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PREFACE

While engaged in training, a light observation
helicopter was on the downwind leg ol a heliport
traftic pattemn in late altemoon, llying south. The
piict entered a left tum (o the castbound base leg
and his helicopter collided with an OH-13 which
entered tralfic by a straight-in approach to the base
leg. Both helicopters crashed, killing the pilota.
Visibility was 15 miles and the sun, behind the pilot
ol tho OH-13 and to the right of the other pilot, did
not obatruct the visibility ol either pilot. This
training environment acciden! occurred because
neither pilot saw the other helicopter in time (o
initiate evasive actions to avoid collision.

During a right echelon lormation of four UH-1H's
in a combat area, the pilot of the No. 3 helicopter
{lew too close to the No. 2 helicopter and the main
rotor blades collided. The No. 2 helicopter was
crash landed, with extensive damage. The No., 3
helicopter lell to the ground and exploded, killing
the crew of four. This tactical environment accident
occurred because the No. 3 pilot attempted to Ily
exceasively close formation in violation ol estab-
lished rules.

The above excerpts, taken from Army aircralt
accident invostigation reports, vividly portray the
results of midair collisions. There are a lew midair
collisions recorded wherein only minor damage (o
one or both aircralt occurred. These are exceptional
since mos! midair collisions are catastrophic, re-
sulting in destruction ol the aircralt involved and
the death of the occupants. Midair collisions have
long been one ol the gravest hazards to safe [light.
As ajrcralt density incroases in both the combat and
noncombat environment, the potential for the occur-
rance ol midair collisions increases correspondingly,
requiring of the crew and controller a greater dogroe
ol alertneas and care in aircralt operations. Because
ol denaity, aircralt spoed, and persistent hazy con-
ditions, it may well be that aviation in general has
passed the poirt where timoly visual detection of
other aircralt by the aircrow (sce and be scen) ia
sulliciont to insure agains the midair collision.

One c! the lirst teaching points voiced by in-
structor pilots to their students is: ' 'Keep your
hoad on a awivel to prevent collision with aiccralt
and othor hazards 1o (light."”" The basic tool used
by aviation salety oflicers to provent midair colli-
siona is the sooc-and-be-seen philosophy. This fun-
damental rulo 1 essontial to salo operation of Army
o'reralt, Yot, it in a lact tha! aviators inadvertontly
viola! inatructor pilot=’ urders or ignore the soe-
and-bo-sovn  wuluvmophy and do not  mee aircralt
oprrating 1n therr vicinity, How many times have
you boen advimod by radar oporators that a targot is
at yu.» = o'clock position and, even altor the wam-
ings, boen .nable to lind the othor asrcralt? | bde-

lieve the answer s, unlortunately, [requently! It is
evident that the see-and-be-scen philosophy is in-
adequate to preven! midair collisions in training and
operational areas which are saturated with military
and civilian ajrcralt.

T.chnological advancements have proven bene-
ficial in improving the crashworthineas ol aircralt
and in numerous other arecas of the aircralt accident
prevention field. Proximity waming devices are
prosently available which alert aviators of other air
craft in their vicinity. The proximity waming device
has been installed in a limited number of Army air-
cralt. Aviators {lying TH-13T helicopters with the
proximity waming device installed will respond to
any waming received and initiate evasive action
necessary to prevent.c midair collision. However,
they can have conlidence in the system only il they
know that all other aircralt which may be in the
immediate area are similarly equipped. It is ap-
parent that a strong case exists lor the installation
of proximity waming devices in all Army aircralt.
The monetary savings brought about by the preven-
tion ol cne midair collision involving two UH-1 heli-
copters would go a long way toward equipping the
Army aircralt fleet with proximity waming devices,

Certain constraints make it difficult to modily the
Army’s aircralt lleet with the proximity waming
device in the loresecable future. [t is, therelore,
mandatory that all aviators and crewmembers in-
croase their aleriness and initiate actions to prevent
midair collisions. Aviation unit commanders mus!
also initiate action to insure that conspicuity mark-
ing ol their aircxalt 18 properly maintained. The
commander muat be alert and recognize indicators
that rellect aviators' inattentiveness (o refuiations
and unit standing operating procedures directed
toward accident prcvention. Aviation stalf olficers
must consider the probadility of midair collisions
while planning airmobile operations. Sightseeing in
the arca ol airmobile operations landing zonos must
bo eliminated.

As aircralt and cockpit sophiatication incroase,
roquiring moro hoad-in-the-cockpit time, the roqQuiro-
ment for rapid and olfective acanning of arcas out-
side the aircralt incroases. Inatallation ol proximity
warning devicos holds the only promise lor asaisting
aircrowa to avoid collisions, but thoase devices can
only assiast, Thore will alwayas be a roquirement lor
cach membor of the Army aviation team (o be alort,
koop his hoad on a awivel while aitbome to soe
other aircralt 1n hia vicinity, and tako nocossary
actions in his aphere ol rosponmibility to prevent
catastrophic midair collision accidents.

EUGENE 8. CONRAD
Colonel, Infentry
Director
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ARMY MIDAIR COLLISIONS

I. ABSTRACT. This report contains analyses of
56 Army midair collisions which occurred during the
period Januery 1963 to November 1969 and conclu-
sions and recommendations based o2 the analyses.

(I, SUMMARY. Analysis of 56 midair collisions
experienced by the Army revealed that mulitiple
cause factors were present in each accident. It was
found the pilots must shoulder the majority of the
responsibility for midair collisions. However, it was
also found that other factors contributed to the crew
errors which resulted in collisions. The full extent
that other factors contributed could not be accurately
determined because of the tendency of aircraft acci-
dent investigation boards and reviewing officials to
accept pilot error as the cause of accidents, without
seeking other contributing factors.

General problems encountered in training arerg
stem from the aircraft saturation within high density
areas. Corrective actions to eliminate the problems
must be oriented toward reducing aircraft densities
in specific training areas. This can be accomplished
either by a reduction in the number of aircraft oper-
ating in a specific area or through the expansion or
relocation of existing facilities.

The most common trend revealed by analyses of
accidents in tactical areas was the failure of avia-
tion units to enforce adherence to published regula-
tions. In most cases, adequate operational proce-
dures were established in unit SOP’s, field manuals,
and technical manuals. Adherence to approved pro-
cedures would have prevented most of the midair
collision accidents,

Inadequate command, control, and supervision
were present in 50% of the midair collisions studied.
It was determined that increased command attention
must be direcied toward the fundamentals of good
airmanship, i.e., see-and-be-seen. In addition, new
approaches must be taken to improve aircraft visi-
bility and detection. Prominent among these are
installation of proximity warning devices, installa-
tion of aircraft high intensity lights, and the in-
stallation of improved communication systems in
air traffic control towers.

1. INTRODUCTYION. Initially, this study was
originated to establish a profile of Army midair col-
lisions. This profile (Annex lil) was based on data
contained 1n 56 midair collision accident reports,
involving 113 aircraft. Information from the reports
was analyzed to determine common factors found in
midair collisions. Analysis of th: imtial study
generated the following unanswered questions:

1. Why are numercus midair collisions occurring

in the training and troop lift/tactical environments?

2. Why are numerour midsir collisions occurring
during daylight hours in periods of excellent visi-
bility?

3. What is the impact of inadequate command
and control and lack of supervision?

4. What is the degree of violation of instructions
or procedures and the principles of good airmanship?

5. What action can be taken to eliminate aircraft
density around focal points which seem to attract
gircraft at random times? (Focal points could be
navigation aids, on-going or=rations, airfields, etc.)

To answer these Jjuestions, further analyses of
the 56 reports were accomplished. These anslyses
revealed that conclusions and recommendations re-
sulting from the study of midair collisions during
training missions are not applicable in all respects
to midair collisions occurring in & troop lift/tactical
environment. For this reason, the study is presented
in two parts. Detailed findings and conclusions are
contained in Annex | (training) and Annex II (troop
lift/tactical).

IV. CONCLUSIONS.

1. Conclusions and recommendations drawn from
midair collisions during training missions are not
applicable in all respects to midair collisions occur-
ring in a troop lift/tactical environment.

2. Treining environment conclusions are:

a. There is an ever-present possibility of
crews being inattentive in a training environment.
Student aviators in the early stages of flight training
concentrate more on flying the aircraft and devote
less attentron to the see-and-be-seen concept. The
aviator's failure to keep his head on a swivel in-
creases the probability of midair collisions.

b. Student pilots flying in traffic patterns
under the jurisdiction of air traffic control towers
often develop a false sense of security. They fre-
quently fail to clear themselves before executing
maneuvers in high density areas.

c. Deficiencies in equipment and insufficient
number of personne! were contributing factors to
nine of the 12 midair collisions which occurred
while aircraft were operating in stagefield/airfield
traffic patterns.

d. The full impact of supervision and com-
mand control shortcomings as cause factors was not
fully explored by aircraft accident investigation
boards due to the tendency to accept pilot error as
the only cause for accidents.

e. Investigation boards and reviewing authori-
ties made a relatively small number (27) of recom-




mendations for the 25 training accidents. An ap-
parent trend prevailed for boards to find that only
the crew or crewmember was at fault when other
factors were present that indicated other deficien-
cies.

f. Some student pilots failed to take advan-
tage of time provided for crew rest, resulting in
fatigue factors.

g. A small percentage of student pilots have
a history of unsafe flying practices which may well
develop into major contributing factors for midair
collision+.

h. Aircraft visibility restrictions contribute
to the pilot's.failure to see other aircraft in time to
avoid collisions.

i. Ten of 13 collisions could have been pre-
vented if a functioning proximity warning device had
been installed aboard each aircraft involved.

j. Insufficient use of the Operational Hazard
Report (OHR) system may be attributed to a lack of
knowledge about its intent and the aviator's fear
that the information contained in the report might
impinge on his personal reputation or professional-
ism.

k. Aircraft without distinctive conspicuity
markings are more apt to be involved in midair col-

lisions,
1. The intensity of the Grimes anticollision

light is not sufficient to insure that student pilots
see other aircraft in time to avoid collisions, espe-

This UNH-18 was one of two which cellided end croshed during training, killing all four occupants and
destreying beth aircraft,

ciully during full dayl.ght hours.

m. The see-and-be-seen concept is still the
primary method available for preventing midair col-
lisions.

n. Command emphasis in the form of constant
evaluation of air traffic density, revision of air traf-
fic conirol regulations, and strict control of airciaft
opetations is mandatory if a reduction in the number
of mideir collisions occurring in training environ-
ments is to be achieved.

o. A rapid turnover of key personnel contrib-
utes to a higher number of midair collisions.

p. Formation flight midair collisionz do not
occur when tightfisted command and control pro-
cedures culminate in detailed briefings, maintenance
of prescribed separation between the aircraft, and
adherence to safe flying practices.

q. Violations of regulations and published
SOP’s contribute greatly to midair collisions.

r. The fluctuating concentrution of aircraft,
varying between moderstely saturated to highly satu-
rated over such areas as stagefields, airfields, and
navigational facilities, increases the probability of
midair collision mishaps.

3. Troop lift/tsctical environment conclusions
are:

a. Loss of visual contact between ajrcraft
during night operations contributes to midair col-
lisions.

b. Aircrews are more susceptible to midair
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collisions during prime recovery periods following
missions.

c. Cumulative fatigue resulting from exces-
sive flying hours contributes to midair collisions.

d. Inadequate command, r~~trol, and super-
vision constitute a serious prot .. ea. It is not
uncommon to have two or more of t! :se elements
involved in one midair collision.

e. Supervisory deficiencies receive little or
no attention by aircraft accident investigation boards
and reviewing officials. The primary emphisis is
concentrated on real or assumed faults of the air-
crew.,

f. The present system for disseminating
changes to SOP’s, NOTAM's, and other information
to individual aviators is inadequate., Aviators often
learn about changes in operational procedures and
policies through mistakes and experience.

g. Violation of instructions, procedures, and
principles of good airmanship are involved in most
midair collisions.

h. Midair collisions increase as aircraft in-
ventory increases in a combat zone.

i. Diversion of sttention and preoccupation
of crews due to concentration on ground actions in
combat areas contribute to collisions.

j. There will be no appreciable change in
aircraft density in the vivinity of focal points, i.e.,

landing and pickup zones, tactical areas of opera-
tion, base camp heliports, etc., in low intensity war-
fare operational areas, The concept of providing
airmobility to enhance ground operations resuits in
large numbers of Army helicopters and fixed wing
airplanes, as well as numerous aircraft of other
services and nations, using the sirspace above the
ground forces.

k. Broad use of the Operational Hazard Report
system can become a very effective tool in the pre-
vention of midair collisions by identifying potential
focal points.

V. RECOMMENDATIONS.
1. Recommendations for the training environment
are:

a. Use of buddy riders to increase the number
of eyes available for outside surveillance.

b. Increased emphasis on the necessity for
student pilots to always clear themselves before
executing maneuvers.

¢. Command emphasis in the form of constant
evalustion of sir traffic density, revision of air traf-
fic control regulations, and strict control of aircraft
operations.

d. Greater efforts by sircraft accident investi-
gotion boards to identify and substantiate sll con-
tributing cause factors for each accident.

Chorred remains of CH-47C which collided with fixed wing aircraft ot 3,000 leet during tecticel mission
and tumbled end over end 10 greund, kitling ell five eccupents.




e. Alrcraft accident investigation boards and
reviewing officials must develop positive and viable
recommendations to prevent recurrence of all cause
factors associated with every accident.

f. Command insistence that student pilots
take full advantage of time provided for crew rest.

g. Greater command emphasis on the detection
and elimination of maiginally safe students ai an
early stage of flight training.

h. Eliminstion of design restrictions to visi-
bility for future aircraft procured for training and
modification to eliminate restrictions to visibility
for training aircraft in the current inventory,

i. Installation of proximity waming devices
in all aircraft,

j. Continuing command emphasis on an edu-
cation program to promote use of the operstional
hazard reporting system.

k. Conspicuous markings for all training air-
craft in noncombst aress.

1. Use of high intensity strobe lights to in-
crense aircreft conspicuity during deylight opera-
tions.

m. Continuous commana action to insure the
use of the see-and-be-seen concept.

n. Continued command actions to offset the
effects of a rapid turnover of key training personnel.

o. Continuous and tight aupervision over all
formation flights to insure maintenance of at least
two rotor discs separation between ajrcraft.

p. Command emphasis to insute that aviators
at all levels know and understand published direc-
tives and unit SOP's conceming formation flying.

q. Redar vectoring of traffic in high density

areas,
r. Assignment of and adherence to prescribed
routes and altitudes in training areas.
2. Recommendations for the trocp lift/tactical
environmeat sre:
a. Development and use of techniques to

b o

svoid loss of visual contact resulting from flare
illuminations at night.

b. Improved planning and closer coordination
between aircraft crews in fire support teams.

c. Continuing emphasis on increused alert-
ness and aircraft separation during prime recovery
periods after missions are flown,

d. Increased command emphasis on adhering
to recommended limitations for daily and monthly
crewmember flight hours to prevent cumulative
fatigue.

e. Command emphasis in the form of constant
surveiliance ot air traffic density, revision of air
traffic control regulations, and strict control of air-
craft operations. Particular attention must be given
to aircraft density during unit buildups in low in-
tensity warfare areas of operation,

f. Deliberate efforts by aircraft accident
investigation boards to identify and substantiate all
possible cause factors contributing to each accident,

€. Improvements in the publication and dis-
semination f flight directives, flight information,
and SOP’'s,

h. Continuous command emphasis on adher-
ence to published regulations and SOP's.

i. Command emphasis on continuous alert-
ness of all aircrewmembers to detect other aircraft in
the vicinity of their aircraft.

j. Command emphasis on improved selection
of landing zones, pickup zones, and staging areas.

k. Command emphasis on an education pro-
gram to promote full use of the operational hazard
reporting system.

l. Increased supervision to prevent close
formation flying in violation of published regulations.

w. Prohibition of unplanned formation flights.

n. Elimination of formation fiying that is un-
necessury to accomplish missions.

o. Imptoved planning and better supervision
while conducting and executing airmobile operations.

Midair collisions most
often result in catos.
trephic accidents,
such as this ONH-13
which collided with
enether OM-1] during
troining,




ANNEX |
(training)

Question: Why are numerous midair collisions occur-
ring during daylight hours in periods of cloar visi-
bility?

FINDINGS:

1. Twenty-five midair collisions occurred in the
training environment. Analysis revealed that 23
midair collisions occurred during periods of excellent
visibility.

2. Aircraft density and the false sense of securi-
ty of aviators while flying in traffic patterns under
the jurisdiction of a control tower were the two major
factors in these mishaps, as shown below:

Situation No. of Mishaps % of Sampling
Flying in & high 24 96%

density area
Flying under

jurisdiction of a

control tower

3. In a training environment, there is the ever-
present possibility of crews being inattentive, Stu-
dent aviators, in the early stages of flight training,
concentrate more on flying the aircraft and devote
less attention to the see-and-be-seen concept. This
increases the probability of midair collisions due to
the reduced chances of the aviators detecting other
sircraft in time to avoid collisions.

4. In 13 of the 25 training midair collisions, one
or both aircraft were flown solo. Only one pair of
eyes was available for outside surveillance in 32 of
the 50 aircraft involved, The following table shows
the numt ers of aircraft and occupents:

No. of 2.arcraft Involved No. of Occupents
Aboard Each Aircraft

12 48%

21¢ 1 (solo)

12 2

11 2 (1 was under hood)
6 3 or more

*The average flight experience of solo students in-
volved in midair collisions was 52.1 hours.
CONCLUSICN: Careful consideration should be
given to the use of buddy riders and their value in
preventing midair collisions. This would increase
the number of eyes available for surveillance outside
the aircraft,
Question: What is the impact of inadequate command
and contro! and lack o! supervision?
FINDINGS:

1. Prior to 1966, the number of midsir collisions
did not uppear significant due to the scattered and

isolated pattern of occurrences. Following are the
numbers of collisions by calendar year:

Year Number of Mishaps
1963 1

1964 3

1965 2

1966 8 (high)
1967 3 (low)
1968 7 (high)
1969 1 (low)

The increased frequency of midair collisions subse-
quent to 1965 clearly indicates that command empha-
sis in the form of constant surveillance of air traffic
density, revision of air traffic contro] regulations,
and strict control of aircraft operation is a mandatory
requirement. The large number of collisions during
calendar year 1968 is attributed to the rapid turnover
of key personnel at the aviation training bases,
Command actions were initiated in 1967 and again in
1969 which appreciably reduced the number of midair
collisions for those two years. Some of the positive
actions taken were:

a. Radar vectoring of traffic in areas of high
density.

b. Assignment of prescribed routes and alti-
tudes.

c. Overall commana emphasis in the elimina-
tion of midair collision mishaps.

2. Following are the locations of the 25 midair

collision mishaps occurting in @ trairing environ-
ment:

Location Number of Mishaps
Fort Wolters, Texas 10+
Fort Rucker, Alabama 8+
Fort Stewart, Georgia 2+
Fort Benning, Georgia 2
Other CONUS Locations 1
Republic of Vietnam 28

*Twenty of the 25 midair collisions occurred in
ultrasaturated training areas.

**The two collisions in the Republic of Vietnam
occurred in a training environment,

3. The 12 training midair collisions which oc-
curred while aircraft were operating in stagefield/
airfield traffic patterns revealed that the tower
operations and deficiencies in equipment and per-
sonnel actions listed below were present and con-
tributing factors in nine accidents.

a. Tower operators did not exercise positive

|

)
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control of air traffic in their area of responsibility.

b. The communications equipment installed in
some towers does not provide transmitting and re-
ceiving capability with all aircraft operating in the
vicinity of the airfield.

c. The design and location of towers used to
control air traffic, particularly at training stage-
fields, restricts the visibility of air traffic con-
trollers,

d. There were cases where inadequate man-
ning of the control tower with fully qualified air
traffic controliers resulted in these personnel being
unable to control all the aircraft operatmg in the
vicinity of the airfield.

4, Additional supervisory errors present pertain-
ing to airfield/stagefield areas were:

a. Effective control measures such as estab-
lishment of traffic patterns and distribution of traffic
pattern diagrams had not been initiated.

b. Standing operating procedures were not
published in many instances. SOP’s were inadequate
to insure separation of aircraft operating in the local
area in many accident reports reviewed.

5. Analysis of the 25 training collisions revealed
the following additional information:

a. Thirteen collisions occurred in authorized
training areas.

b. Six midair collisions occurred over navi-
gational facilities.

c. Only three of the 25 accident investigation
reports stated that adequate regulations were pub-

lished.
d. Nine accident reports stated that a detailed

survey of the local training areas should be con-
ducted to prevent recurrences.
6. Formution flying:
a. P.imary phase of training: A s;gmfncant

finding was that no mishaps occurred during forma-
tion flying in this phase of flight training. This can
be attributed to tightfisted command and contro],
adequate briefings, and adherence to safe flying
practices.

b. Advanced phase of aviation unit training:
Two midair collisions occurred during formation
flight, resulting in the loss of four aircraft and 24
fatalities, Both occurred in an advanced stage of
training just prior to unit deployment and involved
the No. 2 and No. 3 aircraft in flights of four aircraft.
Although responsibility for maintaining proper sea-
ration between aircraft under VFR conditions resis
with crewmembers, command supervision was deter-
mined to be an established factor in both collisions
because:

(1) Radio silence was imposed for training
reasons and hand signals were being used.

(2) A UHF (primary) radio had been re-
moved from one of the aircraft prior to flight.

(3) SOP’s were not adequate to govern
formation flighte.

@ An aifcraft commander executed flight
maneuvers without first notifying the crews of every
aircraft in the flight of his intentions. (A pilot error
cause factor would be valid in these mishaps if the
aircraft were not part of a formation of aircraft under
the command and control of a flight leader, Strict
discipline and immed.ate response to the commands
of the leader are mandatory during formation flight.
Therefore, responsibility for the safety of all aircraft
in the flight rests with the flight leader.)

(5) Training missions were conducted in
marginal weather, with reduced visibility.

(6) Established safeguards for avoiding
pilot fatigue were not adhered to. The crewmembers

AH-1G crashed inverted in marsh and
water after ccllision with OH-13 in
photo above, Two occupants were
‘killed and one survived with major
injuries,

-




of two aircraft had exceeded the maximum recom-
mended flight time for a 30-day period.

CONCLUSION: All aspects of command, control,
and supervision as accident cause factors were not
fully explored by accident investigation boards. The
tendency was to accept pilot error as the only cause
of the accidents. Investigation boards made only 27
positive recommendations in the reports of investi-
gation of the 25 midair collisions occurring in the
training environment. The recommendations included
improvement of training areas, regulations, and local
SOP’s. This is a small number of recommendations,
considering environmental conditions in which the
accidents occurred. Five of the recommendations
made were disapproved by approving authorities, It
was noted that a trend prevailed for accident investi-
gation boards to find the crew at fault when other
causative factors were present, This is substan.
tiated by the fact that accident investigation boards
submitted less than one recommendation per accident
that would reduce hazardous 2nvironmental condi-

tions.

Question: Wh. the degree of violation of instruc-
tions or proce.ures and the principles of good air-
manship?

FINDINGS:

1. Violation of published regulations and SOP's
occurred in nine of the 25 training midair collisions,
The following violations occurred:

a. Prescribed traffic patterns were not fol-
lowed.

b. Proper separation was not maintained.

c. Deviations from designated flight routes.

d. Communication radios not tuned at desig-
nated times,

e. Noncompliance with control tower instruc-
tions.

2. Crewmembers did not insure that there were
no other aircraft operating in the area prior to exe-
cuting maneuvers in a high density area in 13 of the
25 midair collisions occurring in the training en-
vironment. Nine midair collisions occurred when
one aircraft descended on top of another and four
occurred when one aircraft climbed into another,
Five of these collisions involved aircraft on ap-
proach to the same runway/lane.

3. Crewmember fatigue was an established cau-
sative agent in two accidents and present in two
others. Ample time vas provided for crew rest. The
student pilots did not take advantage of this time.
Fatigue of any crewmember impinges on the basic
principles of good airmanship.

4, One or both student aviators involved in three
midair collisions had histories of unsafe flying
practices prior to the accidents. This fact was
revealed through a review of instructor pilot state-
ments and individual flight records of the students,
The unsafe flying practices of these three students

~d
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were prime contributing factors to the midair col-
lision nccidents.
CONCLUSIONS:

1, Student aviators must devote more attention
outside the aircraft, rather than concentrating en-
tirely on flying the aircraft and monitoring gauges.

2. Detection and elimination of murginally safe
student aviators at an early stage of flight training
should receive grea.er command emphasis.

Question: ¥hat action can be taken to eliminate air-
cralt density around focal points which seem to
attract aircraft at random times? (Focal points
could be navigation aids, on-going oporations, air-
fields, etc.)
FINDINGS:

1, During the day, aircraft density continuously
shifts throughout training areas. Although entire
training areas remain areas of high aircraft density,
concentrations of aircraft in certain sectors fluctuate
from moderately to extremely high saturated areas.
Stagefields, established airfields, and navigational
facilities are generally in the highly saturated areas.

2. Time of day appeared to have no significance,
A greater number of midair collisions occurred, how-
ever, during launching and recovery periods, as
shown below:

Period of Day
0700-0900 hours
0900-1100 hours
1100-1300 hours
1300-1500 hours
1500-1700 hours
After 1700 hours 1 (night)

3. An aircraft design deficiency was a contribu-
ting factor in three midair collisions involving TH-
55's. These mishaps resulted in five fatalities and
the loss of four aircraft. The 4-inch metal doorframe
of the TH-55 restricts visibility on both sides of the
aircraft., This problem, first noted during December
1966, was brought to the attention of appropriate
authorities by the training command using the air-
craft. The design deficiency remains uncorrected.

4. Conspicuity was reported as a possible con-
tributing factor for 12 of the 25 collisicns due to:

Number of Mishaps

0w e U

Inadequate anticollision lights 7*
Aircraft without distinctive markings 3
Sun

*Investigations revealed no evidence that anticolli-
sion lights were not in use by either aircraft in-
volved.

5. Installation of proximity warning devices was
recommended by boards investigating four of the 13
collisions which occurred in training areas while
aircraft were in the vicinity of navigational aids/
facilities. Consideration was given to airspeeds,
altitudes, locations, and phases of flight to deter-
mine how many of the 13 collisions could have been
prevented by the warning provided by a proximity
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waming device. This analysis disclosed that 10 of
the 13 could have been prevented if a functioning
proximity warning device had been installed sboard
each aircraft. The aircrewmembers involved in these
13 collisions were unnware of the presence of an-
other aircraft.

6. During 1967, the Federal Avistion Agency
(FAA) adopted a reporting program for near midair
collisions (NMAC) which granted immunity to those
involved. An analysis of 2,230 NMAC reports re-
ceived by the FAA resulted in the compilation of 700
recommendstions which would improve operating
conditions and assist in preventing midasir collisions.
The Operational Hazard Report (OHR), DD Form
2696, used by the military services, offers no such
immunity, AR 95.1 states that the originator's sig-
nature on the OHR is desirable, but nct mandatory.
Analysis of midair collisions revealed that the OHR
is seldom used to report potential midair collision
causative agents. An aviator's reluctance to use
the OHR may be attributed to his lack of knowledge
of its intent and purpose, or his fear that information
contained in the report might impinge on his personal

reputation or professionslism.
CONCLUSIONS:

1. Serious conside;ation must be given to elimi-
nating design restrictions to visibility for a1} future
Army sircraft procured for training. Current Army
trsining aircraft should be modified to eliminate
design visibility restrictions.

2. Proximity waming devices should be a re-
quirement for all siicraft.

3. Operational Hazard Reports, DD Form 2696,
are not being effectively used to identify existing
and potential hazardous foce! points. The OHR is »
very effective tool for preventing midair collisions,
Corrective measures must be instituted to eliminate
hazards to safe flight that are identified in Opera-
tional Hazard Reports.

4, Currently authorized anticollision light sys-
tems ore inadequate for & training environment.
Serious consideration should be given to the use of
high intensity strobe lights to increase aircraft con-
spicuity during daylight training operstions.

S. The see-and-be-seen concept is the primary
method svailable for preventing midair collisions.

ANNEX I
(troop lift/tactical)

Question: Why are numerous midair collisions oc-
crring during daylight hours in periods of clear
visibility?
FINDINGS:

1. Thirty-one midair collisions occurred in the
troop lift/tactical environment. Twenty-three oc-
curred during periods of excellent visibility. This
is not unusual because the majority of combat mis-
sions flown in the Republic of Vietnam are conducted
under these conditions. Following are the condi-
tions and numbers of collisions for each:

Condition Number of Collisions
Excellent visibility 23
Night/reduced visibility 5
Day, weather/dust 3

Four of the five night collisions involved UH-1B/C
armed helicopters, Two factors evident in these
mishaps weie:

a. Loss of visual contact with other aircraft
after flare illuminations.

b. Loss of visual contact between aircraft of
the light fire team while conducting fire support
missions.

2. The 31 collisions involved a total of 63 air-
craft. Seven aircraft were assigned to other serv-
ices:

Service Number of Aircraft
Army 56
Air Force 5
Marines 1
Vietnamese Air Force 1

There was no established trend as to locations
where a midair collision between an Amy aircraft
and an aircraft from the other services occurs, As
many took place in the vicinity of focal points as
there were in operational areas.

3. Time of day appeared to have no great influ-
ence on midair collisions. A greater number oc-
curred between 1500 hours and 1900 hours. This is
a prime recovery period to base camp heliports after
missions are flown.

Time of Day Number of Collisions
0500-0700 hours 3
0700-0900 hours
0900-1100 hours
1100-1300 hours
1300-1500 hours
1500-1700 hours
1700-1900 hours
After 1900 hours (night)

4. Fatigue was an established factor in five of
the 31 collisions, according to the aircraft accident
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investigstion reports. Further analysis revesled
thet the pilot in command of 37 of the 56 Amy air-
craft involved had flown in excess of 90 hours during
the 30-day period prioe to the sccident. Of these 37,
29 avistors had exceeded 100 flight hours. Their
total flight time (or the 30-day period priot to the
sccident renged from 101 to 167 hours. There was
little or no mention of chronic (light (atigue, living
conditions, mission requirements, or the stress of
opersting in a hazardous combat envitonment in the
reports.

S. The constant requirement for formation flying
is evidenced by the fact that 16 of the 31 collisions
occurred while lormation (lying was in progress by
one ot both sircraft involved.

CONCLUSIONS:

1. There will be no appreciable change in air
craft density in the vicinity of focal points, i.e.,
landing and pickup zones, tactical srees of opers-
tion, base camp heliports, etc., in low intensity
warfare operstional areas. The concept of providing
aimobility to enhance ground operations results in
large numbers of Army helicopters and fixed wing
sirplanes, as well as numerous aircreft of other
services and nations, using the airspace above the
ground forces. The majority of midair collisions that
occur in Vietnam will occur during daylight hours
and there will be no severe restriction to visibility.

2. Flight time sccumulsted in excess of 100
hours per 30-day period is accepted by commanders
and sircreft accident investigstion boards. This
problem can best be summed up by one of the flight
surgeon’s statements: ‘‘ Chronic flight fatigus is
cumulstive snd occurs due to incomplete physical
and mental recuperation between repeated missions.’’

3. A requirement exists for adherence to flying
Four limitations recommended by Army regulations.
Fersonnel who exceed these maximum limits must be
monitored by flight surgeons and asviation unit com-
manders to insure detection of complacency which
could cause the aviator to become prone to acci-
dents.

Question: What is the impact ol inadequate com-
mand and control and lack ol supervision?
FINDINGS:

1. Inadequate command, control, and supervision
were present in 27 of the 31 collisions. This is a
serious problem area. It was not uncommon to have
two or more of these factors present in each miduir
collision. Following are the most common factors:

a. Laxity in flight control during formation
flying.

b. Inadequate planning and proper execution
of airmobile exercises.

c. Selection of inadequate landing zones,
pickup zones, and staging areas.

d. Absence of adequate published and ap-
proved SOP’s and directives and inadequate dissemi-
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nation end enforcement of existing rules aad pro-
cedyres,

o. Absence of or insufficient coordinstion
between different services.

(. Inadequate, or sbsen: * of, aisr t1effic con-
trol facilities and ATC regulstions.

2. Mideair collisions between aircrsft involved in
formation (lying accounted (or 52% of the 31 mis-
haps. It is, therefore, necessary to elaborste on this
category separstely, Twelve of the 16 midsir cal-
lision mishaps occurred between aircraft within
formation. The remaining four mishsps involved an
siicraft not in formation flight with another alrcraft
which wes in a formation. All collisioas iavolved
the No. 1, 2, and 3 sircralt, regardless of the size of
the formation. Following sre the (actors revesled by
this analysis:

a. Positive control was not maintained. This
is evidenced by the flight leader permitting unneces-
sarily tight formetion flying in violation of published
regulations.

b. Conducting missions in margicc| westher,

c. Conducting formation flights unnecessary
to sccomplish missions,

CONCLUSIONS:

1. Supervision sppeared as s significent causa-
tive factor in the 31 midair collisions arslyzed.
However, these defliciencies received little or no
attention by accident investigstion boards and re-
viewing officisls. Primary emphasis appeared 1o be
concentrated on avistor factors,

2. The present system for disseminsting changes
to SOP'c, NOTAM's, and other informstion to indi.
vidual avistors is inadequate. Avistors often learn
about changes in operationsl procedures and policies
through mistakes and experience.

3. Coatrary to common beliefs, statistics derived
from this study showed the danger srea for & midsir
collision in formstion flying centers around the No.
1, 2, end 3 sircreft.

Question: Whet is the degree of violation ol inatruc-
tiona or procedures and principles ol good airman-
ahip?

FINDINGS:

1. Crew error was listed us an established csuse
foctor in the reports of 24 of the 31 collisions.
Analysis of the 31 reports disclosed that violstions
of instiuctions/procedures and principles of good
airmanship were present in all cases. Following are
the four most prominent violstions:

8. Aviators did not clear themselves and/o¢
maintain a careful watch for other aircraft,

b. Adequate separation was not maintsined
between aircraft in formation flight.

c. Published regulations and SOP's were not
followed.

d. Aviators did not maintain visual contact
with other sircraft.

i
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2. Five of the lomestion flight collisions oc-
curred o8 the result of spur of the moment decisions
to {ly lormation without priot plaaning. These five
sishaps resulted in 18 fatalities, 1] serious injuries,
snd eight destroyed aircesflt. Flights of this nature
ere in complete disregard for normal margins of
safety and good airmenship,

CONCLUSIONS:

1. There is & need {or avistors ot all levels to
know sad comply with directives sad SOP's pertain.
ing to formation Mying.

2. Formetion flying that is not necessary for
mission accomplishmen! must be eliminated.

3. Uaplanned (ormstion flying must be elimi-
nated.

Question: What action can bo taken to eliminate
ajrcralt dennity around local pointa which scom '©
altract aircralt ot random times? (Focal pointa covld
be navigation aids, on-going operations, airlieids,
olc.)

FINDINGS:

1. Midair collisions increased ss the aircreft
inventory increased in the combat zone. Following
are the numbers of collisions by calendar yeas:

Caleadar Yeour Number of Collisions
1963 0
1964 1
1965 3
1966 4
1967 7
1968 8
1969 8e

*lacludes oaly the number of collisions through 29
October.
2. Focsl points:

s. Nevigstion facilities. Two midair colli-
sions occurred over navigation facilities; one when
the facility was being used as & check point and the
other when an sircreft collided with e. Air Force
sircreft over a navigation facility while the Air Force
aircraft was making an iastrument spproach.

b. Ten midair collisions occurred in the
vicinity of sirfields, heliports, pickup zones, and
staging aress. Cause factors included:

(1) Violations of published procedures.

(2) Regulstions goveming treffic pattems
and air treffic flow around congested areas were not
published,

(3) Insdequate communications.

c. On-going operstions. Nineteen collisions
occurred in operstions] areas. Ajrcraft density in
these areas {s genersted by existing combat situas-
tions. Paramount cause {actors in areas of on-going
operations were lack of command and control, ob-
servation sircraft ilying without a trained observer,
and significant ground action present,

(1) Eight occurred during combat assaults
with significant ground sction present. In five of
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these 1eports, it was siated thatl ground sction was
disteactling snd diverted the sttention of the crew-
members,

(2) Five occurred beiweon Army alcraly
and sircraft of snothes nervice with no significent
ground action present,

(3) Six occurred sfter missions had been
completed and the sircislt were en route lo home
bases.

3. It was significant that armed helicopters were
involved in 10 of the 3} collisions. This degrec of
involvement is high with respect to the number of
ammed sircraflt in the tactical zone. Some ol the
{actors revealed by snalysis of collisions involving
asimed helicopters were:

a. Preoccupation of sircisft crews due to
significant ground action.

b. Failure to maintein visual contact between
aircraft on the same fire support mission.

c. Lack of commend and control procedures
between armed helicopters and other elements of
troop lift Nlights.

d. Operstion of armed helicopters during the
hours of darkness without external lighting.

o. Conducting unnecesssrily close fometion
{lights which were not required for successful com-
pletion of missions.

CONCLUSIONS:

1. There will be no apprecisble chunge in sir-
creft density in the vicinity of focel points, i.e.,
landing and pickup zones, tactical arers of opers-
tion, base camp heliports, etc., in low intensity wae-
fare operational areas. The concept of providing
sirmobility to enhance ground operstions results in
lasge numbers of Army helicopters and fixed wing
sirplanes, os well as numerous aircre’c of others
services and nations, using the airspace above the
ground fotces. The majority of midair collisions
thet occur in Vietnem will occur during daylight
kours and there will be no severe restriction to visi-
bility.

2. Immediste command attention must be given to
strengthening commae” and control procedures in
areas of on-going operstions. Measures must be
initisted which will insure control of the number of
aircraft within an operational ares, coordination
between all combat elementa within the area (in-
cluding the other services), and individusl command
and control of otganic elements.

3. There is o vital need for controlling agencies
of focal points, such as airfields, heliports, and
navigations] facilities, to insure the establishment
of and complisnce with the b st possible treffic
regiletions and procedures.

. All phases of armed helicopter operations
mus. be analyzed to develop corrective messures for
reducing the high susceptibility of armed helicopters
to midair collisions.




AMNEX Il
(midair collision profile)

The aicralt 1nvolved will be of the Ui-1 type and
the collision will occur between two aircralt during
daylight hours with the visibility st 10 to 20 miles.
There will be 2.4 crewmembers per collision sircraft
o1 4.8 crowmembers per mishep. There will be 5.03
(atalities (both crew and passengers) in each mis-
hap. The sircraft will be involved in some form of
training operstions, The crews will have performed
2.7 hours of flight prior 1o the collision and will
have been on duty 5.1 hours of the duty dey. The
sircrsft involved will not be in (ormation. Neither
will they be climbing, nor turning, but will s’ aply
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converge. They will be in radio communication with
each other. The collision will occur between the
altitudes of 1,001 feet and 2,000 feet absolute. The
two sircraft will not necessarily be using the same
navigation (acility, snd the experience level ({light
time) of the aviators in command will not be a factor.
The collision will take place in an area of known
high density traffic. Inadequate command and con-
trol or & lack of supervision will be present in 50%
of the mishaps. And some degree of violation of
instructions or procedures, or the violation of the
principles ol good airmanship will exist,

NOT REPRODUCIBLE




