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“Even the least sky-conscious cannot overlook the powerful sym-
phony of a lightning-filled thunderhead . . .” :

Sverre Petterssen

FLYING THE SUMMER HANDICAP

HE ARMY AVIATOR must

often accomplish his assign-
ment regardless of weather
phenomena which, under or-
dinary circumstances, might
constitute a valid reason for
delay. Weather phenomena
such as thunderstorms are con-
siderably less hazardous to
commercial airliners and jet
aircraft than the light aircraft
because most commercial air-
craft are equipped with air-
borne radar, and jets can fly at
altitudes in excess of 40,000,
which will avoid most storms.
But the pilot of light aircraft,
without high altitude ability
and radar facilities, must accept
and prepare for this fickleness
of weather as part of his flying
chore.

Of all rainmaking clouds, the
cumulo-nimbus or thunderhead
is the most exciting. There are

Jay Lewis Quinn

nearly 44,000 of them daily
around the world.

According to available weath-
er records, Tampa, Florida, is
the storm center of this coun-
try, with an average of 94
thunderstorms a year. Santa
Fe, New Mexico, is second with
a yearly average of 73. Other
cities are less frequently
visited. The West Coast states
average only one to four such
storms a year.

Although most storms are
generated in the daytime, many
sections of the United States,
including the Southwest, the
lower Michigan peninsula, and
an extensive area centered in
eastern Nebraska, are plagued
with night storms during the
summer months. Thunder-
storms are bothersome in the
Central States during the
months of July, August, and

A new cell formation may be enccountered shortly after takeoff

if thunderstorms are prevalent in the area.

This diagram shows

the probable flight path in such case.

DIRECTION OF TRAVEL CF STORM
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September. On the other hand,
in the winter the greatest storm
activity takes place in the lower
Mississippi valley.

DEVELOPMENT

An unstable atmospheric con-
dition is created when a mass
volume of superheated, moist
air rises from the earth’s sur-
face to an altitude of near
stability. To replace this air
mass, an equal amount of cooler
air moves downward and in-
ward in vertical and horizonal
patterns.

The large volume of continu-
ally rising, warm, moist air is
cooled to the saturation point.
These currents of rising air,
called updrafts, course away
from the earth in turbulent
spirals, sometimes at a speed of
25 to 50 mph. As the air is
cooled, the main body of the
storm boils upward, while decks
of strato-cumulus and alto-
cumulus clouds are flung out-
ward in all directions. A
thunderhead, signaling an
impending storm, is thus

developed.

Thunderstorms have a life
cycle of three parts, which are
dependent upon the direction
and force of the predominant
vertical flow: cumulus, mature,
and dissipating. A pilot’s ability
to recognize these stages can
help him to determine whether
he will have a safe, although
uncomfortable flight, or to ex-
pect a harrowing beating in his
attempt to continue his course.
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CUMULUS

Updraft is characteristic of
the cumulus or primary stage.
The velocity of the updraft may
be 100 to over 6,000 feet per
minute. The summit of the up-
ward current in a storm cell has
been as high as 25,000 feet from
ground level. The amount of
precipitation in this phase of
the storm increases in propor-
tion to the altitude attained by
the rapidly rising currents.

Small droplets of water are
formed below the freezing level,
growing in size as they are car-
ried further aloft in the up-
draft. It is not unusual to find
snow at the freezing level. This
snow and water gradually be-
come too heavy to be supported
by the rising currents and
either drop below or are pushed
outward through the rising air.
Rain is the usual indicator of
transition from the cumulus to
the mature stage of a thunder-
storm.

MATURE

In the mature stage the cell
undergoes some changes with
the descent of the rain. Where
updraft formerly existed, the
air now begins to move in the
opposite direction. This move-

ment, called downdraft, spreads
in vertical and horizontal pat-
terns. The rapidly descending
masses of downdraft and the
still active updrafts agitate
each other at rates of speed up
to 6,000 fpm. This high rate of
speed of clashing air currents
occurs near the center of the
storm cell. The consequence is
turbulence, the most serious
hazard of storm flying.

TURBULENCE

Turbulence is to be expected.
To the pilot who picks his way
through the storm cell, turbul-
ence is an experience of sicken-
ing bumps, drops, and bounces
spiced with flashes of lightning.
It represents a flying hazard
that can hardly be over-
emphasized.

Turbulence can be gusts and
drafts, both of which are
equally trying to the aviator.
Gusts, normally caused by small
vortices of swirling air cur-
rents, subject the plane to sharp
acceleration without changes in
altitude. Drafts, caused by the
rapid, violent upward and down-
ward motion of the air currents,
displace the craft in vertical
flight. The stage of develop-
ment of the storm cell deter-
mines the direction and
strength of the drafts. In the
early stages of the storm, the
motion is largely upward and in
the late stages, mostly down-
ward. It is at the height of the
mature stage that the drafts
are most violent and hazardous.

BUFFER ZONE

The moving air of the down-
draft doesn’t come to rest at the
earth’s surface, but changes
direction of motion as would
any jet stream hitting a flat
surface. The vertical motion of
downdraft is converted to a
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Strong downdrafts reach to
ground level

horizontal motion. Enough of
its force is retained, however, to
cause the violent surface gusts
so frequently experienced
shortly before and during the
rain.

Due to the “buffer” effect of
the terrain and its effect upon
downdraft, and the fact that
this area usually marks the
point of updraft acceleration,
pilots are universal in selecting
6,000 feet above terrain, or as
close as practicable, as the pre-
ferred altitude for storm pene-
tration.

DISSIPATION

When the downdraft area of
the storm increases, due to a
decrease in warm air being fed
into the thunderhead, the end
of the mature stage is reached.
Rain continues to fall. Thus
the third and final stage of the
storm begins in a period of in-
creasing downdraft and lessen-
ing turbulence. This is the stage
of dissipation.

In this stage, the downdraft
increases until eventually the
entire storm cell is one of down-
ward air currents. The rain

Mr. Quinn was a military member
of the staff of the U. S. ARMY
AVIATION DIGEST prior to his
release from active duty last fall.



gradually ceases and the storm
activity ends.

WEATHER PHENOMENA

The weather phenomena
accompanying a thunderhead
which are of prime importance
to the aviator occur largely in
the mature stage of the storm.
Many accidents have resulted
when a pilot unwittingly flew
into a mature thunderhead
which was masked by clouds
and darkness, then lost control
of his airplane and crashed.
This can happen in a treacher-
ous warm-front thunderstorm
which may be obscured by a
lower cloud deck separating the
front from the slowly retreat-
ing cold air below. In such a
frontal storm, a pilot can
wander into the cell from
smooth instrument flight in just
a few seconds.

On the other hand, the com-
mon cold-front thunderstorm is
generally easy to see from any
direction of flight. The thunder-
head associated with an ap-
proaching squall line is the most
violent of all and sometimes will
carry a tornado. In general, all
thunderstorms present the
same face, differing from each
other only in intensity and the
weather conditions they carry,
such as hail, turbulence, and
lightning.

LIGHTNING

Lightning begins to flash in
the latter part of the mature
stage as the droplets of water,
no longer updraft-borne, fall
into the strong vertical currents
below and are split apart, be-
coming electrically charged.
When sufficient charge has col-
lected, a spark of electricity, or
flash of lightning, jumps from
cloud to earth, from earth to
cloud, or from one cloud to an-
other. The length of the light-

FLYING THE SUMMER HANDICAP

ning stroke varies from a frac-
tion of a mile to several miles;
its diameter ranges from an
inch to one foot. The thunder
that follows lightning is pro-
duced by the sudden heating
and rapid expansion of sur-
rounding air.

Although lightning damages
or destroys a yearly average of
$18,000,000 in earthbound prop-
erty, aircraft damage is usually
minor. There are recorded in-
cidents of lightning shattering
windscreens, exploding parts
such as tail cones, and affecting
radio apparatus. Too, the air-
craft can be magnetized to the
extent that errors result in com-
pass readings. Lightning blind-
ness, a common and somewhat
serious complaint, often affects
the pilot’s vision from 30 to 50
seconds. In that brief time, in-
strument reading may be im-
possible.

However, lightning is more a
psychological and neurological
evil to the pilot than a physical
danger. Captain “Pappy”
Hayes, a Civil Air Transport
pilot, flies the squall line be-
tween Nagoya and Tokyo,
Japan. ‘“We really hit those
‘anvil-heads,”” says Pappy.
“Lightning pops all over the
sky, but it’s overrated. I've
been hit so bad we could smell
it. Most of us have been hit
several times but no CAT pilot
has ever suffered appreciable
damage to an aircraft. Never-
theless, we avoid any buildups
we can and particularly alti-
tudes around the freezing level.
That doesn’t mean that light-
ning is a ray of light on the
pilot’s horizon—but, if you're a
worrier, spend it on turbulence
where it is needed.”

ICE

The prospect of icing up is
another story. Ice is found at
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or above the freezing level in
the areas of heaviest turbu-
lence during the mature phase
of the storm. The altitudes
within a few thousand feet of
the freezing level, either above
or below, are especially danger-
ous.

SNOW

Snow can be found at all
levels above the freezing level.
It is particularly important to
the aviator and presents a
unique problem. The penetra-
tion shock of a wing can cause
snow accumulation on the lead-
ing edge of a wing to form rime
ice.

PRESSURE

Pressure will fall abruptly as
a storm approaches, then rise
as quickly with the rain to re-
turn to normal at the storm’s
end. This pressure fluctuation
often causes significant altitude
errors in the altimeter. A test
conducted shortly after World
War II revealed an error of 140
feet. The storm-flying pilot
should keep constantly aware
that any given altimeter read-
ing during or prior to a storm
is unreliable.

HAIL
Most thunderstorms produce
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rain, thunder and lightning;
they produce hail as well, and
one in 400 is so violent as to
generate hailstones of remark-
able size. Hail forms when ex-
ceptionally strong vertical cur-
rents rush upwards through the
cumulo-nimbus cloud carrying
large raindrops into the freez-
ing zone. The rain is frozen into
ice particles and descends again
into warmer regions. There it
takes on another coating of
water and once more is tossed
aloft. This process may be re-
peated many times. The greater
the speed and force of the cur-
rents, the longer the hailstone
will stay in the storm cell and
the larger it will grow. Eventu-
ally, the newly formed hailstone
becomes too heavy to be held
aloft by the currents and drops
to earth.

Estimates indicate that cur-
rents must be close to 70 mph to
sustain a hailstone 2 inches in
diameter. The largest stone
ever measured in the United
States fell at Potter, Nebraska,
on July 6, 1928. It was almost
514 inches in diameter. The
heaviest single hailstone found
in the United States fell in
Michigan during the summer of
1956. It weighed over 5 pounds!

Hail is a question mark in
storm penetration. It can be
found inside the storm cell or
it may be encountered several
miles from the thunderhead.
Since hail is capable of inflicting
serious damage to aircraft, the
pilot must be alert for it as no
perfect forecasting method has
been evolved.

PENETRATION

When ‘the pilot receives a
storm forecast, he should deter-
mine his relative position to

the area and decide upon alter-
nate route or altitude to at-
tempnt a bypass. If neither
choice is possible, an attempt
might be made to fly parallel to
the area then, with a ‘least
time-distance” factor in view,
to cross the front at its most
advantageous point.

He should, of course, judge
his own fitness acainst the pos-
sible severity of the forecast
storm, particularly if he is in-
experienced in storm -flying.
Certainly fatigue will deprive
him of maximum performance
in attempting a penetration. He
should not allow a case of over-
confidence to dim the reality of
his ability.

When the pilot has deter-
mined the stage of storm
development, he should ease
back on power and enter the
area in the dissipation stage,
thereby avoiding the maximum
turbulence and weather ele-
ments.

In actually “flying the
storm,” he should determine the
freezing level and avoid it. By
so doing he will avoid not only
maximum turbulence but also
the equally serious threat of
icing. He should also sacrifice
his ETA to a reduced speed in
the storm area. (For the correct
penetration speed, consult the
Flight Operating Instructions
in the appropriate AF technical
order or Army technical manual
for the craft being flown.) Re-
duced speed should be main-
tained in turbulence.

The preferred level for a low
penetration of the storm cell is
in the vicinity of 6,000 feet.

A set course is advisable, as
meandering both increases the
duration of “storm-flying” and
adds stress to the aircraft.
However, if hail is encountered

-

or turbulence is excessive, it
may be prudent to make a 120°
change of course for a few
minutes, then a return to the
original heading.

Do NOT use the autopilot. It
is a constant altitude device
that will place the craft in a
dive to compensate for updraft,
and will climb in a downdraft.
In a dive, excessive airspeed is
a danger; and in climbing to
compensate for a downdraft,
the airspeed may approach a
stall. Try to maintain a level
attitude.

As a general rule, avoid all
dark areas of the cell and at
night avoid those areas of
heavy lightning, particularly
the areas of -cloud-to-ground
lightning.

The altimeter should be
closely watched and known
power setting maintained to
lessen the stresses upon the air-
craft. The known power set-
tings for different altitudes are
recommended since the airspeed
indicator is unreliable in verti-
cal drafts and heavy rain. Con-
sult the dash-1 handbook for
your particular aircraft.

A bail-out is accepted proce-
dure only as a last report. A
free-falling pilot, without ma-
neuverability and protection,
descends in the face of many
dangers, including a collapsed
parachute, a chute carried up-
wards in the storm, hail, or
lightning.

Flying men will encounter
storms. For many pilots, it is a
matter of course—a natural
phenomenon associated with
the atmosphere — their means
of free passage. Their ability to
understand and to cope with the
elements in a storm is measured
by their manner and safe de-
gree of penetration.



VTOL

or Just

STOL?

Ken S. Coward

' PRIMARY CONCERN to both Army and

contractor planning for Army aircraft is the
importance of the true vertical takeoff and land-
ing capability as opposed to the “short” takeoff
and landing. Some confusion in this assessment
is justified; some is not. Further technical
development is required to answer some ques-
tions; others can and should be answered now.

HOW IMPORTANT IS VTOL?

Just how important is it to have true VTOL
capability ? This fundamental and urgent ques-
tion is being asked constantly. Pressure is
brought to bear by people outside the VTOL
field to the effect that this true VTOL capability
is really not too important—that there is always
a field nearby large enough to land a conven-
tional or STOL fixed wing airplane.

One may present cost charts, speed data,
complex analysis, etc., to show that VTOL is
vital, but the primary indication of the import-
ance of VTOL is the fact that about four-fifths
of the Army’s aircraft inventory, in terms of
dollars, consists of VTOL aircraft—the heli-
copters. This is in spite of the fact that the
cost involved is much higher per ton-mile (in
dollars, fuel, manpower, etc.) for the helicopter
than for the fixed wing aircraft.

We have confidence in the ability of the Army
to place its funds where they are most needed.

The emphasis on helicopters as opposed to fixed
wing aircraft is an indication of the Army'’s
need for VTOL (not necessarily helicopters)
as opposed to operation requiring a certain
length of level, smooth, hard ground with good
approaches. This terrific emphasis which has
already been placed on the true vertical takeoff
and landing capability is the best possible indi-
cation of the Army’s need to operate “straight
up-”
HOW SHORT IS “SHORT”?

When we speak of a short takeoff and landing,
just how short do we mean and, most important,
what penalties are involved? There have been
many interpretations of the word “short.” At
one time it meant 500 feet over a 50-foot
obstacle. This definition held until the hard, cold
fact appeared that this is really asking too much
of the existing development. The latest obser-
vation aircraft, for example, requires consider-
ably greater distance, particularly in landing,
than this 500-foot shining star. And 500 feet of
what—of ditches, rocks, stumps, gullies, mud,
brush ? Or 500 feet of level, smooth, hard ground
clear of trees and hills at either end?

We speak of “unprepared fields”; yet, those
of us who have made forced landings in truly

Mr. Coward is with the Department of Military
Relations, Convair (San Diego) Division of General
Dynamics Corporation.
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unprepared fields, in areas representative of a
battle area, realize that the chances of doing
so in anything but a light plane are almost sure
to result in airplane damage, to say nothing of
gray hair. Let us examine just what is involved
in this STOL operation. It can be shown that
in a highly powered STOL airplane the landing
distance, rather than the takeoff distance, is
critical.

LANDING SPEED

The speed at which the airplane touches down
is all-important ; this dictates the distance re-
quired to stop, and this speed limits the rough-
ness of the ground which can be tolerated in
the landing roll. It has been shown that wing
loading tends to increase with aircraft size in a
fairly well established manner—the larger the
aircraft size, the higher the wing loading. As
the wing loading increases, so does the landing
touchdown speed.

As we install large flaps, BLC, or use some
other device such as flaps and power with
sufficient drag to facilitate a reasonable glide
angle with power (called “Powered STOL” in
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this paper), the speed further decreases (figure
1). The data shown is for a family of airplanes
wherein low wing loading is stressed in the
original design.

Suppose we are considering a light transport
having a gross weight of 30,000 lbs. If we do
nothing but use Fowler flaps, the touchdown
speed is about 75 mph. If we use BLC, the
speed decreases to about 55 mph for the best
BLC we know how to build for any reasonable
weight penalty. If we now install a lot of power
(practically enough power, incidentally, to land

vertically) and unique flaps, we may decrease
this speed to about 40 mph. Let us say that we
do not wish to consider the last step, because if
we go to this extreme we might as well go all the
way to true VTOL because the power, control
features, etc., would be required just as much
as for VTOL.

Now, suppose we use BLC and settle for the
55 mph landing speed. The big question arises—
just how many ‘“unprepared” fields are there
where you can roll at 55 mph? When driving
an automobile down the road at 55 mph, just
how many fields alongside the road would permit
driving your car at 55 mph? Very few, if any.
That is why the hard-top highway came into
being, and that is why the smooth surface run-
ways at our airports were built. The fact
remains that, latest tire developments notwith-
standing, operation at any kind of reasonable
STOL speed will require smooth and hard sur-
faces—a far cry from the “unprepared” field.

LANDING DISTANCE

The landing ground roll versus airplane gross
weight is shown in figure 2. It should be empha-
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sized that this is ground roll only, and not dis-
tance over the 50-foot obstacle. Again, for the
30,000-lb BLC airplane considered above, the
landing ground roll is about 350 feet. Just how
many smooth and hard fields 50 feet longer than
a football field are there in a combat situation
—fields having clear approaches into the pre-
vailing wind and over friendly ground? How
often can our pilots touch down on the very
end of this strip with zero error? To honestly
answer these questions is to admit that opera-
tion of any STOL aircraft falls far short of the



requirement for operating into and out of truly
restricted areas.

When the “short” takeoff and landing problem
is studied in detail, it becomes increasingly
clear that there really isn’t such a thing as a
truly short field capability unless we install the
power and the control which is needed for true
vertical operation.

The remark is heard, “If we back off a little
bit from the true VTOL capability and allow a
little run, there is a tremendous advantage.”
There is no such thing as backing off “a little
bit” ; one jumps from the true VTOL capability
to the 500 feet over the 50-foot obstacle, with
associated high speed rolling along the ground,
without any intermediate stage. Because of
the high descent velocities and short pilot re-
action time required in this STOL operation,
the landing is more of a controlled crash than
a conventional landing.

COST OF VTOL

One hears repeatedly about the “tremendous
cost of VTOL.” Just what are those costs?
Unpublished studies indicate that the increase
in direct operating cost of a true VTOL fixed
wing type over a STOL type having a 500 feet
over the 50-foot obstacle capability is about 20
percent. The increase in cost over the purely
conventional airplane is about 50 percent. These
are far more moderate cost increases than the
“tremendous cost of VTOL” which its pro-
ponents indicate. The direct operating cost
includes first cost and the associated cost of the
extra power, propeller interconnection, etc. It
is interesting to note that the predominate cost
is the cost of the fuel.

WHY FIXED WING VTOL?

The question, “Why do we want fixed wing
VTOL aircraft when the helicopter will do the
job?” is often asked. The answer lies in an
examination of the time, fuel, and cost involved
in transporting people and things. The dollars
per ton-mile, the ton-mile per pound of fuel, and
the dollars per ton-mile per hour data all indi-
cate a considerable improvement in using the
fixed wing VTOL aircraft.

True, the determination of detail figures can-
not be made until the technological capability
of these new aircraft can be determined by fur-
ther development and operational tests; but
enough is known at present to indicate that
considerable improvement over the helicopter
for all but the very short stage lengths is

VTOL OR JUST STOL

certain.

In the new Army film “Flying Soldiers,” the
fixed wing aircraft (Otters) are shown bring-
ing troops to an assembly area, where the air-
plane must land and discharge the troops. The
troops then board helicopters and are landed
at the forward area. This requires a landing
area at the assembly point which has enough
space for not only landing the fixed wing air-
craft, but also for permitting the aircraft to
taxi out of the way to a parking area. This
assembly space also must be large enough to
accommodate the waiting helicopters and per-
mit them to take off. Under ideal conditions,
when the helicopters are aware of the exact
time of arrival of the airplanes, such an opera-
tion is only moderately time-consuming. In a
battle situation, however, this operation can
become very confused and time-consuming.

Now, if these fixed wing aircraft, which were
needed because of the limited range of the
helicopter, could make a vertical landing directly
at the battle area, the intermediate helicopter
step would be eliminated. This would save time
in this tactical situation — time which might
spell the difference between failure and success
in a critical situation. The helicopters would be
released for use in areas better suited to their
characteristics. This would result in a reduced
requirement for helicopters and a subsequent
reduction in the dollar inventory. The effective-
ness would be increased at this lower cost be-
cause the ton-mile per hour, ton-mile per pound
of fuel, and cost per ton-mile would all be
benefited.

MISSION FULFILLMENT

It is believed that the Army really doesn’t
care what form their VTOL aircraft takes, that
mission fulfillment commensurate with opera-
tional feasibility is all important. If the answer
lies in a fixed wing VTOL type which is capable
of operating advantageously and economically
over both the conventional fixed wing aircraft
and the helicopter, then this is what the Army
will buy. It is to these ends that many in indus-
try are working and expect to be ultimately
successful.

When the true VTOL capability of fixed-wing
aircraft becomes an operational reality, there
will no longer arise the question, “VTOL or just
STOL?” The Army aircraft inventory will re-
flect the answer as it does today. VTOL aircraft
will exist in strength, and these VTOL aircraft
will have capabilities only dreamed of today.
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IN THIS DAY of rapid techno-

logical changes, equipment
obsolescence, and doctrinal
changes which result in a shift
of traditional roles and mis-
sions, an attempt to look ahead
and predict what the status of
a particular function will be for
the next ten years can prove a
precarious undertaking. For
such predictions to have valid-
ity, it is necessary to establish

alzeab

Colonel Robert H. Schulz, Inf

several basic assumptions so
that a common point of depar-
ture is at least recognized.

1. The Army must be pre-
pared to fight in a general
nuclear war, in a limited war
where nuclear weapons might
not be used, or in a situation
where nuclear weapons might
be limited in size and employ-
ment.

2. Roles and missions of the
services will continue to change.
Responsibilities will be rede-
fined, but the basic functions of
the services will remain estab-
lished along the traditional lines
of ground combat, sea power,
and air power.

3. Army organic aviation
will continue to expand. Its
present functions will not be
absorbed by the Air Force, nor
will the Army establish a separ-
ate “Army Air Corps.”

Behind the cloud of techno-
logical developments, the basic
problems of ground combat
mobility, communications, fire-

power, and logistical support re-
main much the same as they
have for past generations. If
ground combat is to remain a
part of warfare in the future,
there is little to indicate that
these problems will be altered
materially in spite of the fact
that the manner in which they
will be executed will undergo
radical changes.

GROUND SOLDIER NEEDED

Sir John Slessor, a prominent
airman, recognizes the continu-
ing need for the ground soldier.
In Strategy for the West he
said, ‘“the greatest need in
Korea was, and will be again in
other small wars, for tough,
self-reliant infantrymen, who
can endure climatic hardships
. . . dig like badgers and shoot
like King’s prizewinners and eat

Colonel Schulz is the Director of
Instruction, USAAVNS, Fort
Rucker, Ala. He is qualified in both
rotary and fized wing aircraft.



like their enemies when they
have to.”

In coping with these require-
ments organic aviation can con-
tribute a great deal. For some,
aviation in itself can solve
many of the problems, while in
others it will have only a
secondary role. For example, in
providing battlefield mobility
there are unlimited possibil-
ities. Organic aviation can pro-
vide a degree of mobility that
the Army in the past never
dreamed possible. On the other
hand, electronics will continue
to be the main vehicle in the
field of communications, with
aviation helping to make the
electronic devices more effective
by providing aerial platforms
for communication relays,
radar, and telecasting the battle
area.

MOBILITY REQUIRED

Maj General H. H. Howze,
former Director of Army Avia-
tion, has put it this way: “If
the Army is ever to overcome
these obstacles and obtain the
mobility differential that the
dispersed formations of the
future will require, it fre-
quently will have to take to the
air. In taking to the air, how-
ever, it must do so in extension
of ground combat. Army Avia-
tion must never lose sight of
the basic principles of ground
combat, that fire and movement
in contact with the enemy have
always been essential to the de-
feat of ground forces . .. In
other words, the Army should
go no higher and faster than is
necessary to remove the blocks
imposed by terrain; and this
may be no more than a few
feet above it.”

The type of organization for
the ground field forces must not
remain static. It would be folly
to assume that the present Pen-

tomic organization is the final
or the best answer to proper
organization. Changes, modifi-
cations, and complete altera-
tions must come as field experi-
ences and tests demonstrate the
need for such changes. At the
same time, Army Aviation must
never lose sight of its principal
role: that it exists only because
it can serve the ground unit
commander better than some
other type of aviation support.

Aviation support under the
present Pentomic concept has
already brought a cry from the
artillerymen that the historic
mission of division aviation to
adjust the fire of organic ar-
tillery units from an elevated
and maneuverable platform is
reduced in effectiveness under
TO&E in the Division Aviation
Company.

ORGANIC EQUIPMENT

Except for aircraft assigned
to the primary missions of
cargo lift, unit lift, and casualty
evacuation, the bulk of the
5,400 active aircraft in the
Army inventory will remain as-
signed to the units which have
need of them. When Army air-
craft are no longer responsive

to the immediate needs of the
using combat commander, then
the system will have evolved
into something other than or-
ganic Army Aviation — more
likely, an “Army Air Corps.”

FUTURE AIRCRAFT

What types of equipment will
Army Aviation demand in the
future? In the immediate years
ahead, all types of present con-
ventional aircraft will be re-
placed by improved models.
Army Aviation’s real future lies
in the development of com-
pletely new types of aircraft—
often called unconventional only
because they are not flying
today.

In approaching the problem
of procurement of new aircraft,
the Army is guided by four
principles: The first is to obtain
satisfactory maintenance re-
quirements in the forward com-
bat areas by the procurement
of simplified aircraft. Second,
aircraft must have short take-
off and landing capabilities.
Third, aircraft must have the
ability to take off and land on
rough, unprepared fields.
Fourth, all aircraft must pos-
sess a high degree of all-



weather capability. Such air-
craft will need better instru-
mentation, lighter and simpler
navigational and air traffic con-
trol systems.

Among the excellent aircraft
that will be added to the Army’s
inventory in the next few
months is the Mohawk. This
STOL observation plane sym-
bolizes the high performance
and versatility being built into
the Army’s new aircraft. It is
powered by two 1,000 hp Ly-
coming turboprop engines; its
maximum speed is 275 knots at
5,000 feet. Takeoff over a 50-
foot obstacle may be accom-
plished from a 600-foot strip at
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Aviation needs as typified by this Lockheed concept of STOL aircraft

a gross weight of 10,400 pounds.
External loads of 3,000 pounds
can be carried.

Another aircraft to be added
to the Army’s inventory shortly
is the Caribou, a workhorse air-
plane capable of many and
varied missions. Its rugged
characteristics and dependable
P&W R2000 engines make the
hauling of payloads up to 314
tons in and out of restricted
areas a comparatively simple
chore. It has already been
christened the “314-ton air-
borne truck” by the U. S. Army.
The Caribou will have a passen-
ger capacity of 28 combat
troops, and will cruise at 183

mph with an ultimate range of
1,350 miles.

In the rotary wing field, the
new Iroquois shows great pro-
mise with its 825 hp gas tur-
bine engine. It has a cargo
capacity of 142 cubic feet plus
four additional passengers. The
Iroquois will carry an 800-1b
payload of personnel, equip-
ment, or supplies a distance of
200 NM at 100 knots speed.

During the next ten years
there will be a marked change
in Army aircraft. In the first
place, the number of helicop-
ters in the Army inventory will
decrease. Even when a simpli-
fied helicopter is developed, it




will still have inherent weak-
nesses such as low-lift capabili-
ties and low speeds.

R/W SIMPLICITY NEEDED

When fixed wing aircraft
development breaches the gap
to true vertical takeoff and
landing capabilities, helicopters
will become less important.
However, there will be a con-
tinuing but limited need for
helicopters. The goal in heli-
copter design is for simplicity
and ease of maintenance. It is
within industrial design capa-
city to product a small, rugged,
cheaper, low maintenance, heli-
copter in the near future.

In the unconventional design
area, the field appears to be
limited only by the availability
of funds and the ingenuity of
American research and indus-
try. New powerplants, such as
the gas turbine engine which is
just now entering the light air-
craft and rotary wing fields,
opens a whole new area of
better performance with lower
maintenance costs. A “flying
crane” with a 12-ton lift capa-
bility should be ready for test-
ing within the next few years.
This device promises tremen-
dous utilization in the logistic
and missile field in forward
areas.

Along this line, a feasibility
study has been made evaluating
a variety of systems using 2-6
helicopters to lift a single load
which exceeds the weight cap-
ability of one helicopter. The
H-21 and H-34 helicopters were
used for this study.

AERIAL JEEP

An aerial jeep, using the
ducted fan or deflected slip
stream principle, has been test
flown. Flying platforms are
already a reality and only await
perfection to be ready for field

use. All of these new devices
offer many opportunities for
field use by the ground com-
mander.

As ultra modern as the
Army’s new aircraft may ap-
pear, they must always remain
tied to the needs of the ground
commander. They must be re-
sponsive to his control, be sim-
ple to operate and maintain in
the forward combat zone, and
above all be a real tool to help
the commander successfully
accomplish his mission.

INTERSERVICE RELATIONSHIPS

As has already been observed,
the roles, missions, and func-
tions of the services are under-
going continuous changes. The
scope of this article does not
include missiles, close support,
nor strategic airlift problems.
But these three areas have such
an impact upon the future of
Army Aviation that a few ob-
servations, as they directly
relate to interservice relation-
ships, must be made. Today, the
Army is authorized to use a
missile with a range in excess
of 200 miles; yesterday the
range was restricted to 200

LOOKING AHEAD

miles. No one knows what the
range might be for tomorrow’s
battlefield. But any forward ex-
tension draws Army Aviation
along with it.

Missiles also reduce the need
for tactical air support by the
Air Force. This was considered
by the President in the 1958
budget when he proposed: “. ..
the gradual elimination of stra-
tegic fighter wings, which are
no longer considered necessary
and a reduction in the number
of Air Force tactical wings.”
A continued increase in the re-
liance on missiles with a cor-
responding reduction in the
need for tactical air support
calls for either a reassignment
of service functions or new
interservice agreements and
understanding.

A brief look at the strategic
airlift problem shows that this
has always been a matter of
funds and not a question of who
should do it. The Army ground
commander should be no more
interested in controlling long-
range heavy aircraft than he
should want to control naval
lift vessels. The Army’s posi-
tion should be that of assuring

Aerial jeep increases versatility and mobility
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that enough airlift is available
to provide the mobility that the
Army needs.

A real problem that faces
Army Aviation, and directly in-
volves the Air Force, is control
of the air space over the battle
zone. When one considers all
the artillery, rockets, missiles,
plus some 3,000 Army aircraft
in the field army’s area, it is a
tremendous problem. Add the
Air Force’s interest in air space
control, and the problem be-
comes knotty. This problem can
only be solved at the inter-
service level, but the basic per-
plexity has not yet been faced.

ARMY NEEDS . ..

The Army is the first to admit
that it does not need nor want
a separate air branch or arm.
But the Army believes that it
has shown over a period of 16
years that it does need aircraft
tailored to meet the needs of
the Army and organized to pro-
vide efficient, responsive sup-
port. Duplication is an easy
charge to level at any service,
but to be realistic one must look
at the functions performed,
rather than at the fact that two
items of hardware in different
services might be identical.
Limitations that are imposed on
Army Aviation in the future
must be practical and guided by
the needs and usage of the

ground fighting units.

The Air Force doctrine that
air power is indivisible has
recently recognized that such
air power need not all reside in
one service. The objective of
the U. S. Armed Forces is to
defend our country, and, should
war be forced upon us, to win
that war by the proper utiliza-
tion of the tools available. Air
power is one of those tools; the
use of the air and the vehicles
that move through the air must
be available for use by the serv-
ices in the manner needed to
successfully accomplish their
stated missions.

Again, Sir John Slessor
stated that, “the air is indivis-
ible and the only principle that
makes sense is that the man
who fights in the air should be
an airman, the man who fights
at sea a sailor, and the man who
fights on land a soldier. And, I
repeat, the only exception to
that rule should be when its
application is organizationally
impractical or operationally in-
efficient.”

In the course of the develop-
ment of modern fighting ma-
chines, the facts have indicated
that certain missions can be
more efficiently performed by
aviation which is coordinated
with the ground unit and is
readily accessible to the ground
commander.

uz

In The Air University Quar-
terly Review, Winter, 1957-58
issue, Brig Gen S. F. Giffin lays

a firm foundation for realistic
interservice relationships with
respect to the use of the air by
stating: “Perhaps it is heresy
to concede that U. S. air power
resides elsewhere than in the
Air Force. It may be even more
heretical to concede that any
wisdom lies in such a division
of air power, which in some
mystic sense is often regarded
as organizationally indivisible.
Nevertheless, as we must main-
tain surface forces, and as sur-
face forces must, for the accom-
plishment of their own mis-
sions, possess indigenous re-
sources capable of contributing
to air power, it is proper that
they be given those resources.
The actual problem rests in
determining how much they
should be given—but the prob-
lem in preparing for war has
always been one of determining
priorities and allocating defi-
cits.”

Army Aviation asks only for
the opportunity, unhampered
by artificial restrictions, to be
able to continue to develop so
as to better assist the ground
commander to win the ground
battle. On that it stakes its
continued success for the
future.

Aileniion: Auiation @ﬂicm Everywhere

All Army Aviation staff officers are requested
to get out the word to aviation units asking if
they have met any of their Army Aviation mis-
sions in a special or different way. If so, write
it up. Don’t worry about finished style, since the
staff of the DIGEST is willing to supply required
editing. Send it with suitable photographs and
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illustrations.

Now that the magazine has ex-
panded, we need your articles from the field
to help accomplish our mission of presenting
material of an operational or functional nature
which will prove valuable to other units faced
with the same problems.



French Turbine
Powered Helicopters

FRANCE IS THE only coun-

try in the world presently
mass producing turbine-pow-
ered helicopters, the famous
“Djinn” and ‘“Alouette” from
the Sud-Aviation firm. And for
the first time these helicopters
have been used in combat oper-
ations, in Algeria by the French
Army and Air Force.

A BRIEF HISTORY

Prior to 1934 Sud-Aviation,
then known as Liore’ et Olivier
Company, had already devoted
part of its resources to research
in the field of rotary wing air-
craft. The preliminary develop-
mental work on the new jet

Major Hilaire Bethouart is the
French liaison officer at the United
States Army Awviation School, Fort
Rucker, Alabama.

The Alouette seats five, including the pilot

helicopter was begun during
World War II. In November
1946 the first jet helicopter,
“Ariel I,” was shown at the
Paris Air Show.

Meanwhile, through merger
of two major societies of air-
craft construction, Sud-Avia-
tion became the sixth largest
aeronautical firm in the world,
and the first in Europe.

Years of experimental work,
carried out systematically with
a whole range of rotorcraft,
went into development of the
double-seater Djinn, S01221,
which made its maiden flight
in January 1953 and went into
mass production in 1954. In
March 1957, it climbed to a
world altitude record of 27,860
feet.

The five-seater Alouette II,
SE3130, made its maiden flight

Major Hilaire Bethouart

in March 1955. On June 13,
1958, in France, an Alouette
won 6 international helicopter
records, two of which are:

(1) The world altitude rec-
ord for helicopters of all cate-
gories and for category B heli-
copters: 36,350 feet in 35 min-
utes.

(2) The world altitude rec-
ord for category C helicopters
weighing between 2,200 and
3,860 pounds: 31,450 feet with
two persons on board.

This was the first time in
aeronautical history that a heli-
copter has flown in the strato-
sphere.

THE ALOUETTE II

Alouette II was the first tur-
bine-driven rotary wing air-
craft in the world. A light 5-
seat helicopter with a maxi-
mum gross weight of 3,300 lbs.,
it is a single rotor machine with
an antitorque rotor. It is pow-
ered by a single-shaft TURBO-
MECA - ARTOUSTE II turbine
which drives the main rotor
and the antitorque rotor me-
chanically.

This gas turbine has the fol-
lowing ratings: maximum per-
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missible power, 360 hp; maxi-
mum continuous power, 320 hp.

A normal turbine speed of
34,000 rpm is maintained con-
stant by means of a speed gov-
erner.

The Alouette II possesses the
following military characteris-
tics:

Empty
weight
Useful
load
Maximum
gross
weight
Maximum
speed with
full load
Cruising
speed with
full load
Range
Endurance
Maximum
takeoff alti-
tude with a
gross wt of
Standard
atmosphere
Tropical
atmosphere 2,950 ft

The military applications can
be as follows: commando trans-
port or parachuting; flying
command post ; reconnaissance,
observation, liaison missions;
artillery control; mobile repair
unit for mechanized forces; es-
cort for ships; antisubmarine
surveillance; attack of armor
with guided missiles “SS-10”
and “SS-11"; police action in
rebel country; propaganda
(leaflets, loudspeaker) ; supply ;
detection of atomic radiations.

In 1957 the “Alouette” made
a demonstration tour in the
USA with very complete test
flights, confirming two out-
standing characteristics: its
high useful load, and the easy
control of its turbine.

The U. S. Air Force Test

1,874 1lbs

1,426 Ibs

3,300 Ibs

95 kt

92 kt
348 miles
3 hr 15 min

3,300 lbs

8.200 ft
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Center at Edwards, Calif., re-
ported: “The turbo-propulsive
installation of this machine is
the most perfect which this
test center has yet tried out.”
Moreover, at a temperature of
+44.6° F. at the summit (ap-
proximately +497° F. at sea
level), the “Alouette” was the
first helicopter to land on
Mount Evans (14,270 feet) with
two people on board. The time
required for maintenance of
the machines (periodic over-
hauls included) was 50 minutes
per flight hour.

In January 1958 the Civil
Aeronautics Administration
granted the first airworthiness
certificate for a foreign rotary
wing aircraft to the Alouette.
Republic Aviation Corporation
has received the license for pro-
ducing the Alouette in the
USA. Recently it delivered its
first aircraft to the Aetna Heli-
copter Corp., Etna, Calif., who
will inaugurate the first jet
helicopter commercial service
in the United States.

The Alouette made the world’s first helicopter flight

Djinn and Alouette are used
very intensely in Algeria oper-
ations, first mainly in a liaison,
reconnaissance, and evacuation
role, the second for flying com-
mand post and commando ac-
tions. Their ability to fly easily
in very hot weather and in high
mountainous regions, the rapid-
ity of takeoffs and ease of hand-
ling make them an invaluable
means of transportation in com-
bat. Maintenance requires only
about one hour per one hour of
flight, and their useful load is
always higher than that of con-
ventional helicopters of the
same engine power.

Long distance transport of
both helicopters is common
practice in the air freighter
NORD-2501 (counterpart of the
US C-119).

Further developments and
new types of turbine-powered
helicopters are now under
study.

The Djinn III prototype has
recently been completed. It is
an improved version of the air-

into the stratosphere



craft which is now being pro-
duced on the assembly lines of
“Sud Aviation.” Keeping the
same qualities of simpleness
and sturdiness of the Djinn II,
it will be roomier, faster, and
will elimb higher.

The “Gouverneur” is a hand-
some and comfortable military
and civil liaison helicopter, de-
veloped from the Alouette II,
with a cruising speed of 110
knots. The next development
will be the Alouette III, which
is now under construction.
When completed it will be able
to carry seven people comfort-
ably, with a speed and economy
never before attained.

The latest production of the
helicopter division of Sud Avia-
tion is the S. E. 3200, a heavy
tri-turbine cargo which will be
able to carry 4,000 pounds pay-
load for a range of 200 nautical
miles, or 5,000 pounds for 100
NM. The S. E. 3200 is current-
ly undergoing flight tests.

This brief study has amply
stressed the originality and
high efficiency of the French
Djinn and Alouette. These

qualities are most important in
increasing the civilian and mili-
tary capacities of France and
the many nations of the Free
World. It is interesting, as a
conclusion, to show here an ex-
ample of true and efficient
“community of brains”: Repub-
lic Aviation Corporation of the
United States is licensed to
manufacture the Djinn and
Alouette. Sud-Aviation of
France has acquired the license
for constructing and repairing
the S-55 (H-19) and S-58
(H-34) helicopters. This is a
new link between the USA and
France, firm friends and allies
since the Revolutionary War.
It is also a warrant and an as-
set for the strong future of this
cornerstone of French and
American policy, the North At-
lantic Treaty Organization.

THE DJINN

The Djinn, a simple and stur-
dy design, was developed to
make widely available a heli-
copter at a reasonable price, by
applying new principles, par-
ticularly that of jet propulsion.
The system adopted consists of

Armed with the SS-10, the Alouette can knock out a tank

FRENCH HELICOPTERS

a free-oscillating, two-blade ro-
tor driven by the blade-tip ejec-
tion of compressed air supplied
by a “PA - Louste” generator.

The rotor of the Djinn oper-
ates on the principle of a rotary
lawn sprinkler. The driving
force, instead of water, is com-
pressed air, and the powerplant
is a gas turbine mounted in the
fuselage. The compressed air
is taken up at the outlet of the
turbine compressor, which is
extremely large. The air is then
conducted through a pipeline to
the hub, where it is distributed
to the blades by a revolving air-
tight seal. This “free hub prin-
ciple” eliminates the need for an
antitorque propeller.

With conventional helicop-
ters, however, the antitorque
propeller is used also as a rud-
der. Directional control in the
Djinn is effected by means of a
rudder located within the tur-
bine exhaust blast, which re-
mains effective even when the
relative wind is low or even nil,
and provides excellent maneu-
verability at all times.

The weight and performance
of the military model of the
Djinn are:

Weight
empty
Maximum
takeoff
weight
Useful
load
Maximum
speed with
full load
Cruising
speed with
full load
Average
fuel con-
sumption
Maximum
range,
standard
tank 112 st. miles
(Continued on page 36)

794 1bs

1,764 1bs

970 lbs

70 kt

54 kt

25 U.S.
gal/hour
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USSR Small A

MALL AIRCRAFT play a

large part in the day-to-day
aeronautical life of the USSR,
even if their performances are
not the kind to make headlines.
That most versatile of Russian
designers, Alexander Yakovlev,
has produced a number of these
aircraft in addition to his
achievements with single- and
twin-jet fighters and helicop-
ters.

Yakovlev established his rep-
utation—outside his own coun-
try, that is—during the Second
World War, when he gave Rus-
sia the Yak-1, -3, -7, and -9
single-engined fighters. Each
of these was a progressive de-
velopment of the one before,
and the wings and tail assembly
remained, in shape at least,
basically the same throughout.
The shape of these units con-
tinues in the radial-engined
Yak-11 (“MOOSE”), an un-
commonly clean-looking trainer.
It has been said that the Moose
is probably the most widely
used two-seat basic training
aircraft in the world, next to
the North American Texas or
Harvard. The Moose is much

the same size as the Harvard,
not quite so wide a wing span
(31 ft), and with a more power-
ful (700 hp) engine. In its
time it has established several
records officially ratified by the
F.A.L, including three closed-
circuit records and one for dis-
tance in a straight line. Nowa-
days it serves with the air
forces of the satellite countries
and Egypt.

Another Yakovlev primary
trainer, the two-seat Yak-18
(“MAX”), bears a later mili-
tary designation but has about
it several features suggestive
of an earlier design than the
Moose: strut-braced tailplane,
semi-retracted main under-car-
riage and a 5-cylinder radial
engine with individual cylinder
head cowlings. The first public
appearance of the Max was at a
Polish international trade fair
in early 1948, and it too is in
widespread use throughout the
satellites, as well as with the
air forces of Austria and Egypt.
It is also used extensively by
civil flying clubs. The standard
version has a tailwheel-type
under-carriage but a variant

Creek ""C""—Russia’s prime example in airplanes of this category

ircraft

with a tricycle arrangement has
been reported. The standard
Max has a wing span of 35 feet
and is 27 feet long. Like its
stable companion it also has set
up several F.A.l. records.

In 1944, Yakovlev initiated
the design of a high-wing light
aircraft, the Yak-12 (now
known as “CREEK-A”). Like
the Max, this type also had the

“helmet” type of individual
head engine cowling. It was
succeeded by the Yak-12R

(“CREEK B”) which had an
overall cowling, and later by
the current production version,
the Yak-12M (“CREEK-C”)
which has an extended fuse-
lage and a redesigned fin and
rudder with dorsal extension.
The Creek in its several forms,
which has been in series pro-
duction since 1947, has been
used as ambulance, air observa-
tion post, club aircraft, and
sailplane tug as well as for mili-
tary liaison, agricultural and
forestry patrol duties, and fully
justifies one paper’s description
of it as “Russia’s leading
light”. It is a typical four-seat
cabin aircraft of its class and
has a span of 39 feet with a
length (Creek-C) of 30 feet;
top speed is about 125 mph.
Another Russian designer
who dabbles in “small fry” is
Oleg Antonov, whose best-
known venture in this field to
date is the AN-2 (“COLT”) a

This article first appeared in the
January 1958 issue of the Air Min-
istry Joint Services Recognition
Journal.




design which earned him a Stal-
in Prize. The Colt is the only bi-
plane of modern design in wide
military and civil use today,
and it too has been used in a
wide diversity of roles. Its
prime military purpose is that
of paratroop trainer, though
use has been made of it as a
V.I.P. transport and for liaison.
A number are employed by
Aeroflot for communications
and cargo work as well as for
agricultural duties and aerial
survey. With a crew of two,
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Richard E. Stockwell says in SOVIET AIR POWER:
Russia has six air forces of which the Army Air Force
(Volennye Vozdushyne Sily Sovetskoi Armii) is the largest.
This Army Air Force probably accounts for 70 percent of the
operational military aircraft in Russia and includes about
685,000 personnel whose mission is support of the ground
forces. To ensure close coordination between air and ground
forces, VVS-SA liaison officers are attached to ground force
commands to assist with radio communications. The VVS-SA
includes fighter-bombers (Flora), light bombers (Beagle and
Beast), and a host of outdated types left over from World
War II for close support as well as a short-range bomber force
for interdiction.

civil use today

the Colt accommodates 8 to 12
passengers or 12 to 13 para-
troops. In addition to the stan-
dard Colt there are two vari-
ants which have important rec-
ognition differences. <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>