separae
tion, the ve.tical angle subtended between Sigma 71 and the tanker would

have been 45°, thus placing the beacon high on the windscreen of Sigma 71,

The implicatious of this visual phanomnon are well known to pilots who
are experiinced in alr refueling rendezvous., Because the beacon remained
{n the center of his windscreen and his aircraft had not climbed from FL

180, the pilot of Sigma 71 should have recognized that a collfsion was ime-
minent and that tha beacon he was approaching was not Toft 51,

The Safety Board believes that the reason the F-111A pilot continued
the collision course with N4OMP and disregarded the cues that should have
indicated that he was closing on the wrong afrcraft was that he firmly
believed that tha beacon in his 12 o'clock position was, in fact, the
tanker,

2,2 Conclusions
A, Findings
1. Both aircraft were airworthy,
2, All flight erewmembers woere qualified,

3., The collision occurred at night in a dark sky.

4, The <igma flight was engaged in a night airerefueling exer-
cise and was operating in accordance with an IPR flight
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plan under radar control of the los Angeles ARTCC.

The Sigme flight was behind schedule, and as they proceeded
aptrack. to rendezvous with the tanker, they were 15 to 17
nmd to the right of the air vefunling track centeriine (oute
side the track-protected airspace).

N4OMP began its flight under visual flight rules and was not
under control of the ATC systew,

NSUI® interceptad the J«11 course at oy south of Bryce
Canyon, and had been proceeditg along the course for at least
4 minutes under VFR conditions when the planes collided.

The magnetic cowrse of J=11 between Bryca Canyon and the
Fairfield, Utah, VORTAC is 3519, The highest authoxized VFR
cruise altitude vhile flying on that heading hetween Bryce
canyon and the impact point is 16,500 faet m.8.1.

The DART p! * indicated that the collision ccourved at 17.200
foet,

The Sufety Board was not able to determine whether NAOVP was
lavel at 17,900 feet or had juet clinbed to that altitude,

W>OMP had onl:, its beac: n and position lights iiluminated.

ATC had given the air refueling £1ight a block altitude of
F1, 180 through FL 210, Tha Sigua ajreraft 2as operatirg at
FL 180 and the tanker (Toft '51) was operating at FL 200,
The oslifsion occurred at 17,900 feet,

The collision occurred outside the protected airspace of the
refueling track.

The pilot of Sigma 71 mistook the beacon of NAOMP for that of
Toft 51, the tanker, The pilot of Sigma 71 closed on NYOMP's
beacon and collided with NOMP,

The pilot of Sigma 71 did not use all of the navigation equip=-
ment at his disposal for rendezvous with the tanker,

The F=111A was the overtaking sircraft and vas raquired by
the right-of-way rules to alter course and pass well clear,

The pilot of the Turbo Commander should heve remained at the
highest hemdepherical altitude available to him until he had
racaived an ATC clearance to enter the Positiva Control Avaa,




b. Probable Cause

The National Transportation Sar~ty Board determires that the pzobe
able cause of thi; aceident was the F=111A pilot's misidontification of
the Turbo Commander a9 a refueling tanker with which he intended t»
rendezvous. Contributing to the misidentificatfion was his failure to
use prescribed procedures and technfques duri.; rendezvous with a tenker
afreraft for refueling.

3. RECOMMENDATIONS

As u rosult of thie accident, the Board fesued five safety reccir
mendations dealing with, (1) Afr trafric separatfon procedures in aerial
refueling areas, {2) dinsemination of information on aerfal raofueling

track locations, and (3) revised miiitary afrcrafe lighting raquirements.
(A=75-11 through 15.)

EY THE NATTONAL. TRANSPORTATION SAFETY BOARD

FRANCIS H, HcADANMS

Member

LOUIS M., THAYER
Member

ISABEL. A, BURGESS
Memver

WILLIAM R, HALEY
Hember'

August 1, 1975
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APPENDIIX A

INVESTIGATION AND HEARING

. 1, Investigation

The Safety Board was notified of the accident at 2045 on Noverber 12,
1974, by the Federal Aviation Administration. An investigator was dis-
patched from the Denver Fiald Office and was joined by investigators from
Washirgton Headquarters. An alr traffic control specialist from Washing.
ton Headquarters went to the Loa Angeles Air Route Traffic C.ntrol Center
at Palmdale, california, to conduct the ATC portion o€ the investigation.
Workiag groups were established for operations, ali craffic control,
systems, structures, and weather, The Federal Aviation Administration,
- ¥ : Nepartuent of the Afr Force, ad General Dynamics Corporation participated
in the investigntion, The onscenc portion of the investigation was com-

: pleted on November 21, 1974,
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2, Hearing
[here was no public hearing.

Proceding page blank |
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APPENDIX B

CREW INFORMATION

'fr. Rocco Filori

Mr. Rocco Fiord, 34, the pilot f N4OMP, held Airline Transport
Pilot fertificate No. 1768219, with mulei~ and single-ongine land rating
and commercial privileges. He was type rated in the Learjut 23/23E and
25, his first-class medical certificate was dated Juae 28, 1974, with
no limitation,

Mr. Flori had a total of 2,754 fiight<hours, 200 of which were in the
Turbo Commander, Pilot information submitted by his comparny indicated
that Mr. Fiori had a total of 2,671 flfht=hours as pilot=ins-command, 316
of which were instrumment time, He had flown 32 hours in the Turbo Come
mander in the last 90 cays preceding the accident.

Captain Peter A. Granger

Captain Peter A. Gramger, 32, the pilot of Sigma 71, held a USAF In-
structor Pilot rating. He passed his latest USAF Flight Physical on
April 17, 1974, and was cleared for unconditional flying with wo walvers.,
He passed USAF Standardizatfon Board Flight Checks on November 11, 1974,
and May 29, 1974, Captain Granger had 2,850 flight<hours, of which 68,
18, and 3 wer2 flown during the last 90 days, 30 days, and 24 hours,
respectively, Ha hed bean off duty about 16 hours before reporting for
duty on November lz, 1974, At the time of the accident he had been on
duty about 9 hours, of which 34 minutes was flight time,

Captain Paul D, Sperry

Weapon Systems Officer Captain Paul D. Sperry, 28, held a Navigator
rating. He passed his latest USAF Flight Physfcal on April 2, 1974, and
was cleared for uncondftional flying with no waivers, He passed his last
two USAF Standardization Board checks on April 14, 1974, and May 19, 1973,
ile had 901 flight-hours of which 33, and 9 were fiown during the last 90
days and 30 days, respectively,

He had not flown the previous 24 houra. His rest, duty and flight
times on the day of the accident were the same as Captain Granger's,




APPENDIX C

ATIRCRAFT INFORMATION

The F-111A was a General Dynaaic, Inc., 72 ,000-1b, gross weight super=-
sonic fighter aircraft, equipped witu two Pratt and Whitney TP 30P3 turbo-
fan engines (with aftarburner). It was configured for wing contouring,
crew module ejection, ard air cefusling capability., This particular ajr~-
craft, S74 771-055, had a 24-inch pitot static probe which extended for-
ward from the radome nose. The aircraft was equipped with wing position
1ights, upper and lower anticollision lights, a tail position light, four
fuselage formation lights, and upper and lower wing formation lights,

The aircraft was ccvered with a camouflage type paint pattern (basically
green and black), with the bottom and radome painted black.

The Turbo Commander alrcraft was a prassurized North Amerjican Rock-
woll Corporation Model 690A, equipped with two AlResearch TPE 331=5-251K
turboprop engines. It was {nstrumented for all weather flights, The
color schema of the fuselage was described as basic white trimmed with
10-4nch dark blue horizontal stripes with thin gold stripes abova and
bolow the blue stripes, The angine cowls were decorated with a large
horizontal blue stripe with adjacent gold stripes below the blue strlipes.
The top of the rudder was painted blue with horizontal gold stripes below
the blue top,

The Turbo Commander aircratt was equipped -iith red and green wing
nosition lights, a white position light at the tail cone, a red flasher
light on the top rorward tip of the rudder, and a Whalen 3-light stuobs
system with a strobe in each wing tip and one in the tail cone.
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NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C.
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APPENDIX E

ISSUED: February 25, 1975

--------------------------------- o mh W N R A

Forwarded to:

Honorable Alexander P. Butterfield

Administrator N
aderal Aviatior Adminiutration SAFETY RECOMME DAT 10N(S)
Washington, D. C. 20591 A-75-11 thru 13

The Nutional Transportation Safety Board is investigating the
midair collision between an Asro Commander 6T and a F-111A on
November 12, 1974, within military aerial refucling track AR-316.

The Safety Board believes that AR-316 is degeribed incorrectly in the
AMrman's Inforr=tion Manual, Part 4, dated October 197h.

The Atmman's Informaticn Manual describes AR-316, in part, as:
"track beginning--MLF 1/ 197/100 and track ending--MLF 235/32." There
is nc¢ diagram of AR-315 included in the Aiman's Information Manual,

The Department of Defense (DOD) flight information publication,
M{litary Tiaining Routes, Section IX A, dated Octuber 10, 197k,
iriicates that AR-316 begins MLF VORTAC 125/17G. and ends at MLF VORTAC
163/32. 'This publication provides a diagram of ,}AR-316.

AR-316 nverlaps pertions of alrspace controlled by the Los Angeles
Air Route Traffis Control Center and the Salt Lake City Air Route Traffic
C:ntrol Center. Air traffic control at both centers is based on the
tocation of AR-316 as described in the DOD putlication, which is not
available to civilian pilots,

1/ Milford, Utah, VORTAC.
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Honoradble Alexander P, Butterfield

On the basis of the above findings, the National Transpbrtation
Safety Board <¢ecommends that the Federal Aviation Administration:

1. Review the locations of all military aerial refueling
tracks and verify their accuracy as described in the
Airmman's Information Manual, Part U,

U TRIRIRWO IR T oy ¢ e 3 ?ﬁ%

2, Include a djagram of the serial refueling tracks in the
Airmman's Information Manual.

3. Broadcast appropriate alerting infomation periodically
on the YOR voice fiecquency, when operations are being
conducted within military aerial refueling tracks.

REED, Chairman, McADAMS, BURGESS, and HAIEY, Members of the Board,
concurred in the above recommendations. THAYER, Member, did not

participate,
& ﬁ

B Jchn H. Reed
Chainnan

cc: Hon. James H. Schlesinger
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NATIONAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D.C.

APPENDIX F
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ISSUED: February 25, 1975

. ] T T

Forwarded to:

Honoreble James R, Schlesinger

Secretary of Defense
The Pentagon SAFETY RECOMMENDAT ION(S)

Washington, D, C., 20301 A-T5-14 and 15

!

----- ‘-.-------Mﬂﬂ---‘.---D-.-—--d--‘--.-

The National Treansportation Safety Board is investigating a midair
collision between an Aero Commaader 6T and a F-111A, The accident
occurred on Novenber 12, 1974, near Bryce Canyon, Uteh., The F-111A
was in the military nerial refueling track AR-316, The Safety Board

beljeves that the base altitude sclected for the refueling area did not
provide & sufficient margin of safety.

Aerial refueling operations were being conducted at assigned
altitudes from FL 18G through FL 210. The pilot aboard the Aero Compander,
which was operating sccording to visual flight rules, edvised air traffic
control thet he was at 17,500 feet and requested an instrument flight
rules clearance with an assigued altitude of 18,000 (FL 180). Before a

clearance could be issued, a collision occurred between the F-112A and
the Aero Commander.

W, syl o a# T oAl N =k 4

Initially, the lead F-111A, one of two, had navigational difficulties
because of a malfunctioning inertial navigation system and TACAN while
attempting a rendezvous with the tanker. Immediately following a
clauge of lead, the F-111A flight began to join up when the pilot
established visual contact with a flashing red light, which appeared
to emanate from an aireraft operating within the blocked airspace.
Unfortunately, the red light was on the Aero Commander and not the tanker,




mmm‘mWWI'ﬂiﬂ'ﬂwtfﬂﬂw‘u B T S S U S ey A N TP e R s S R o R e Bl L e 1 R

- 26 ~
APPENDIX F

Honorable James R, Schlesinger

On the basis of the above findings, the National Transportation Safety
poard recommends that the Department of Defense;

1, When military serial refueling operations are conducted
within positive control areas, designate a base altitude
for the block airspace sufficiently higher than the base
altitude of the positive control area so as to provide
a buffer between aerial refueling activities and
unrelated visual flight rules activities below the positive
control. area,

When militery aerial refueling operations are conducted
below positive control areas. revise aircraft lighting
requirements so as to enhance the conspicuity of the
military aircraft during night operations,

REED, Chairmen, McADAMJ, BURCESS, and HALEY, Members of the Board,
concurred in the above recommendations, THAYER, Member, did not

A

participate,

ByyJ John K, Reed
Chairmpan

Alexander P, Butterfield
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