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The third U. S. ARMY AVIATION DIGEST
Annual Writing Awards Contest starts with this
issue. Again all authors are encouraged to submit
entries.

The primary purpose of the contest is to foster
a broader exchange of knowledge on all aspects
of the Army Aviation Program and to inspire
those within our program to develop their writ-
ing skills.

Articles accepted for publication during the
previous contest periods and as yet unpublished
are automatically entered in the new contest. If
you haven’t received a letter of rejection, you're
still in the running. For those who have not sub-
mitted entries, this is a fine chance to increase
your value to the Army and the Army Aviation
Program by improving your writing abilities. A
professional military man of today must be able
to express himself clearly and concisely in
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writing as well as in speech. By writing an article
for the DIGEST you benefit professionally, and
possibly financially.

Again this fiscal year, cash awards will be
given to the three authors whose articles are
judged the best contributions to the magazine.
First prize will be $125.00; second prize $75.00;
and third prize $50.00.

All entries should be mailed to: Editor-in-
Chief, U. S. ARMY AVIATION DIGEST, U. S.
Army Aviation School, Fort Rucker, Ala.

* & *

Appropriate pictures, diagrams, charts, etc.,
necessary to illustrate articles should be backed
with protective cardboard for enclosure with the
manuscript. Photographs preferably should be
8 x 10 black and white glossy prints. Illustrations
will be returned if requested. Articles will not be
judged on the artwork or photos submitted.




Margin for Error

OBODY goes out to delib-
erately prang an aircraft
—but accidents do happen. And
when they do, a comprehensive
investigation is set off aimed at
determining the cause factors.
Over the years it has been es-
tablished that these cause fac-
tors break down into three basic
ingredients, each having its own

William R. Gaines

breaking point:

e the pilot, who is likely to
have an accident if he exceeds
his own capability;

® the aircraft, which is likely
to have an accident if it is flown
beyond its limitations; and

® the situation, which is likely
to cause an accident if it is mis-
judged.

The possibility of exceeding the
breaking point of any one of
these “basic ingredients” always

Mr. Gaines was safety direc-
tor at the U. S. Army Aviation
Center for 9 years. He is now
deputy director of safety at Hq,
USAREUR.

Result of landing Mohawk 45 feet short of runway
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exists. The best way to over-
come this threat is for each avia-
tor to establish his own safety
factor—to allow a margin for
error.

THE AVIATOR

How many pilots consistently
touch down in the first 50 feet
of a runway, whether it be 1,700
or 7,000 feet long? Of course,
you know some; and often they
will boast about it. Sure, they
are aiming for the end of the
runway and if they continue this
practice they WILL HIT IT—
because they have allowed no
margin for undershoot errors.

Not long ago a Caribou aiming
for the end of a 5,000-foot run-
way hit 53 feet short. Result? A

Result of unauthorized roll at 100 feet altitude.

$40,000 hard landing. Recently a
Mohawk approaching a 4,000-
foot runway hit 45 feet short,
causing the gear to collapse on
final touchdown. Once again the
pilot was not allowing a margin
for error. These two accidents
cost money. They could also
have been costly in lives and
grief to others. Not too long ago
a pilot was performing an un-
authorized roll in a Mohawk at
100 feet altitude over a civilian
airport. For an inexperienced
stunt pilot this is not sufficient
altitude to give enough margin
for error. Two persons died and
one Mohawk was destroyed.

The items cited here which
have caused accidents were all
preventable by the pilots. If you

Two fatalities.

are a real professional, you will
always have your margin for er-
ror established. If you recall,
during training you were in-
structed on touchdown (under-
shoot margin) and go around
(overshoot margin) points. Do
you still select them on every
landing? If not, then you are not
allowing a margin for “your” er-
rors. You'll never become so
good an aviator that you can af-
ford to overlook this point. The
top professionals make a habit of
practicing this cardinal safety
rule. For example, Mr. Beverly
Howard, stunt pilot and presi-
dent of Hawthorne Aviation
Company, practices dozens of
rolls at altitude before each
show.

Result of exceeding aircraft’s capabilities. Two fatalities.
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The pilot’s attitude toward
flying is of paramount impor-
tance. He must never “show off”
for himself or anyone else. A
true professional endeavors to
improve his technique on every
flight, even if it is his 15,000th
hour.

MACHINE CAPABILITIES

Now let’s consider the air-
craft. The —10 tells what the
aircraft will carry, how long it
will fly, how much fuel it will
burn, and everything the pilot
needs to know. If the —10 limi-
tations are exceeded, so is the
aircraft margin for safety. You
won’t always have an accident
by just fudging a little, but you
will by continuing to exceed an
aircraft’s limitations.

Often both pilot and aircraft
limitations are exceeded. Last
October two persons were killed
in an O-1 aircraft. On a go-
around, the pilot entered a right
turn and spun into the ground.
What happened? The pilot ex-
ceeded the aircraft’s capability
to fly safely. Between 175 and
190 pounds of cargo were found
in the baggage compartment be-
hind the observer. It wasn’t the
weight that killed the pilot and
observer; it was where it was
placed. The weight and balance
book says it is unsafe to exceed
the center of gravity limits. The
O-1 referenced was 4.4 inches aft
of the 139.7 limit. Trim tabs
were full forward and there just
wasn’t enough control to fly the
aircraft on a go-around.

Pilots in OH-13 aircraft have
picked up mechanics who placed
tool boxes at their feet, and
then at lift off found insufficient
aft cyclic to stop forward move-
ment. What do you do? If you
are lucky, possibly you can get
to a running landing area. The
aircraft has very definite limita-
tions. It has been certified by
qualified engineers after exten-

Result of exceeding aircraft’s
capability as well as pilot’s. Two
fatalities.

sive testing. The manufacturer
prepares the handbook which
tells you what is safe to do, and
usually also what isn’t. Contin-
ued deviations from the —10
and standard maneuvers will
eventually result in disaster.

The —10 of the O-1A states
that all aerobatics are prohibited
except steep turns, chandelles,
lazy eights and spins. Some time
ago an instructor pilot, without
any known previous aerobatic
training, was killed along with
his student while pulling out of
a split-S and then stalling into
the trees. He was exceeding his
own capabilities as well as the
aircraft’s limitations. Investiga-
tion revealed that he had shown

this maneuver to previous stu-
dents and would usually recover
by making a high speed wheel
road landing out of the bottom
of the “S.” As previously stated,
an accident doesn’t always hap-
pen the first time, but eventually
it will if you fail to leave your
margin for error.

SITUATIONS AND
CONDITIONS

The pilot and the aircraft are
both affected by situations and
conditions. The pilot is affected
by heat and cold. An aircraft
doesn’t fly the same in the sum-
mer as in the winter.

Several years ago one unit had
a series of CH-21 accidents.
They could hover and fly at
their base field while loaded to
maximum gross weight, but
when they attempted approaches
to mountain landing pads in this
configuration, they crashed. The
helicopter can’t think, and it can
only put out so much in way of
horsepower. The “small” factor
of density altitude (conditions)
entered the picture, and accord-
ing to the —10 the aircraft was
over gross for the elevation.

Human factors also enter the
picture. The pilot who wants to
get home for the weekend or
who wants to see his girl friend
is prone to reduce his margin for
error. He has been known to fly
into weather he would not nor-
mally challenge. He will hurry
his flight plan preparation and
preflight. In such a situation he
must realize that his margin for
error should not be sacrificed.

Last year a pilot in an O-1 on a
VFR flight plan found weather
rapidly  deteriorating.  Fifty
miles west of destination, unable
to maintain VFR, he asked for a
GCA. He completed his ap-
proach with 6 or 8 minutes fuel
remaining. He could not have
made an alternate.

Why did this pilot reduce his
margin and take such an out-
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right gamble? He had “get-
home-itis”; it was getting dark
and he didn’t want to spend the
night in a town just 50 miles
from home.

Have you ever been weathered
in at some small isolated place
for several days, with less than
two bucks in your pocket and
starting through your dirty
socks and underwear the second
or third time? This is a situa-
tion that will at times affect a
pilot’s judgment and cause him
to reduce his margin for error.
“Get-home-itis” can be fatal. It
is common to all aviators. Rec-
ognize its symptoms and rea-
sonable precautions will cure it.

ACCIDENT PREVENTION AND
MISSION ACCOMPLISHMENT

When should we reduce the
margin for error? In the military
this is very simple: when ur-
gency of the mission requires it.
If it is necessary that a com-
mander be transported to a defi-
nite point by a prescribed time,
then margin for safety must be
reduced accordingly, but never
to the point of impossibility.
There will be times when no
aircraft, or pilot, can make it.
The best qualified pilot should
be selected for any flight which
has an element of risk or hazard.
Often the pilot’s decisions will
mean the difference between
mission failure and mission ac-
complishment. The urgency of
the mission dictates how much

" the margin for safety must be re-
duced. But even under life and
death circumstances the situa-
tion must be evaluated, because
a serious accident won’t im-
prove things. “Accomplish the
mission—in the safest possible
way.”

During a recent crisis an
0O-1A was lost when the pilot de-
livering the aircraft to the emer-
gency area was forced to land
because of weather. He failed to
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heed what he had been taught
in flight school about touch-
down and go-around points. He
landed the aircraft long and used
excessive brakes, causing the
aircraft to flip and come to rest
inverted. Result: major damage,
mission nmot accomplished, plus
many hours of work by the re-
covery crew and investigating

board.

Few things are more useless in
combat than a wrecked aircraft.
An aircraft destroyed because
of a pilot overextending his own
capability or the aircraft’s capa-
bility is just like having it shot
out of the air by the enemy. By
the same token the loss of some
$13 million in damage to Army
aircraft last year (not counting
injuries and fatalities) would
not have been nearly so severe
had the pilots not overextended
their own ability and their air-
craft’s capability.

Result of forced landing caused
by weather

With more complex aircraft,
accident costs continue to rise.
Today the average Army aircraft
accident cost is over $31,000. A
large portion of these accidents
can be prevented by properly
evaluating your margin for error
and aircraft limitation factors
coupled with existing situations.
When these factors are ignored,
a pilot usually gets a lot of first-
hand advice about pilot error—
from the accident investigation
board. It is the responsibility of
each pilot and commander to
point the finger at himself and
his unit before the accident oc-
curs. It will be time and effort
well spent.

REALISM AND ACCIDENT
PREVENTION

Realism in training is a very
essential element. The accident
prevention program and regula-
tions must allow for realism.
They are compatible.

Let’s consider forced landing
training. Years ago, CAA
stopped carrying simulated
forced landings to within a few
feet of the ground. Partial or
complete engine failures upon
application of the throttle made
it hazardous. It was found that
there was ample time for a safe
recovery if termination was
made between 100 to 200 feet. It
also could be determined
whether the pilot would have
made the field. Realism, com-
patible with a margin of safety,
was achieved.

Army directives restrict en-
gine shutdown in multiengine
training below 4,000 feet. With
aircraft such as the U-8D, this
is a safe altitude. An instructor
pilot may demonstrate an ap-
proach and landing with a shut-
down engine and this certainly
isn’t unnecessarily hazardous
for the element of realism
gained. BUT—when an emer-
gency go-around in this situa-



The result of a practice touchdown autorotation

tion is required, nothing short
of a top quality instructor pilot
can cope with the aircraft. Most
restrictions such as this one have
been written after hard experi-
ence.

Simulated forced landings to
the ground in helicopters is a
controversial subject among pi-
lots. Today they are restricted
to courses taught at the schools
and in formal transition by a
qualified instructor pilot. This
restriction came about after
large numbers of major and mi-
nor accidents occurred on prac-
tice autorotation touchdowns.
What is lost by coming to a
hover at 5 feet? Most pilots
agree that at 5 to 10 feet altitude
it takes more technique to make
a smooth power recovery than to
continue on to the ground. How

Nap-of-the-earth flying can be done safely; just remember

often has anyone with an actual
engine failure been injured after
making it to a suitable landing
area with skids level at 5 feet.

Imagine yourself flying over a
sparsely wooded area at 1,000
feet above the terrain and you
have an engine failure. What is
the most important thing at this
time—a smooth touchdown?
You're dead if you don’t keep
your rpm and make that clear-
ing! So why should so much em-
phasis be placed on touchdown
when the other two items are so
vital to your staying alive? Last
year 109 of 147 autorotation ac-
cidents were on practice touch-
down autorotations.

Where realism and accident
prevention are compatible, the
value of the training to be
gained must be weighed against

cost of the accidents. As previ-
ously stated, accident preven-
tion in a military operation can
only go so far; that is until it
begins to preclude mission ac-
complishment.

Army Aviation must operate
in the nap of the earth. To gen-
eral aviation this is an unaccept-
able risk. To Army Aviation it
is the required mission, and to
accomplish it margins for error
are less than that of general avi-
ation. Air cavalry units have
proved that nap-of-the-earth fly-
ing can be done with relatively
few accidents. They have very
aggressive accident prevention
programs in the air as well as on
the ground. Their accident rates
while flying at treetop level and
below are much less than those
of some other Army Aviation
units. All air cavalry pilots have
their margins for error, even
though reduced, and allow for
aircraft limitations. This pre-
vents accidents.

The pilot and the aircraft are
a team. They are usually capable
of mission accomplishment if in
each situation accident preven-
tion is not overlooked. Don’t for-
get your margin for error! And
remember—what really counts
in the final analysis is not how
well you can fly, but how well
you do fly. 2L

your margin for error!



The search continues for a guar-
anteed method to determine the
effectiveness of USAAVNS
training. The latest proposal is
described below.

Quality Control in

Army Aviation Training

ANY AVIATION units in
CONUS will be visited by

a team of two officers from the
United States Army Aviation
School during the period 15
Aug-24 Sep 63. The purpose of
" the visits will be to gather infor-
mation to be used in determin-
ing effectiveness of USAAVNS
training. Field performance of
graduates will be compared to
school performance to deter-
mine whether or not school
standards are at the correct lev-
el. Is the School eliminating po-
tentially good aviators with
high standards, or producing an
undesirable product with low
standards? Or is it at the correct
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Captain Charles W. Emrick

level, producing effective grad-
uates now?

The present graduate 6-month
questionnaire method of quality
control has not been effective
due to the poor return. Twenty
percent of all graduates receive
questionnaires, and last year
only 40 percent of the 20 percent
were returned. Accurate analy-
sis cannot be made with this
small sample, and the on-site in-
terview will at least give an ac-
curate 25 percent sample. The
on-site interview, if successful,
will replace the questionnaire
method.

The proposal was made last
October to send teams of offi-

cers to units in the field to de-
termine the effectiveness of the
recent USAAVNS graduates.
The idea was not to check unit
standards; rather it was a qual-
ity control measure for the
school to check on its end prod-
uct: the graduate.

CONARC approved the plan
on 4 March 1963 and work was
initiated to implement the trips.

It was decided to use calendar

Capt Emrick is the Training
Analysis Officer, Standards Di-
vision, DOI, at USAAVNS. He
is dual rated with approximately
1200 flight hours.




year 1962 graduates of the Offi-
cer Fixed Wing Aviator Course,
Officer Rotary Wing Aviator
Course, and Warrant Officer Ro-
tary Wing Aviator Course as the
sample and to make the visits
only in CONUS.

The initial idea was to inter-
view the graduates themselves.
But research and co-ordination
with other services indicated
that more effective information
could be obtained by interview-
ing the commanding officers of
the graduates as well as the
unit operations officer, mainte-
nance officer, safety officer and
unit IPs.

Of the 972 graduates, of the
courses indicated, 320 were as-
signed in CONUS. Lists of all
aviators in the CONUS Army
areas were obtained and the 320
graduates were located by as-
signment, post and unit.

Routes were selected so that
the greatest number of gradu-
ates could be reached in a 30-day
trip.

One team will cover the west-

Ft Rucker to Ft Knox

Ft Knox to Ft Devens

Ft Devens to Ft Jay

Ft Jay to Indiantown Gap
Indiantown Gap to F't Belvoir
Ft Belvoir to Ft Lee

Ft Lee to Ft Eustis

Ft Eustis to Ft Bragg

Ft Bragg to Ft Campbell
Ft Campbell to Ft Benning
Return to Ft Rucker

TEAM B, U-6A

24 -27 Aug
28-29 Aug
30-31 Aug
1- 2 Sep
3- 4 Sep
5- 6 Sep
7- 9 Sep
10-14 Sep
15-19 Sep
20 - 24 Sep
25 Sep

ern portion of the United States
and travel by commercial air,
while a second team covers the
eastern part of the country in a
U-6A. The two methods of
transportation are being used to
evaluate costs for future trips.

Ft Rucker to Ft Polk

Ft Polk to Ft Sam Houston
Ft Sam Houston to Ft Hood
Ft Hood to Ft Sill

Ft Sill to Ft Bliss

Ft Bliss to Ft Huachuca

Ft Huachuca to Ft Ord

Ft Ord to Ft Lewis

Ft Lewis to Ft Carson

Ft Carson to Ft Riley

Ft Riley to Ft Chaffee
Return to Ft Rucker

TEAM A, Commercial Air

15-16 Aug
16 -17 Aug
18-23 Aug
24 -27 Aug
28 -29 Aug
30 Aug-2 Sep

3- 5 Sep

6- 7 Sep

8-11 Sep
12-13 Sep
14-15 Sep
15 Sep

The “West” team departs Fort
Rucker 15 August and returns
15 September 63. The “East”
team departs 24 August and re-
turns 25 September. The itin-
erary shown is subject to change.

The stops on the two routes
were arrived at commensurate
with the number of graduates
assigned to particular locations.
Eighty-one graduates are as-
signed at Fort Rucker, and their
commanders will be interviewed
before the teams’ departures.

Visits are on a trial basis this
year. If found effective, it is an-
ticipated that in 1964 visits will
be made worldwide to graduates
of all USAAVNS courses.

The teams will consist of two
officers from Standards Division,
Office of the Director of Instruc-
tion, and one member each
from Department of Advanced
Fixed Wing Training and Ro-
tary Wing Training. Command-
ers of the units to be visited will
receive letters stating the date
of the visit and the names of the
graduates we will be concerned

with. e
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Army Aviation where necessary.

Cockpit Crossfeed, prepared by the United States Naval Awviation
Safety Center, has some good tips for chopper pilots. We think
they are worth passing along. We've made the copy applicable to
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Hot Weather Accident Prevention

ITH THE approach of hot

weather it is time to re-
view the hazards of hot weather
flying and direct our attention to
the problems of flying in high
temperatures, high humidity
and high pressure altitudes.

With a proper understanding
of the effects of hot weather on
the performance of helicopters,
proper flight planning, a profes-
sional approach to the problem
and strict adherence to the
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SOPs, a summer of safe flying
can be achieved by Army Avia-
tors everywhere.

How does hot weather affect
the performance of the helicop-
ter? First, low density air near
the ground (i.e., high density al-
titude) is associated with sum-
mertime high temperatures and
high humidity which causes a
loss of lift by decreasing avail-
able engine power. As much as a
12 percent loss of BHP can re-

sult from high humidity alone,
and must be accounted for in
critical performance conditions.
The reciprocating engine oper-
ates with a fixed displacement
and all air processed is directly
associated with the combustion
process. If water vapor enters
the induction system of the re-
ciprocating engine, the amount
of air available for combustion
is reduced and since most car-
buretors do not distinguish wa-
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ter vapor from air, an enrich-
ment of the fuel-air ratio takes
place. Increasing the tempera-
ture of the inlet air (again, de-
creasing the density) permits
the carburetor to supply an ex-
cessive amount of gasoline and
further enriches the mixture.
The maximum power output at
takeoff requires fuel-air ratios
richer than that for maximum
heat release so further enrich-
ment will take place with sub-
sequent loss of power.

Second, as the density altitude
increases the efficiency of the
rotors decreases. Lift coefficient
is dependent on the shape of the
airfoil, angle of attack and the
mass of air which causes the lift-
ing force. As the altitude and/or
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temperature increases, the den-
sity decreases, thus reducing the
lift coefficient.

Appreciating the general ef-
fect of hot weather and high
density altitude, how do we use
the above information in actual
practice? We know from a look
at the records that hot weather
helicopter accidents usually fall
into two categories: (1) Pilots
failing to take into consideration
the factors of high density alti-
tude and misjudging distance
and altitude. (2) Loss of power
due to repeated use of maximum
power with a few overboosts
thrown in.

In order to keep landing acci-
dents in helicopters to a mini-
mum  during the summer

months, frequent review of
landing technique must be ac-
complished. The steep flare prior
to landing should be minimized.
On a hot day, the rate of descent
increases and the flare effec-
tiveness is reduced. The gross
weight of the helicopter must
necessarily be decreased so that
effective control can be main-
tained. Pilot techniques must
take into account the require-
ment for initiating a landing
flare at sufficient altitude to pre-
clude hard landings.

Missions must be assigned
within the capability of the heli-
copter, the pilot’s training level,
and the existing weather condi-
tions.

Rotor RPM control is more
critical during high density con-
ditions. Pilots should concen-
trate on RPM control in the
landing and takeoff phase of
flight in order that overboost-
ing the engine will not occur
and ‘“turns” will not be lost.

Each pilot must assume a spe-
cific duty during the different
phases of flight. In a hover,
while one pilot is concentrating
on position for external cargo
hookup or hoisting operations,
the other pilot must monitor the
rotor RPM at all times.




One of the critical maneuvers
during high density altitude
conditions is the autorotation.
Depending on the state of train-
ing, units should consider plac-
ing a density altitude limit on
practice autorotations.

It must be remembered that
thunderstorm activity will be
increasing as it gets warmer.
The turbulence encountered in
a thunderstorm will make the
control of the helicopter ex-
tremely demanding on the pilot.
Pilots should be aware of the
increased blade stall tendencies
during such conditions. Best bet
when confronted with a thun-
derstorm is to slow down, keep
the turns up and land as soon as
a suitable site is available. The

Vow do””
CX/E%XQM/OH/ 4
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thunderstorm will pass over
in approximately 15 to 20 min-
utes. Be sure that you transmit
your intentions to the nearest
radio facility.

Hot Weather Accident
Prevention Tips

Conduct a good weather brief-
ing before each flight. Compute
the maximum allowable gross
takeoff weight prior to every
takeoff. Always check the power
required on gross load flights in
a hover and ensure that an extra
three to four inches of MP is
available as insurance. When
certain weather factors are not
known, approaches must be
started with a safe, higher than
normal, RPM in order to antici-

pate extra power needed.
Abrupt power changes should
be avoided to prevent momen-
tary or complete engine stop-
page and overboosts. During au-
torotations the RPM must be
monitored very closely to pre-
vent rotor overspeeds. Report
ALL or suspected rotor over-
speeds and engine overboosts.
Pilots must plan ahead on each
maneuver taking into account
the effects high density altitude
will have on the execution of
the maneuver. Landing sites
must be selected that will enable
the pilot to make a hot weather
type approach. Following the
SOP right down the line will
prevent high density altitude
“goof-off”’ type accidents. — 2l
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IS NAME IS Captain Bill
Swarens. He works in an
office, dispensing Army Aviation
advice to the division he sup-
ports. At night he drives home

and slumps tiredly in “his”
chair. “My aching back,” he
complains to his wife, ‘“that
place wears me out worse than
working on the farm did.”

“Don’t you worry, dear,” his
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wife says soothingly. “I've fixed
you a good dinner—homemade
hot rolls, steak, potatoes and
gravy, and chocolate pie for des-
sert.”

“Sounds great!” says Bill as
he reaches for the evening news-
paper. “I sure am hungry.”

Bill shows his appreciation for
the homemade rolls by eating
six of them. Each one is tenderly

This
s

Bill

Captain Gary VY. Dennison

loaded with real butter, and just
as the butter begins to melt, Bill
pops them into his mouth, one
after the other. “These are tre-
mendous,” he tells his smiling
wife. “I'm so full; let’s wait
awhile for dessert.”

Capt Dennison is assigned to
the 4th Awvn Company, Fort
Lewis, Wash.
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Actually Bill should feel full.
His stomach is filled to capacity.
During this one meal Bill has
consumed over 3,000 calories.
His total intake for the day ex-
ceeds the amount of fuel needed
to maintain two men doing
heavy labor, and there’s more
to come. Later in the evening,
during his favorite TV program,
Bill eats two pieces of chocolate
cream pie. Then he goes to bed
distressingly satisfied.

The next day, as on other
days, Bill smokes too much, feels
dizzy if he bends over too fast,
has “that tired feeling,” and
wonders why he is so jumpy.

This is Bill—and Bill could
be anyone who fails to use his
body the way it was designed,
as a machine requiring care and
maintenance. He is rundown,
overweight, and indifferent—a
very common man in our soci-
ety.

If Bill wants to go through
life half a man; wants to die ear-
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HE did &7

B

lier than can be expected; if his
insurance is full and in force,
then it is his decision. But what
about Bill as an Army Aviator?
Doesn’t he have a responsibility
to himself and to his future pas-
sengers to be as physically and
mentally fit as possible?

The obvious answer is “yes.”
He does have that responsibil-
ity, both as an officer and as an
Army Aviator.

How can Bill be helped? What
secret formula can he use? Is a
50-mile hike the answer? Or is
it a rigorous physical training
program?

Not necessarily. This officer is
a bit lazy and probably wouldn’t
stick to such drastic measures.
Yet, a person can change his
whole life with a few simple
steps.

He can exercise. Not much,
mind you; 15 minutes a day,
EVERY DAY, and I stress this
point, is sufficient. These exer-
cises can be simple ones, the

kind that don’t make you sore
the next day. Muscles can only
grow so fast, so why should he
punish himself? Regularity, in-
creasing the speed of these exer-
cises, and time will tone Bill up
amazingly fast when you consid-
er how long he’s been going
down hill. A little exercise re-
laxes nerves, aids sleep, and gets
rid of “that tired feeling.”

Physical conditioning leads
invariably to mental condition-
ing. It’s a bit of a mystery why,
but it is a sure fact. A man who
thinks enough of his body to
exercise it suddenly begins to
want to keep that waistline
down, those lungs cleaner. It be-
comes a challenge. Some people
even enjoy it, when one day
they look in the mirror and no-
tice that their arms, legs, and
shoulders are a little bigger, a
little harder.

Maybe this will happen to
Captain Bill Swarens. Let’s hope
so. He’s a pretty nice guy.
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From  “Streamlining Your
Waistline” January 1963, ARMY
INFORMATION DIGEST.

Approximately 90 percent of
weight reduction is due to diet-
ing. Although exercise is ex-
tremely beneficial as an adjunct,
it will not in itself effect much
weight loss without an accom-
panying dietary regime. It does,
however, serve to reinforce the
soldier’s awareness of his own
physical fitness and well-being.

The Army has developed a
program of graded exercises
planned to assist in attaining a
high degree of physical fitness
commensurate with the individ-
ual’s age. This plan is spelled out
in TM 21-200, “Physical Condi-

tioning,” and FM 21-20, “Physi-
cal Training.” Still another plan
which is more readily adapted
for individual use is the Six
Basic Exercises (6BX) Plan—
a modification of the 5BX Plan
used by the Canadian Army.
(See box.)

All in all, these diet and exer-
cise plans have worked well for
those who conscientiously abide
by and rigorously follow
through with them. They are
designed to assist all Army
members to reach and maintain
a high state of physical fitness
commensurate with their age.
The cumulative result of indi-
vidual fitness is an Army that is
alert, poised and prepared to
perform at peak efficiency.—
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BEFORE DEPARTURE

1. Flight planned
known  thunderstorm
whenever possible.

2. Airborne radar operative if
flight scheduled to pass through
thunderstorm area.

3. In aircraft not equipped
with radarscope at pilot’s posi-
tion, navigator or observer on
board to operate equipment.

4. Aircraft—particularly cock-
pit—clean and free from debris
and dirt which could blind or
hamper pilot.

5. Radar monitor departure

around
areas

requested if buildups within
range of departure station radar.
6. Loose  equipment  tied
down.
7. DO NOT TAKE OFF
INTO THUNDERSTORM.

PRIOR TO ENTERING
THUNDERSTORM AREA

1. Best altitude selected in
event of inadvertent penetra-
tion.

2. Ground radar sites con-
tacted for advisories and possi-
ble assistance.

3. All personnel seated and
safety belts fastened. (This re-
quirement applies to flight
examiners as well as others.
Care should be taken to awaken
sleeping aircrew members.)

4. Aircraft equipped with ra-
dar should constantly monitor
and alter flight path necessary
to miss intense buildups by 10
miles or more. (Twenty-mile
clearance is best if possible.)
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Checklist

5. Get out of the 16,000-22,000
foot altitudes.

6. Recheck tiedown security.
Constant vibration and shifting
of stress points in flight usually
loosen cargo tiedown chains and
straps.

RADAR TECHNIQUES

1. Use iso-echo, or if this fea-
ture is not available, a constant
low gain setting.

2. Take particular care to
avoid storms with hooked “fin-
gers,” figure six echoes, sharp
rainfall gradients, and rapidly
changing shapes.

3. Never fly under the over-
hang of a thunderstorm.

4. A 30-mile range setting is
good, but an occasional check of
the longer ranges should be
made to avoid flying into a blind
alley.

5. Antenna
switch on.

IF YOU GET IN A
THUNDERSTORM

1. Follow the proved tech-
niques—RIDE WITH IT; DON’T
FIGHT IT. Fly the attitude gyro.
Avoid excessive control move-
ments.

2. Cockpit lights up bright.

3. Once airspeed is estab-
lished at best penetration air-
speed as directed in flight
handbook, do not vary power ex-
cessively from the known power
settings. Expect large and erro-
neous variations in all pitot-
static system instruments.

stabilization

is struck by
check accuracy of
compasses when things settle
down a bit.

4. If aircraft
lightning,

5. In reciprocating engine air-
craft, increasing prop rpm will
help stabilize the aircraft.

AFTER FLIGHT IN THUNDER-
STORM OR TURBULENT AREA

1. Consider precautionary
landing based on severity and
resultant damage from flight in
turbulent air.

2. Make immediate inflight pi-
lot report to both air traffic con-
trol and military metro if possi-
ble. You may save another pilot
a great deal of trouble.

3. It may be desirable to per-
form a check at altitude for
handling characteristics of the
aircraft in the landing configura-
tion. Do mnot permit aircraft to
stall. If runway length and other
conditions are satisfactory, con-
sider adding a few knots to nor-
mal approach airspeeds.

4, Write up the incident in
the Form 2408-13 and request a
complete check of the aircraft
by a qualified maintenance ac-
tivity. Your judgment is the de-
ciding factor in determining the
need for this step.

5. Debrief weather forecaster
on location and extent of storm.
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Harvey F. Jossen

F YOU HAVE ever had to

service or maintain a battery
(and who hasn’t?), how many
times have you wished that
somebody, someday would in-
vent some super battery that
wouldn’t go dead in freezing
weather, that wouldn’t require
constant checking of the electro-
lyte, that would easily recharge
in less than an hour, and that
would last and last and last?

Strangely enough this super
futuristic space age concept of a
perfect battery has been with us
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since the 1890s, when the first
nickel-cadmium battery was in-
vented by two European scien-
tists.

In its present improved form,
as made by the Sonotone Cor-
poration and used in Army air-

craft, the nicad (nickel-cad-
mium) battery has all the above
characteristics and some others
that seem little short of amaz-
ing. For example: The electro-
lyte (potassium hydroxide in
distilled water) does not enter
into any chemical reaction, but

acts as a conductor of current
between the plates. The active
material of the negative plate is
cadmium oxide and that of the
positive plate is nickel oxide.
None of this material sheds,
flakes, or is lost. The plates are
manufactured by using a sinter-

Mr. Jossen is an instructor in
Aircraft Systems, Dept of Main-
tenance, USAAVNS. He has ap-
proximately 15 years experience
in aircraft maintenance.
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ing process. This so increases
plate area that, compared to a
lead-acid battery, the active ma-
terial in a nicad battery is mul-
tiplied several hundred times
without corresponding increase
of weight.

Sintering is accomplished by
fusing microfine nickel powder
at very high temperature to the
fine mesh nickel screen to form
a highly porous structure called
a plaque. The plaques then are
impregnated electrochemically
with the active materials: nickel
hydroxide for the positive plates
and cadmium hydroxide for the
negative plates. The surface of
such a sintered plate appears to
be quite smooth, but a closer
look with a magnifying glass will
disclose a maze of tiny hills and
valleys. The effect of this is to
put so much “muscle” into a
nicad battery that some models
will furnish up to 2000 amps
peak for jet starts.

Due to the extensive use of
molded nylon in its construc-
tion and the dense method of
assembly (no sediment trap is
needed on the bottom), the cell
has a structural solidity that

withstands extreme vibrations
and shock.

A gas escape valve on the cell
plug opens past 5 psi. As no gas
is produced on discharge, the
cell vent remains sealed, pre-
venting the entrance of foreign
material and the loss of electro-
Iyte.

No great problem arises dur-
ing cold or hot weather opera-
tion, as the battery will accept
charge at temperatures as low
as —65° F and as high as 165° F.
This is far beyond the limits for
lead-acid types. The state of
charge is shown by the amount
of current the battery draws
when connected to a constant-
potential charging bus. Battery
voltage and specific gravity vary
little.
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The newness of the nicad bat-
tery in American aviation has
not permitted the buildup of an
impressive array of statistical
material over years of use. How-
ever, here are some facts that
do set it apart from the familiar
lead-acid battery:

o It can operate as long as
1,000 hours without requiring
service of any kind. In an actual
test, one of these batteries re-
mained in continuous service for
5,000 hours without being re-
moved from the aircraft for
servicing.

@ The price for a 24-volt ni-
cad battery is from $450 to
$1,360 each, depending on the
model.

® The average nicad battery
is only one-third the weight of
a conventional lead-acid battery.

® At present the Army uses
the nicad battery in all turbine
powered aircraft, the U-8D, U-
8F, and CV-2B.

® The nicad may be re-
charged thousands of times. Re-
charging takes only 15 hour from
dead to full charge.

® The nicad will discharge in
any position, furnishing a flat
voltage output over 90 percent
of total discharge time.

Keeping the battery clean and
dry will do much to guarantee
peak performance. The buildup
of metallic dust or any conduc-
tive material will provide a
conductive path and permit self-
discharge of the cells. Metal ob-
jects and flames should be kept
away from the exposed parts of
the battery. A tool accidentally
dropped could easily cause a
short circuit and damage to the
cells.

At times a white deposit (po-
tassium carbamate) may collect
around the tops of the cells.
This should be flushed with tap
water. DO NOT USE SOL-
VENTS, ACIDS, OR ANY
CHEMICAL CLEANER. The
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plastics used in battery con-
struction may be injured. A
bristle brush may be used to
clean stubborn dirt, but do not
use wire brushes. Be certain to
drain off excess water and dry
the battery, using compressed
air if available.

In adjusting the liquid level, it
is very important to use only
distilled water. Tap water may
contain  chlorine, softening
agents, and other foreign mate-
rial, all of which may contami-
nate the battery.

Very seldom will it be neces-
sary to add water or electrolyte
to the battery. If more than one
ounce of electrolyte is spilled
from any cell, the electrolyte
will be replaced with potassium
hydroxide, reagent grade, spe-
cific gravity 1.32.

If you are required to prepare
the electrolyte, remember that
considerable heat is generated
chemically when mixing electro-
lyte. Therefore, always pour
the potassium hydroxide into
the water slowly and allow it to
dissolve. If water is poured into
the potassium hydroxide, the
rapid heat generation will likely
throw the electrolyte upon
the operator. This will have the
same effect as being wet by a lye
solution. If any of this highly
corrosive electrolyte is spilled
on the hands, clothing or other
material, it should be flooded
immediately with cold water or
three percent boric acid solu-
tion. Consult a physician if the
eyes are involved. Always use
rubber gloves, aprons, and face
shields when handling potas-
sium hydroxide.

In maintaining the nicad bat-
tery, care must be taken not to
contaminate the venting system,
especially with jars or tubes pre-
viously used for the lead-acid
battery. The electrolyte for the
nicad is highly corrosive potas-
sium hydroxide, which is chemi-

cally opposite the corrosive sul-
furic acid used in the lead-acid
battery. These two electrolytes
could neutralize each other if
allowed to come in contact, even
in vapor form.

Summarizing the advantages
of the nicad battery:

There is no deterioration of
battery materials during storage,
regardless of the state of charge.

Nickel-cadmium batteries will
hold a charge much longer dur-
ing storage than will lead-acid
batteries.

It can be recharged in an hour
or less.

Voltage remains steady even
at high discharge rates.

It is not damaged by freezing,
vibration, or jolting.

No permanent damage done
by improper charging.

No corrosive fumes.

Cells are individually replace-
able.

No capacity test needed to
check cell condition.

It can be stored indefinitely in
a charged condition.

Much less improved varieties
of the nickel-cadmium battery
have been used for many years
in European buses, communica-
tions, and industry. Some of
these same batteries have re-
mained in service as long as 25
years. We are just beginning to
use nickel-cadmium batteries in
Army Aviation, and time alone
can tell just how much service
we will get from them. There is
every reason to believe that it
will be many times more than
what we are now getting from
the lead-acid type, especially if
we furnish the necessary care
and attention that the nickel-
cadmium battery needs and de-

serves. -t

TM 11-6140-203-12

TM 11-6140-203-35

Electricity in Aircraft

—F. G. Spreadbury,
Macmillan Com-
pany, 1958
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Operational training device at Eustis aids in field and organizational

Maintenance Training

RAINING of Army Avia-
tion military and civilian
personnel in field and organi-
zational maintenance for the
Army’s newest and largest trans-
port helicopter began recently
when the pioneer CH-47 Chinook
transition course started at the
Army Transportation School.
The school’s first production
model Chinook arrived in April
from the Boeing Vertol Plant at
Morton, Pa. Two monstrous op-
erational training devices, cost-
ing $517,000, are housed in the
new rotary wing building.
Sixteen students from Fort
Eustis, who will be part of the

corps of future maintenance in-
structors in the aircraft, started
the first course. Basically, the
course is designed to provide
maintenance officers, enlisted
men and Department of the
Army civilians who are already
qualified in helicopter mainte-
nance with a working knowl-
edge of the difference in mainte-
nance for the Chinook.

This marks the first time both
organizational and field mainte-
nance aircraft repair courses
will be conducted at the school.
Organizational maintenance was
previously conducted at USA-
AVNS, Fort Rucker, Ala.

The operational training de-
vices for conducting instruction
include a gargantuan composite
flight control and powertrain aid
and an electrical layout. Actual
aircraft components are used on
these skeletal training aids to
provide instructors with de-
tailed systems.

Two other aids, one a Chinook
fuel system and the other cover-
ing the hydraulic system, will
further contribute to thorough
and realistic instruction.

Students will receive a total
of 258 hours of instruction; 190
hours will be practical mechani-
cal work.

Checking out the giant trainer used to teach controls and powertrain systems
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U. S. and South Vietnamese combine their know-
how and manpower to build airstrip in communist
controlled region.

COMMUNIST AREA

SSgt Bob Reid, USAF

NDAUNTED courage, cool
bravery, and sheer deter-
mination are terms often over-
used in war, but for a group of
gritty Vietnamese combat engi-
neers working deep in commu-
nist Viet Cong territory these
descriptions seem less than ade-
quate.
The engineers, the 301st Com-
bat Engineer Battalion—oldest
in the Vietnamese Army—have
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pushed an armored column (and
with great difficulty, their engi-
neering equipment) deep into
the center of notorious Zone
“D” in the Phuoc Binh Tan Spe-
cial Military District, and are
busily engaged in building a
runway and repairing a bridge
despite constant Viet Cong har-
assment.

Traveling 31 kilometers over
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