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U:SYAIR MAIL

Sir:

We here at Fort Riley read the two
articles concerning helicopter forma-
tion flying in the February issue with
personal interest. The accompanying
article to the one by CWO Wilcoxen,
written by Dr. Prophet, was of especial
interest. Of course, we had no idea
that this idea was of so much scientific
interest, but I feel that some explana-
tion of how we did this may be help-
ful. I, for one, would definitely like to
see more research on the problem of
crew duties in Army Aviation.

First, let me say, this idea was not
handled quite as haphazardly as Mr.
Wilcoxen may have indicated. We left
out some of the background on the
article (in fact, I'll take the blame for
the blue pencilling) in order to shorten
the article. I see now that this was a
mistake.

Second, when the idea was first pro-
posed by Mr. Wilcoxen, many aviators
did just as the Doctor said, and pooh-
poohed it.

Third, the entire idea was analyzed
with flight safety in mind. This idea
was discussed in the early stages with
the flight surgeon, and the aviation
safety officers of the airfield and the
unit (both of whom are graduates of
the USC safety course). Their ideas
were incorporated into our final ex-
pression.

I chaired the discussions that fol-
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lowed, as I was the section com-
mander, and the seventeen aviators
involved were extremely free with
ideas during the discussions. We used
the following method to arrive at our
final solution before we ever tried it:

a. When did most critical time oc-
cur?

b. Who was doing what at this
time?

c. What was actually happening at
this time that was causing difficulties?

d. What had to be done to correct
¢, above?

e. How could it be done?

f. Who could do it?

g. Who would do it?

I'm not at all sure of the science in-
volved in this, for while we’d all been
to college, probably Psych one or two
is all we had. But this went on for
some thirty days, off-duty in people’s
homes, and of course, in the Cockpit
Club that all aviators know at Marshall
Field. I'm sure we did not consider
“feedback,” and I'm certain we’d like
to know more about what that is.

I think, though, that the final result
of those finely trained aviators, co-
operating with each other, benefitted
the entire effort here at Ft. Riley. We
standardized every aviator involved to
the point where any two could get into
the cockpit, and fly the mission with no
problems, often without even communi-
cating with each other. Pressures on
the controls told the story. One aviator
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followed through on control pressures,
even though one watched the ground
and one watched the aircraft in the
formation. Any really serious pressure
took control as long as the pressure
was maintained. After T flew the system
many times myself, I realized that the
actual control passed rapidly back and
forth from one side of the cockpit to
the other on each landing.

I hope that Doctor Prophet can work
on this system and refine it for uni-
versal use. It is really needed today in
the field, if we are to get in and out
quickly and still retain our basic for-
mations.

CHARLES H. DRUMMOND, IJr.
Major, Artillery
Hq Prov Avn Bn
Fort Riley, Kansas
Sir:

I was very interested in the article
on autorotations, “Yes or No,” in your
December issue.

The argument against autorotations
appears to contain at least one very
large hole. No mention is made of how
much more expensive the accidents
would have been, both in life and
hardware, if autorotations had not been
practised previously.

The opening quotation “lifted” from
Col Neel seems singularly inappropri-
ate. Surely the point is that having
received some measure of instruction
in touchdown autorotations the un-
fortunate “non-swimmer” has at least
been introduced to the water.
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Probably the greatest fear of all is
the fear of the unknown.

It is noticeable, during autorotations,
the psychological change that comes
over a pilot when his mental approach
changes from “I think I can” to “I

KNOW 1 can.” This psychological
change is manifest in a marked im-
provement in airmanship from entry
to touchdown. The apprehension which
fogged his mind in the initial stages of
the exercise has been replaced by an
ability to concentrate on each stage of
the manoeuvre resulting in all round
improvement in morale.

Of course it may be argued that the
circumstances and terrain will deter-
mine the outcome of the landing. This,
however, is no excuse for doing
nothing.

It is unrealistic to imply that the
presence of the I.P. was unnecessary
in many instances. The exposure rate
of the I.P. is very high and it is prob-
ably true to say that the initial instruc-
tional periods are the most hazardous.

The ground is removed from the
manoeuvre during part of the auto-
rotation instructional sequence by em-
ploying the power recovery technique
during a number of lessons. Unfortu-
nately the fear of the unknown touch-
down remains.

The solo autorotation to touch-
down, properly supervised, is a vital
part of the training of any Army
helicopter pilot.

After all, has anyone ever suggested
that we should stop making glide
landings in light fixed wing aircraft?

JAMES CULLENS

Major, Army Air Corps

British Exchange Officer

Canadian Joint Air Training Centre

Sir:

Lt Col Cantlebary’s article [January
1963, A COMMAND PERFORM-
ANCE, really hits the spot! The
whole problem of safety can only be
resolved when commanders assume
their share of the task in promoting
aviation safety.

This article supports my arguments
when I have vehemently disagreed with
those who claimed “They’re rated
aviators” or “He’s checked-out in the
aircraft” and that the commander’s
responsibility rested there. Just as long
as his aviators are flying, he must be
sure that the pilot can cope with the
conditions he may encounter on that
flight on that day.

Furthermore, as Col Cantlebary says,
an SOP alone will not make a program
work. The SOP must be realistic and
must be utilized, particularly by the
C.0. who sets the theme. The com-

mander can only make his people
aware of safety by being safety con-
scious himself.
A. R. ZENZ
Capt, CE

Sir:

While reading the letter from Captain
Le Blanc, published in the February
1963 issue, I became quite concerned;
not with the intent or philosophy that
he is attempting to impart, but with
the misconceptions his statements might
lead to. . . .

Captain Le Blanc stated the -20P
and the -34P for the U-6A do list both
FSN 6610-557-3407 and FSN 6610-
557-3408 as Indicator, Attitude, in the
indices (both part number and FSN).
However, it would have been better
had he gone on and stated that, in the
breakdown, Section II, Sub-section
0300.15, these two items are listed with
correct nomenclature and acceptable
interchangeables for each.

I take exception to the statement in
Captain Le Blanc’s second paragraph:
“The U-1A -20P and -34P contain the
same mistake in both the numerical
index and the systems breakdown.” I
am convinced that the Captain was
referring to publications which have
since been republished, as the current
-20P and -34P for the U-1A, Septem-
ber 1962, are correct in all areas
regarding the two indicators.

Further, it is very possible that the
submission of the URs to this head-
quarters by Captain Le Blanc’s unit,
regarding the discrepancies, could have
been instrumental in correcting the
latest publications. However, I would
like to point out that the proper form
to use when advising this headquarters
of noted discrepancies in supply-type
publications is the DA Form 2028.

Now, let’'s get into the area of
“interchangeable versus substitute” and
“SACs 19, 31 and 32” items. There is
a distinct difference between an inter-
changeable item and a substitute item,
in that the interchangeable items
possess such technical and physical
characteristics as to be freely exchanged
one for another, irrespective of appli-
cation and performance. These are
replaceable-type items whose internal
components, repair parts, etc., are not
completely 100% interchangeable. They
are usually AERNO, AN, MS, etc.,
type items. Substitute items, on the
other hand, are items which have been
superseded by an improved version of
an item currently in use in a given
application. Use of the substitute item
is usually continued until existing stock
is consumed or exhausted.

In view of the above definitions, the

first sentence of paragraph 4 of Cap-
tain Le Blanc’s article: “For each type
instrument we find in Army Aviation,
there are a multitude of substitutes;
however, only one of these interchange-
ables is coded with a SAC of 32,” is
very misleading and adds to the exist-
ing confusion in the use of the two
terms. SAC 32 is used to identify the
“master item number.” This is a
reference and/or procurement number
only for items functionally interchange-
able (code 07) such as AERNOs, ANs,
MSs, procurement reference numbers,
etc. This code (32) [SM 55-135-1-32,
dated 2 July 1962] is applied to the
master accessory item for grouping
interchangeables, requirements compu-
tations and levels of items manufac-
tured by two or more manufacturers.

Substitute items, code 04 (as defined
above) are related to SACs 19 or 31.
As further clarification, the following
is submitted for the edification of all:

a. SAC 19. Stock Item. This item
is carried in depot stock and/or is on
procurement for depot stockage. Items
with substitute item code (04) indi-
cate one-way substitutability.

b. SAC 31. Preferred Item. This
item is a superseding item for one or
more other items with SAC 04. It is
issued only after the stock of 04 items
is exhausted. This item has complete
(two-way) substitutability with its code
04 item(s).

Captain Le Blanc further states that
“if the instrument face is appreciably
different, and you have a group of
Army Aviators who confuse as easily as
Poor OI’ Joe, carry a writeup (red
diagonal) on the DA Form 2408-13
or DA Form 2408-14 until the instru-
ment is replaced with one that Joe
understands.” This is incorrect in ac-
cordance with paragraph 57c(4) of
TM 38-750 as long as the instrument is
performing its prescribed function. The
only thing to do in a case of this
nature is for the pilot to become
familiar with the new type face prior
to takeoff.

This letter is not written to criticize
the writings of Captain Raoul J. Le
Blanc, Jr.; in fact, he is to be com-
mended for taking the time and effort
to prepare his letter. What he wrote
has generated thought and action and
is, therefore, beneficial to the Depart-
ment of the Army as a whole. More
people, like Captain Le Blanc, should
air their findings and opinions rather
than keep them to themselves where no
one can discover or take corrective
action, when necessary, regarding them.

GLENN H. DZOMBAR
Technical Assistance Officer
Headquarters, USATMC
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VER SINCE it became pos-

sible to make a living in
the accident investigation and
prevention field, the complexity
of the investigating and report-
ing procedures has grown with
the pay scales of the safety ex-
perts. So much is required now
from the man in the field that
the essentials of the investiga-
tion often are lost in a flurry of
paper. As part of our overall ef-
fort to increase Army Aviation’s
mission capability through im-
proved accident research, I will
try to put the What, Why, and
How of accident investigation in
their proper perspectives, with-
out resorting to magic formulas.

WHAT IS AN ACCIDENT?

We could spend several hours
discussing the validity of all the
definitions that have been de-
veloped, starting with the one
that calls an accident an un-
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Where do you look for clues?

No Magic

Formulas

Gerard Bruggink

planned event, but it serves no
useful purpose. From the prac-
tical point of view, an accident
is adequately defined as a mani-
festation of failure. Of course,
there are exceptions in the form
of so-called acts of God, but
these are adequately covered in
“Twilight Zone.” Our concern
is with the typical, everyday
Army aviation accident, which
invariably can be traced back to
failure on the part of designer,
builder, operator, or supporting
personnel.

Accidents are a waste, but not
completely so, unless we ignore
the basic reasons for the under-
lying failure. Aircraft accidents
are as old as aviation and, para-
doxically enough, have played a
critical role in the rapid prog-
ress of aviation, because their
investigation and analysis stim-
ulate the search for perfection.
There is no need to prove that

thorough accident investigation
plays just as critical a role in the
mission capability and mission
accomplishment of Army Avia-
tion.

HOW TO ORGANIZE AN
ACCIDENT INVESTIGATION?

You receive an excited tele-
phone call informing you that
one of your pilots clobbered an
OH-23. What do you do now?

If you have followed the in-
structions in DA Pamphlet 95-5,
there is not a thing you have to
do right now, because the two
most immediate problems—the
crash rescue of survivors and
the preservation of wreckage—
were solved ages ago in your
unit’s preaccident plan. While
this plan takes effect, don’t

Mvr. Bruggink is an air safety
investigator with the Investiga-
tion Division of USABAAR.



waste time and energy with re-
marks as: “There goes our safe-
ty record,” or “It was just a
matter of time with him.” An
accident, especially a bad one,
can be a very unsettling event,
but as a man in a responsible
position, you should know the
importance of keeping your
emotions and opinions under
your hat.

After the dust has settled and
you have had the opportunity
to establish the basic accident
facts, you send a crash facts
message as spelled out in AR
385-40. Don’t feel obliged to
speculate on the cause of the ac-
cident in this message. All that
is required of you is a brief de-
scription of how the accident
occurred. It is easier to send a
supplementary message than to
have to retract an untimely
statement.

In many cases, valuable evi-
dence at the scene of the acci-
dent is lost or destroyed already
before the crash facts message
hits the wires. Typical exam-
ples:

Rescue, firefighting, and sight-

seeing vehicles obliterated
ground marks.
Overzealous firefighters

drained fuel tanks before sam-
ples were taken.

Scattered parts collected by
order-loving persons or guard
personnel.

Photographers arrived late at
the scene or economized on film.

Failure to obtain statements
(or addresses) from witnesses
before they left the scene of the
accident.

Accident board members be-
gan to tinker with the wreck-
age on their own initiative, and
before the investigation was or-
ganized.

Before becoming involved in
details, let’s ask ourselves:
“What exactly is meant by the
organization of an investigation
and when does it start?”

Only one part of this question
has a straight answer: the in-
vestigation starts as soon as you
become aware of the accident.
My answer to the question of
organization of the investiga-
tion sounds like a misplaced
joke. Nevertheless, here it is:
you cannot organize an investi-
gation in the business sense of
the word; you can only orient
the investigative efforts. If I am
disappointing you with this
statement it is only because
textbooks have given you the
wrong impression. When you
read examples used for illustra-
tive purposes, you are aware
only of the purposeful actions,
all leading to the gift-wrapped
solution at the end. This gives
you the idea that the whole
thing was prearranged or pre-
organized while, actually, the

“Play it by ear”

organizational aspects of the in-
vestigation become apparent
with hindsight only.

There is a strong parallel here
with the hindsight of historians
who, overnight, make a brilliant
strategist out of a general who
was only adjusting himself to
the conditions as they changed.
If you want to see organization
in an investigation, you must
look at the orientation of all
investigative efforts. In many
cases, you don’t even know
what you are looking for until
you find it. It is like having an
octopus by the tail, but you
don’t know which tail it is. You
have to keep chopping at them
until all mystery is gone.

It is only during the initial
phase of the investigation that
a more or less standard set of
routines can be applied, such as:

—the collection of all data
and documents having a bear-
ing on the aircraft, the pilot, the
flight plan, the weather, and all
related factors;

—obtaining statements from
crew members, passengers, wit-
nesses, and other personnel
which may be involved;

—a preliminary survey of the
scene of the accidents (wreck-
age diagram and debris pat-
tern).

Information  gained  from
these initial procedures provides




the board with a picture of the
pertinent circumstances sur-
rounding the accident and will,
in most cases, govern the next
step in the conduct of the in-
vestigation. From this point on,
you are involved in the actual
investigation and there are no
rules to lean on. You have to
play it by ear. If you are lucky
enough to find one or more spe-
cific clues in the initial data, you
follow them up. If there are no
clues, you may have to use the
negative approach; that is, the
systematic elimination of all fac-
tors that could not have con-
tributed to the accident.

When properly tackled, this
task is not as hopeless as it
sounds. Your main concern
should be to have a definite but
flexible plan of attack and then
to see to it that the right job is
done by the right man. Basic-
ally, the investigation of an ac-
cident is nothing but the appli-
cation of common sense and
available knowledge to a prob-
lem which is bewildering only
when we try to solve it without
defining it. In other words, or-
ganized, methodical thinking is
more important than organiza-
tional talent per se. (NOTE:
Every board member should be
familiar with the general prin-
ciples of accident investigation,
as explained in DA Pamphlet
95-5, before an accident occurs.
Further guidance can be found
in the excellent ICAO publi-
cation:. MANUAL OF AIR-
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Who’s in charge here?

CRAFT ACCIDENT INVES-

TIGATION,
AN/855/3.)

When confronted with a seri-
ous accident, your first impulse
may be to call everybody but
your mother-in-law for assist-
ance. This is natural, but re-
member that too many helpers
can be just as harmful as not
having enough. First, use the
available resources in your own
command; find out what their
capabilities are and exploit them
without exceeding them. Too
often, evidence is lost because
unqualified personnel tamper
with complex equipment which
can be tested only by higher
echelons or by the manufac-
turer. (Not long ago I saw a
well-meaning flight surgeon dis-
assemble a defective inertia reel
with a pocket knife, while he
was sitting in the grass near the
accident site!)

AR 385-40 gives you the privi-
lege to request special assist-
ance when your own manpower
resources are inadequate. Re-
member, however, that regard-
less of the number of specialists
involved, you are conducting
the overall investigative effort
and you are responsible for the
final report.

WHAT TO INVESTIGATE?

Probably more important
than knowing how to investi-
gate is knowing what to inves-
tigate. This is another area
where textbooks are of little

Doc  6920-

help, because they provide only
generalized guidelines. A
school-trained investigator
without field experience may
try to make the accident con-
form to his checklist and wear
everybody out in the process.
He may end up with a board
more interested in hanging than
supporting him. A more popu-
lar, but just as harmful, type is
the investigator who tries to
make the evidence fit his pet
theory. Beware of him, espe-
cially when he is a slick talker.
You may end up with a quick
and good looking accident re-
port, but if you have a no-non-
sense CO, he will shoot it full
of holes at first sight.

The two types of investiga-
tors just described present two
extremes: one investigates too
much (lack of judgment), the
other not enough (misjudg-
ment). One is overeager, the
other is prejudiced. Somewhere
in between stands the cool cat
we are looking for—the man
who organizes and directs the
investigative efforts of the board
without regard for the conse-
quences, guided solely by pro-
fessional integrity and the evi-
dence as it develops. This man
realizes that evidence, even in
the form of a hint or a suspicion
provided by the initial data, is in
a constant state of flux. How-
ever, he never has a problem
deciding what to investigate be-
cause to him it is simply a mat-
ter of applying the prove-or-dis-
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prove-it method to every possi-
ble cause factor suggested by
the evidence as it becomes avail-
able.

Instead of drooling over an
ideal investigator, let us review
some practical don’ts.

Don’t ever jump to conclu-
sions; don’t even venture a sug-
gestion as to a probable cause
unless you have investigated all

possibilities.
Don’t take anything for
granted; every statement you

make must be verifiable.

Don’t expect that every acci-
dent investigation will result in
earth-shaking revelations.

Don’t rely on persons who be-
lieve that accident investigation
is purely a white-collar job.

Don’t let the deadline for the
report rush you into premature
conclusions.

Don’t move the wreckage to a
more secure area unless you are
sure that no relevant evidence
will be lost in the process.

Don’t release the wreckage
for salvage until the investiga-
tion is closed.

Don’t  underestimate  the
available services of your flight
surgeon or medical officer. In
most cases they are the only
personnel qualified to look into
the human factors aspects of the
accident.

THE ACCIDENT REPORT

The accident report is the cul-
mination of all investigative ef-
forts. It explains what hap-
pened, how it happened, why it
happened, and what can be done
to eliminate all related and un-
related cause factors. Unfortu-
nately, it is in this critical area
of the accident board’s responsi-
bility that most of the errors—
not to say blunders—are made.

Complying with the clear-cut
requirements in AR 385-40 and
completing the routine parts of
the Army aircraft accident form
(DA Form 2397) is no problem.
It is only when the wide open
spaces of section N (Description
of the Accident) and section O
(Findings and Recommenda-
tions) have to be filled with ra-
tional language that we become
helpless at times. Don’t feel too
guilty about this. The instruc-
tions you have to work with
leave something to be desired,
and if you have no experience
in this field, they can easily lead
you astray.

The instructions for section N
read: “Use this section to make
a brief narrative of the accident.
A detailed description will also
be made and placed in the acci-
dent report as an attachment.”
What is meant here? DA Pam-
phlet 95-5 (chapter 4) provides
the answer.

Section N of the accident form
should contain a brief narrative
of the accident, including what
happened, but omitting details.
The detailed narrative referred
to in the instructions is a self-
contained history of the accident
and the investigation, written in

a manner that will tell the read-
er the sequence of events lead-
ing to, during, and following
the accident. It should be
chronologically clear, well sup-
ported with evidence, and should
leave no doubt in the reader’s
mind about the completeness
and thoroughness of the investi-
gation.

The detailed narrative, at-
tached to the report as a con-
tinuation of section N, is the
heart of the report. The sug-
gested outline to write this nar-
rative, given on pages 30 and 31
of DA Pamphlet 95-5, is the best
insurance against inadequate re-
porting, because it forces you to
evaluate the effectiveness and
logic of your efforts to deter-
mine the cause factors. As was
said before, it is only at this
time that any form of organiza-
tion or logic in your investiga-
tion becomes evident, in retro-
spect, in your description of the
accident and investigative pro-
cedures.

Finally, our greatest bottle-
neck: Findings and Recommen-
dations (section O). The in-
structions read: “List all factors
which contributed toward the
accident. List all recommenda-
tions which will serve to pre-
vent recurrence of this type ac-
cident.”

In many cases, a thorough in-
vestigation will reveal deficien-
cies which have no bearing on
the cause of the accident. It
would be unfair to the person-
nel involved to list them as fac-
tors contributing to the acci-
dent. On the other hand, by not
mentioning them, you may de-
prive your CO and probably
other units from the chance to
improve the quality of their op-
erations. To avoid this oversight
in the instructions, I suggest
that you list your findings as
“contributing factors” and “un-
related factors.”

US. ARMY AVIATION DIGEST



This distinction is not needed
for the recommendations. In ad-
dition to what the instructions
say, it is my opinion that recom-
mendations should go beyond
the limited objective of “pre-
venting recurrence of this type
accident.” Accident investiga-
tion should primarily be seen as
one of the quality control tools
in the improvement of Army
Aviation’s mission capability.
By revealing failures and the
source of failures, we not only
provide the means for the pre-
vention of one particular type
accident but, more significantly,
we provide the means for over-
all system improvement. It
would be a sad day indeed when
our concern about failures was
motivated only by their acci-
dent potential. As the old saying
goes: Safety is the by-product
of doing something the right
way.

Your findings and recommen-
dations can be brief and to the
point, because all the explain-
ing is done in the detailed nar-
rative. Some more don’ts:

Don’t mention names in con-
nection with cause factors; it is
sufficient to mention an individ-
ual’s function.
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Don’t list cause factors which
are not analyzed in the narra-
tive.

Don’t refrain from mentioning
a cause factor because somebody
may not like to see it printed.

Don’t look at cause factors as
a blame distribution system.

Don’t use the description of
an event in the accident se-
quence as a cause factor.

Don’t hesitate to admit defeat
when no cause factors can be es-
tablished. When you can offer
theories only, make this clear,
and be sure to substantiate them
in your narrative.

When you have properly de-
fined the cause factors, you
should have no difficulty coming
up with pertinent recommenda-
tions. Don’t try to fix all of
Army Aviation’s problems once
and for all. Stick to the prob-
lems revealed by your investi-
gation and you will have a more
attentive audience. Leave out
all generalities such as, “Com-
manders should assure that all
pilots attend the safety meet-
ings.” Unless the pilot in the
subject accident missed a vital
piece of information by not at-
tending one particular safety
meeting, you are confusing the
issue.

S S

CASE HISTORIES

There is probably no better
way to impress you with the
fact that the quality of your in-
vestigation reflects your atti-
tude toward aviation and avia-
tion safety than the analysis of a
few accident reports as we re-
ceived them. Without exaggera-
tion, it can be said that accident
reports are like personal letters
—often they reveal more about
the sender’s character and
standing than is anticipated or
desirable!

CASE NO. 1

An OH-23 pilot with 1,850
hours of flying time, with 400
in helicopters, took off for a lo-
cal weather check. According to
the pilot, he encountered lower-
ing ceilings at a distance of 6
miles from his home pad and de-
cided that he could not continue
on his course under VFR con-
ditions. As he started to make a
180° turn, he began to lose rotor
rpm and altitude. Full throttle
was applied but the aircraft
continued its descent and was
landed on a railroad track. The
main rotor struck a tree, result-
ing in a total damage of $12,500.

According to the accident re-
port, the ceiling at the time of
the accident was 75 feet with a
visibility of % mile. When the
pilot noticed that the railroad
tracks he was following were
entering a tunnel, approximate-
ly % mile ahead of him, he initi-
ated a 180° turn to the right.
During this turn, engine rpm
was reduced to 2600 and the
aircraft airspeed fell to zero, fol-
lowed by an uncontrollable de-
scent of the aircraft.

The passenger in the aircraft
(a mechanic) had this to say:
“As we rounded a curve in the
railroad tracks, we came upon a
railroad tunnel and the pilot
started to turn around. We be-
gan to lose altitude and the pilot



was unable to recover.”

After reading these three ver-
sions of the same event, healthy
curiosity immediately raises the
following questions:

What approach did the acci-
dent board use to investigate this
accident?

What is the purpose of check-
ing weather which forces a pilot
down on the deck?

Was the drop in rotor rpm
pilot-induced, or had it a me-
chanical origin?

What did the flight surgeon
have to say about the pilot’s
perseverance under the existing
weather conditions?

Unfortunately, we will never
know the answers to these ques-
tions because the accident re-
port lacks the following items:

@ A narrative of the board’s
proceedings and analysis.

e The flight surgeon’s analy-
sis.

® A copy of the pertinent of-
ficial weather report.

All we have to work with are
the board’s conclusions and rec-
ommendations. Only by reading
between the lines do we get a
vague notion of the true story.

The accident report lists the
primary unsafe act as “Loss of
rpm and airspeed during 180°
turn, resulting in uncontrollable
descent.” This so-called primary
unsafe act is nothing but the de-
scription of one event in a chain
of events, leading to the acci-
dent. With respect to the true
cause - and - effect relationship,
this conclusion has the same in-
significance as the statement
that the cause of a groundloop
was loss of directional control.

Loss of rpm and airspeed have
specific causes. Although an in-
vestigation may fail to provide a
definite answer, it is the board’s
responsibility to analyze and
evaluate each possible cause. In
this particular accident, there is
only indirect reference to the

Bent aft wing spar attachment

cause of the loss of rpm and air-
speed, nicely hidden in recom-
mendation No. 1: “All pilots
should be briefed on the neces-
sity to maintain rpm and air-
speed during turns.” The impli-
cation of this recommendation,
obviously, is that the board con-
sidered the loss of rpm and air-
speed pilot-induced.

Since railroad tracks occa-
sionally have the habit of disap-
pearing into the ground, there-
by depriving the pilot of a navi-
gational aid, the board also rec-
ommended that “Pilots be re-
briefed on the danger of follow-
ing railroad tracks in terrain
where tunnels are prevalent.”

Finally, since “flying into
marginal weather in hilly ter-
rain” was mentioned in the re-
port as a contributing factor, it
was recommended that ‘“Pilots
be reminded of the danger of
flying VFR in IFR conditions.”
Instead of resorting to this non-
committal generality, the board
should have discussed the VFR
weather minima in the pilot’s
unit and the reasons why the
applicable rules were inade-
quate to prevent the pilot’s at-
tempt to fly beyond his capabil-
ity.

Don’t let the critical review
of this accident report give you

the impression that it is the
poorest case in our files. The
disturbing fact is that as far as
quality of investigation and re-
porting is concerned, this case
is only slightly below average. I
selected it only because it illus-
trates so well the problems con-
fronting an accident board
charged with the investigation
of the intangibles of a typical
weather accident.

CASE NO. 2

Let us consider the case of the
U-6 pilot who struck a gatepost
while taxiing his 48-foot wide
aircraft through a 65-foot wide
gate at a USAF base, causing
$5,300 damage to the left wing.

There is something peculiar
about damaging an aircraft on
the ground. According to our
regulations (AR 385-40), a mis-
hap on the ground resulting in
damage becomes an aircraft ac-
cident only when there was in-
tent for flight. In this particular
case, the pilot happened to be
coming in from a landing, and
the accident board was in busi-
ness.

Another interesting fact about
taxi accidents is that by defini-
tion they are almost the result
of operator error. There are ex-
ceptions, such as sudden brake
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failure or collapsing pavement,

but not in this case.

This accident was simply a
matter of a pilot taxiing the left
wing (on his side) into a 10-foot
high gatepost (the top four feet
painted orange) in broad day-
light. There are no indications
that the pilot was concerned
about the clearance between the
gateposts. He did not wait for
assistance, nor did he ask one of
his four passengers to guide
him. After feeling the first
bump, he thought that the tail-
wheel had struck something and
applied power to proceed. The
resulting second contact with
the post was the most severe.

Before continuing with the
board’s findings, it should be
noted that:

Periodic inspection No. 8 had
just been completed on this air-
craft and a test flight was re-
quired. The test flight was com-
bined with the administrative
flight during which the incident
occurred.

After a local inspection of the
aircraft damage, the cross-coun-
try flight was completed with-
out further incident. Before field
maintenance grounded the air-
craft, five days after the acci-
dent, due to a bent aft wing
spar attachment requiring major
overhaul of the wing, the air-
craft was used for the following
missions: NIGHT FLYING,
SHORT FIELD TAKEOFFS
AND LANDINGS, AND PARA-
DROPS.

What did the accident board
have to say about the accident
cause factors? The report lists
eight cause factors: the first five
are summarized as supervisory
error; the last three, pilot error.
The first one on the list of the
accused must have been as sur-
prised as we were: the Avia-
tion School at Fort Rucker, for
“qualifying the pilot in the U-6
after only 4.5 hours of dual VFR
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instruction and an incomplete
checkout in all phases of U-6 op-

erations.” (NOTE: The pilot
had 65 hours of U-6 time, in-
cluding 46 hours hood time.)
The second one on the list is the
unit’s aviation and maintenance
officer, for allowing the aircraft
to be scheduled on a mission be-
fore completion of a test flight.
The other participants were an
ordnance officer who failed to
cut the gateposts down to size
and the aviation section person-
nel at the AF base who failed to
guide the pilot and painted too
short a yellow center line in the
gate opening.

In the second section of the
cause factors, it is admitted that
the pilot was not fully alert and
cautious while approaching the
parking area. Strangely enough,
however, none of the recom-
mendations have a bearing on
the pilot’s involvement in this
accident. They refer only to the
alleged shortcomings of super-
visory personnel. Needless to say
that this analysis caused some
clearly-worded “nonconcurs”
from reviewing officials.

Actually, the only board
member who hit the nail on the
head was the flight surgeon. He
took the trouble of looking into
the human factors aspects of
this accident and discovered that
the pilot’s judgment at the time
of the accident had been ad-
versely affected by his unfamil-
iarity with the Air Force base

and the time spent trying to lo-
cate the Army area. In the flight
surgeon’s words, “The pilot was
mad because he had been taxi-
ing around lost for 15-20 min-
utes. Because of the delay in
finding the Army parking ramp,
he was apprehensive that he
would be late taking off. He was
not paying as much attention to
the gateposts as he should, but
was aware of their presence.”

What does all this commotion
about a straight-forward taxi ac-
cident prove besides the nui-
sance value of our nit-picking
ability? Simply this: The real
issue in an accident should not
be confused with the circum-
stances surrounding it; the ac-
cident board did an excellent
job of unearthing contributing
factors, but put the wrong em-
phasis on them; and thorough
accident investigation gives the
commander the opportunity to
discover and remedy organiza-
tional deficiencies which may
not even be remotely connected
with the direct cause of the ac-
cident.

CONCLUSIONS

If, after saying my piece, I
have left you with the impres-
sion that you have heard noth-
ing that you did not know or
suspect already, I would be ex-
tremely pleased. It would mean
that I have managed to discuss
the essence of accident investi-
gation and reporting in practi-
cal, useful terms. It would mean
also that you must be convinced,
as we are, that the most impor-
tant part of the investigation is
the investigator himself.

Accidents and accident inves-
tigations are not the most pleas-
ant aspects of aviation. How-
ever, without the dedication
and perseverance of the men
who have to delve into them, we
would repeat our failures and
defeat the purpose of our mis-

sion. i =g




Air Safety Meet in Windy City . . .

Guard Talks Prevention

EETING IN Chicago, the

Army National Guard held
the first aviation safety confer-
ence of its type 12-13 March.
Brig Gen Francis S. Greenlief,
Assistant Chief, National Guard
Bureau, issued invitations to at-
tend through the adjutants gen-
eral of all 50 states and the Com-
monwealth of Puerto Rico. Rep-
resentatives from 49 states re-
sponded, despite snow, sleet,
rain, and low ceilings which
grounded many commercial air-
liners and forced some of the
Guard aviators to complete their
travel by train and auto.

Other conferees included per-
sonnel from USCONARC,
ODCSOPS, USABAAR,
USAAVNS, and the FAA. The
host officer was Lt Col Frank O.
Grey, Jr., Illinois. Serving as
moderator was Lt Col George P.
Kelly, Chief, Aviation Branch,
Operations and Training Divi-
sion, National Guard Bureau.

USABAAR director, Col Rob-
ert M. Hamilton, and four mem-
bers of his staff delivered the
major portion of the conference
speaking  schedule.  Colonel
Hamilton stressed the need for
improved unit training in both
the ARNG and Active Army.
“We fully realize that our prob-
lems in the Active Army are

Prepared by the United States
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basically no different from

yours. . . .”

“. .. Army advisors have the

responsibility of flight checking
your aviators and recommend-
ing them for permanent flying
status. Therefore, well-qualified
aviators must be selected as ad-
visors. They must have sufficient
experience to tell when an avia-
tor is properly transitioned and
they must have time to do their
job properly.

“National Guard accidents na-
turally increase during the sum-
mer training period due to in-
creased flying and exposure
time. I recommend that you
stress field operations in every
phase of training prior to sum-
mer camp.

“We are very happy to see the
operations and training position
become a reality in the Guard.
You O&T people have the abil-
ity, authority, opportunity, and
responsibility to improve the
caliber of aviators through a
better education and training
program.”

Speaking on the subject of
standardization, Maj George C.
Kuhl said, “Basically, Active
Army Aviation is encountering
many of the same problems that
the National Guard is experi-
encing. In numerous areas we
can draw parallels. Standardiza-
tion of flight training is one of
these problem areas.” Major

Kuhl recommended that a Na-
tional Guard standardization
board be designated and as-
signed the responsibility for pro-
viding, publishing, and distrib-
uting procedures for standardi-
zation of all Guard aviation.
This would include standardiza-
tion of aircraft checklists and
flight maneuvers. The board
would be the final authority in
all changes involving standardi-
zation and would have the re-
sponsibility to designate the
most qualified instructor pilots
to conduct the Guard flight
training program.

Major Kuhl concluded by say-
ing, “There is no place in avia-
tion, whether it be Active Army
or Guard, for haphazard, inade-
quate flight programs governed
by obsolete regulations and
poorly supervised flying prac-
tices.”

Present and proposed aircraft
inventory figures were pre-
sented by Col Robert H. Schulz,
ODCSOPS. He pointed out the
increased emphasis being placed
on aviators to achieve true mo-
bility and stressed the need of
preserving trained personnel
and aircraft for potential combat
efforts.

Mr. Gerard M. Bruggink,
USABAAR air safety investiga-
tor, whose article “No Magic
Formulas” appears on page 3 of
this issue, discussed techniques
of accident investigation, with
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emphasis on an open mind atti-
tude.

The Army training program
and directives concerning com-
bat effectiveness tests and evalu-
ations related to ARNG training
were discussed by Lt Col Wil-
liam C. Edler, USCONARC.

Charles W. Carmody, Chief,
Operations and Evaluation Di-
vision of Air Traffic Control,
FAA, briefed the gathering on
the operation of his organiza-
tion. Following this, during a
15-minute question-and-answer
session he offered practical solu-

tions to communications prob-
lems facing Guard units.

Other speakers representing
USABAAR and the Army Avi-
ation School were Mr. James E.
Coleman and Captain Ronald C.
Vines.

An indication of the success
of the conference was reflected
in the closing remarks of Gen-
eral Greenlief, who cited three
important areas where ARNG
could derive benefits from the
conference: standardization, su-
pervision, and field training op-
erations. In discussing supervi-

sion, he included command re-
sponsibility and the importance
of educating nonflying com-
manders to the peculiar needs of
aviation.

Colonel Hamilton called the
conference, “One of the finest I
ever attended. The atmosphere
was open and frank, and enthu-
siasm was high. People sat down
and took a hard look at their
problems and discussed them
candidly. This is essential to a
successful safety meeting. I am
sure the conference will be of
lasting benefit.” LAY

Three Aviation Courses

Offered by USAFI

THE UNITED States Armed
Forces Institute (USAFI) is of-
fering three correspondence
courses in aviation that are of
value to personnel intending to
follow an aviation career.

The courses—General Aero-
nautics, Aircraft Engines, and
Jet Aircraft Engines—are avail-
able to all military personnel on
active duty who have at least 120
days of obligated service. (Also
eligible are cadets at the four
service academies.)

e General Aeronautics is
available as a 12-lesson introduc-
tory correspondence course in
basic principles and mechanics of
aircraft operation and construc-
tion.

Topics covered include the his-
tory of flight and aircraft; forces
of motion; forces acting on the
aircraft; control of aircraft in
flight; stability, design, and con-
struction of aircraft components;
powerplants; instruments; pro-
pellers, fundamentals of flight;
meteorology and navigation; and
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aviation terminology.

The prerequisite for this class
is a course in high school physics.

e Aircraft Engines is available
as a 22-lesson correspondence
course covering procedures for
operation, inspection, mainte-
nance, repair and overhaul of
the reciprocating aircraft engine.

Topics covered include, inter-
nal-combustion engine princi-
ples; float-type carburetors;
pressure-injection carburetors;
superchargers; fuel and fuel sys-
tems; valve and ignition timing;
starting systems; engine control
systems; propeller fundamentals;
maintenance and repair; princi-
ples of jet propulsion and jet en-
gines.

Prerequisites are courses in
high school mathematics and
physics.

o Jet Aircraft Engines is
available as a 16-week corre-
spondence course covering the-
ory, construction, operation and
maintenance of jet aircraft en-
gines.

Topics covered include history
and theory of jet propulsion; the
aviation gas turbine; rockets,
ramjets and pulsejets; fuels and
fuel systems; lubricants and lu-
bricating systems; inlets; exhaust
systems; and thrust augmenta-
tion.

Prerequisites are courses in
high school mathematics and
physics.

Personnel interested in taking
one of these courses must fill out
DD Form 305. If this is an origi-
nal enrollment with USAFI, a
$5.00 postal money order or a
certified check payable to the
Treasurer of the United States
(USAFI) must be included.
(Additional courses are free if
the original enrollment is suec-
cessfully completed.)

Enrollment forms must be sub-
mitted to local education centers.
If such a center is not available,
the applicant should submit his
forms to his commanding officer,
who will forward them to the
appropriate USAFI office.
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““We Support,” motto of the Ist Aviation Com-
pany in Southeast Asia, has more than ordinary
connotations. It is no vague idle boast, but a
necessary way of life to many units in Yietnam.

We Support

HE ARMY’S 1st Aviation

Company is now a perma-
nent part of the scene in the
Republic of Vietnam. The com-
pany is now operating out of its
base at Cap St Jacques, 40 miles
southeast of Saigon. Twelve of
its sixteen Caribou aircraft fly
from Vung Tau Airfield at the
Cap in support of III and IV
Vietnamese Corps while the rest
are supporting I and II Corps
in the north.

Captain Arthur E. Dewey

The 1st Aviation Company ar-
rived in Southeast Asia in June
1962, after a historic 11,000 mile
flight from Fort Benning, Ga.
This marked the first time an
Army Aviation unit had flown
its organic aircraft to an over-
seas destination [outside the
North American continent].

The company became a part
of the SEATO commitment to
Thailand and flew in support of
Joint Task Force 116. It was as-

Loading jeep and trailer into CV-2B at Korat, Thailand
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signed to the 9th Logistical
Command, which had arrived
from Okinawa during this time
of instability, and established its
base at Korat, approximately
100 miles northeast of Bangkok.

The company supported the
first major tactical unit assigned
to JTF 116, the 1st Battle
Group, 27th Infantry (Wolf-
hounds), in weekly rotation of
its rifle companies to positions
near the Laotian border. The
Caribou also provided ration
and equipment airlift to these
companies. This undeveloped
portion of Thailand’s northeast
is accessible only by air during
much of the monsoon season.

The Wolfhound’s replacement,
1st Battle Group, 35th Infantry
(Cacti), ranged even farther in-
to Thailand’s hinterland and
presented correspondingly
greater requirements for airlift
and aerial resupply. The battle
group’s biggest training exercise
was in the remote northwest
near Chiang Mai.

Capt Dewey is a Corps of
Engineer officer with the Ist
Aviation Company in the Re-
public of Vietnam.
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Most tourists to Thailand read
about Chiang Mai with its teak
forests, elephants, and wood
craftsmen, but few make the 3-
hour flight from Bangkok to see
it. Fewer still penetrate the jun-
gle curtain surrounding the city.
Hence these modern military
explorers had only scant infor-
mation and unreliable maps
with which to start their jungle
forays in this region.

The Caribou provided valu-
able terrain intelligence on re-
connaissance flights with the
battle grour staff and company
commandecs. They flew the tac-
tical troops and their equipment
to Chiang Mai, kept them resup-
plied and evacuated medical pa-
tients and defective equipment
back to Korat. This was accom-
plished on a daily basis, in spite
of heavy monsoon rains and low
ceilings which added to the haz-
ards of flying in the rugged ter-
rain. The Caribou pilots also
rendezvoused with the Cacti
companies at a small airstrip
near the Burmese border and
returned them with their native
guides back to Chiang Mai when
their jungle march was over.

Meanwhile, monsoon rains in
the northeast created problems
for units of the 4th Cavalry,
who were on a 40-day, 800-mile
road reconnaissance, testing ar-
mor trafficability. These troops
were isolated for some time and
the CV-2s became their prin-
cipal contact with the outside
world.

The company could expect a
variety of mission requests dur-
ing a typical day’s operation in
Thailand. These might include
flights for counterinsurgency
training cadres, rushing serum
to a snakebite victim, carrying
R&R troops to Bangkok or se-
lected personnel on orientation
trips to the Republic of Viet-
nam. VIP flights were also fre-
aquent.
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Aircraft at Korat, Thailand

During typhoon Harriet when
wind and water created so
much damage in southern Thai-
land, the Caribou crews flew re-
lief to the victims in the form of
food and medical supplies, to-
gether with engineer teams and
their equipment.

A glimpse of the company’s
camp at Korat would reveal
their close identification with
the ground soldier. The tents in
which they lived, together with
their operations and mainte-
nance areas, were located beside
the runway. With the assistance

of the company’s three Engineer
officers, and some ‘“Peace Corps”
type engineering, the men built
their own mess hall, troop bil-
lets, day room, and operations
building. They literally carved
their camp out of the jungle, rid
it of snakes and underbrush, and
made it home for 39 officers and
124 enlisted men.

The Thailand chapter of the
company’s operations closed
with the phasing out of the U.S.
tactical troops and the dissolu-
tion of JTF 116. In December
1962, the company received or-
ders for deployment to the Re-
public of Vietnam.

Eight Caribou crews had al-
ready been assigned in the Re-
public of Vietnam on a monthly
temporary duty basis; hence, the
pilots and crewchiefs were quite
familiar with operations in their
new location. The crews contin-
ued their normal operations
without a break while the rest
of the company made the move
from Thailand. The company
was assigned to the TUnited
States Army Support Group,
Vietnam (ASGV) and became
operational on 1 January 1963.
Its mission is to provide imme-
diate and highly flexible aircraft

CV-2Bs in formation; looking out ramp door of lead aircraft
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support in furtherance of the
MAAG mission in the Republic
of Vietnam.

The record so far in Vietnam
has already furnished impres-
sive evidence of the Caribou
company’s unique ability to pro-
vide flexible support for the
ground soldier whenever and
wherever he needs it. The key
to this kind of support is in the
company’s close identification
with the ground soldier. This in-
cludes the ability to adjust to
his often unforeseeable sched-
ules of troop movement, resup-
ply and evacuation. Vietnam has
provided significant challenges
to the 1st Aviation Company in
this flexible response role.

Logistics support in the Re-
public of Vietnam’s Mekong del-
ta and Ca Mau peninsula hinges
largely on the use of expedient
airstrips in various stages of de-
velopment. Most of the strips are
short and narrow; many are lit-
tle islands in the rice paddies
with no overruns. Most are
plagued with difficult cross-
winds during much of the year.
Yet, the Caribou pilots use these
strips every day, both on sched-
uled “milk runs” and on special
missions.

The terrain typical of the cen-
tral and northern Vietnamese
highlands allows even less mar-

Loading rice for air drop to Vietnamese troops

gin for error. Particularly in the
mountains of the Da Nang area,
low clouds, turbulence, and un-
predictable downdrafts add to
the difficulties inherent in the
use of small drop zones and
short unimproved airstrips.
Coupled with these demands
on the aircraft and its crew is
the not uncommon possibility of
receiving Viet Cong ground fire.
Both in the southern rice fields
and in the northern jungles, the
line of security becomes ex-
tremely vague off the limits of
the airstrip or drop zone and the
outpost it serves. Consequently,
Caribou have occasionally been

Vietnamese piloted AD-6 flying escort with CV-2B on a mission
over VC infested territory in the Vietnamese highlands
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hit—on climbout from the rice
drops, on final approach to air-
land cargo, on medical evacua-
tions during combat operations,
and on<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>