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ITH THIS issue, the U. S. ARMY AVIATION DIGEST begins its

seventh annual writing contest. The author of the article
selected as the best each month will receive an engraved bronze
plaque and a $25 cash award. From these monthly winners, the top
three articles of the year will be chosen. First place award will be
$250; second place will receive $150; and third place winner will
receive $100.

If you have not submitted an article to the DIGEST, now is your
chance to win a substantial cash award for your efforts. To be
eligible for the contest, an article must be an original manuscript
on some aspect of the magazine’s mission (see inside front cover).
It must not have been previously released to the public. Articles
which have already been submitted but not yet published are auto-
matically eligible for the new contest.

By all means send any available pictures, diagrams, charts or
other illustrative material with your manuscript. If these are un-
available, the editor would like to receive any ideas you might have
for illustrations. Such material will not influence judging of your
article for the contest.

Articles chosen for publication will be typed in the author’s original
form and submitted unedited and without bylines to contest judges.
These general criteria will be used in selecting winning articles:
accuracy, completeness, originality, readability, reader appeal,
soundness, substance, and overall merit.

Manuscripts or queries concerning articles should be mailed to:
Editor-in-Chief, U. S. ARMY AVIATION DIGEST, Fort Rucker, Ala.
36360.

$250 — $150 — $100 — $25
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Natick Laboratories

Support Army Aviation

Brigadier General William M. Mantz
Director, Natick Laboratories

LTHOUGH IT IS best known for re-

search and development of clothing and
rations for the combat soldier, Natick Lab-
oratories play an equally significant role in
support of Army aviation.

In providing solutions to the unique prob-
lems posed by Vietnam operations, the Mas-
sachusetts lakeside military scientific center
has been more than usually responsive.

Intensive combat use of helicopters has
created a need for the expedited development
and procurement of new items for Vietnam.
Many are already there in common use. Sorae,
still experimental, are slated for early evalua-
tion under rigorous field conditions.

A typical example of Natick’s quick reac-
tion to an urgent military requirement is illus-
trated by the development of a new light-
weight individual survival kit assembly.

The need for such an item was first ex-
pressed at a special meeting of the United
States Army Board for Aviation Accident
Research at Fort Rucker in late June 1966.
Natick was assigned the responsibility for as-
sembling the necessary survival components,
designing a suitable container, and procuring
the complete assembly for shipment. By late
November all these actions were completed
and in April 1967 initial issue to Army avia-
tors in Vietnam began.

The new survival kit assembly is attached
to the web belt and carried in a “holster”

that can be worn on either leg, depending on
individual duties or preference. The holster
has three pockets, one containing a knife
(hunting, sheathed, survival, pilot, FSN 7340-
098-4327) and a light (marker, distress, FSN
6230-067-5209). A second pocket provides space
for the URC-10 survival radio, which is not
furnished as a component, and also contains
a booklet on survival.

Heart of the assembly is the survival kit
itself. The top of its container can be used
as a cooking pan, a flare launcher serving as
the pan’s handle. The container bottom
houses four flares, launcher, and signal mirror,
each in separate compartments. Top and bot-
tom are secured by safety wire which shows
whether the kit has been tampered with.

Inside, all components are packed in a
plastic bag that can be converted into a one-
quart water canteen. Tools included are a
knife blade and a hacksaw blade, which also
screw into the flare launcher handle, needle-
nose pliers, snare wire, and a sewing Kkit.
These articles may be used for obtaining fire-
wood and for building snares, traps and shel-
ters. Signaling items include the flares, mirror,
marker distress light, flashlight, and a whistle.

To make foraged foods more palatable sea-
sonings such as salt, pepper, chile powder, and
bouillon cubes are provided. Where drinking
water is scarce or impure, a solar still, sponge,
and purification tablets may be used.

U. S. ARMY AVIATION DIGEST



Personal and health items in-
clude an expendable toothbrush
and dentifrice, mosquito headnet,
a combination sunscreen oint-
ment and insect repellent, band-
aids, adhesive tape, bandages, oint-
ments, soap, painkiller, and anti-
infection tablets and devices. Pills
are foilstrip packed and plainly
labeled as to purpose and dosage
so that the user can know at a
glance what and how much he
needs.

All Army aviators, except OV-1
personnel, will be issued the new
survival kit assembly. OV-1 fliers
are being provided new survival
vests containing similar compon-
ents and, for their aircraft seat,
with a new hot-climate and over-
water survival kit specifically de-
signed by Natick for Vietnam
operations.

The art of retrieving person-
nel, as a form of rescue, has come
into full flower with the wide-
spread availability and use of the
helicopter. Pilots, fishermen; and
ships passengers have been saved
at sea by means of a hoist from
a hovering helicopter. Millions
have watched the exit of astro-
nauts from their capsules in the
middle of the ocean and their
subsequent helicopter flight to
the security and comforts of near-
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by carriers.

In Vietnam the need for such
retrieval systems became clear as
the operational use of helicopters
increased, particularly when such
aircraft were used for mass as-
saults. Initial assaults took place
in large open areas where the
helicopters could land and dis-
charge troops. Where wooded ter-
rain and jungles concealed the
enemy, thus making landings
hazardous, a method had to be
found to deploy numbers of men
from hovering aircraft.

The rescue hoist which worked
well in noncombat conditions
proved slow and limited when
matched against swiftly striking
guerrilla forces. The technique to
be found had to match the ver-
satility and swiftness of the heli-
copter itself. A rappelling opera-
tion, similar to that used by
mountain climbers for descending
cliffs, was tried with great success.
It had the advantage of deploying
a number of troops quickly but
it did call for a high degree of
training.

To overcome this problem, the
Limited Warfare Laboratory at
Aberdeen, Md., designed a rap-
pelling device with a controlled
safe rate of descent. The proto-
type was turned over to Natick

for completion of development
and for initial procurement.

The new system includes a gov-
ernor, 150 feet of rope, and a
harness in which the trooper sits.
Rate of descent (up to 20 feet
per second) is controlled by the
rope’s friction and the rungs of
the governor. Supplies and equip-
ment weighing up to 500 pounds
can also be lowered by one man.

With the introduction into
Southeast Asia of the CH-47 it
became possible to deploy more
troops from fewer helicopters.
The aircraft, however, added the
problem of how to lower 30 or
more men into unfriendly terri-
tory. Natick’s solution was the
now familiar troopers ladder. At-
tached to the aft ramp of the
CH-47, it can accommodate 8 or
more men at a time. On some
occasions, a second ladder has
been deployed through the center
hatch to double capability for
lowering or retrieving.

Success of the troopers ladder
in Vietnam has inspired numer-
ous suggestions from pilots and
combat personnel for extending
its capabilities. As a result, Natick
has explored numerous systems,
some including the use of con-
tinuous cables, powered elevators,
and detachable platforms. One
concept being explored envisions
a self-contained, powered, con-
tinuous mechanical ladder for
lowering and retrieving person-
nel, cargo, and litters from jun-
gles, mountains and other inac-
cessible areas. When operational
the system will be 10 to 20 times
faster than the troopers ladder,
offer a higher deployment alti-
tude, provide greater safety, and
deliver combat troops at the
ready. Loading or unloading op-
erations will take place inside the
helicopter rather than at its aft
ramp door.

Other lowering and retrieval
systems are being investigated for
mass assaults from STOL, VTOL,
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The new survival kit (above) can be carried in a “‘holster’” (below)

and fixed-wing aircraft under any
terrain or weather conditions.

In another related research and
development area, Natick tech-
nologists are seeking a means for
cooling Army fliers over Vietnam.
Temperatures within the aircraft
sometimes reach as high as 140°
F., which with the prevailing high
humidity hamper the efficiency of
pilots and copilots.

Preliminary studies disclosed
that intimate contact of ventilat-
ing air with the skin’s surface is
significantly better than ventilat-
ing the aircraft cabin.

A possible answer, now being
tested, is a ventilated garment

4

that can be worn under flight
clothing. Its design is based on
the circulation of ambient air
through the garment to pick up
sweat from the skin so that the
increased evaporative cooling ef-
fect needed for maintaining the
body’s thermal balance can be
realized, The circulating air is
obtained from a high speed blow-
er installed in the aircraft and
powered by its electrical system.

Work on the air-conditioned
garment was intensified after tests
at Natick’s climatic chambers
demonstrated the superiority of
this approach over a similar gar-
ment cooled by water. As this
development is completed, air-
cooled suits will be sent to Viet-
nam for evaluation by potential
users.

New body armor protecting
pilots and crews for the first time
against enemy small arms fire is
a Natick originated item in which
the laboratories take understand-
able pride. Expedited design, de-
velopment and initial procure-
ment marked every step of the
project so that the life-saving ma-
teriel could be furnished as quick-
ly as possible to users in Vietnam.

The new armor is fabricated of

a composite material formed into
plates. The curved plates are in-
serted into cloth carriers and
worn for front and back torso
protection. In helicopters, the
composite material is also incor-
porated onto the sides, back and
bottom of the seats for pilots and
copilots, who then need wear only
the front torso plate for body pro-
tection. Crewchiefs and gunners
wear the complete set.

Anatomically shaped armor is
under development to protect the
legs of gunners and crewchiefs
who must fire their weapons from
exposed positions.

The torso armor has been
adopted for combat wear by Navy,
Marine Corps, and Air Force
flight personnel. Natick is con-
tinuing its research on body
armor to reduce weight and im-
prove comfort, body area protec-
tion, and ballistic efficiency.

Another protective item, a new
flight helmet, is in widespread
use in Vietnam. Although it ap-
pears and fits like the well-known
APH-5 and APH-5A helmets, the
new headgear differs radically in
protective ability. It absorbs more
impact energy and can withstand
two impacts in the same spot at
a magnitude which in other hel-
mets causes failure at the first
blow. It also provides protection
against the hazard of ballistic
fragmentation.

The helmet also includes a new
shatter-resistant  eyeshield that
will not crack or break even when
struck by a hammer. The eye-
shield, like the helmet, offers bal-
listic fragmentation protection.
Its cost is about half of the item
it has replaced.

Wherever Natick’s research, de-
velopment, and engineering pro-
grams lead, its staff, both military
and civilian, is dedicated to pro-
viding the very best in support
of the ultimate user — the combat
soldier — whether his duties are
performed above or on the ground.

U. S. ARMY AVIATION DIGEST




THE OH-6A IS HERE

OULD YOU BELIEVE

172 mph, 26,448 feet sus-
tained altitude, 2,213 miles dis-
tance without refueling? It’s a
fact; and these are just a few of
the 23 world records which were
established by the LOH, i.e., the
OH-6A Cayuse — more than any
other helicopter in the world.

At the time of this writing
twelve OH-6As have been ac-
cepted by the Army from the
Hughes Tool Company—Aircraft
Division, and the production line
is building up at a high rate.

Althought the little helicopter
only weighs 1,158 pounds it will
have armor protection for the
pilot, observer, and critical com-
ponents of the engine. In addi-
tion, it will carry the XM-27 Gun
Kit plus 2,000 rounds of 7.62 am-
munition. The OH-6A has been
certified by the FAA for 2,400 lbs
gross weight. I might add that
when the aircraft took off for the
distance run from California to
Florida it weighed approximately
3,200 pounds — almost three times
its empty weight.

Another interesting feature of
this helicopter is the engine,
which is made by the Allison
Division of General Motors Cor-
poration. It produces 317 shaft
hp and weighs 135 1bs. It has four
major assemblies which can be
changed independently. Due to
the limitation to the transmission
the engine has been derated to
252 hp. This is expected to be
uprated in the near future.

Improvements to the OH-6A

COL Gude is the Cayuse Project
Manager, U. S. Army Materiel
Command, Washington, D. C.
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Colonel Joseph L. Gude

are currently in progress with the
prime contractors. A few of these
major improvements are:

* Improving the drive system
of the aircraft to allow continuous
operation of the engine at 270 hp
instead of 212 hp. The required
changes will be to the main trans-
mission.

* A new improved main rotor
blade is being developed to resist
erosion by sand and rain. The
present blade has a .025 inch
aluminum skin, and the new
blade will have a .050 inch stain-
less steel leading edge.

* A separator is being devel-
oped to separate sand and dust
from the inlet airflow to the en-
gine. This separator will be self-
cleaning and require no main-
tenance between airframe over-
hauls.

Some of the features of the OH-
6A which are indicative of its
technical advance are listed. First
is its small size. The rotor diam-
eter is only 26 feet, 4 inches as
compared to 37 feet, 4 inches for
the OH-13, and 35 feet, 4 inches
for the OH-23. Four OH-6As,
completely assembled, can be

carried in a C-130 aircraft, and
seven can be carried with only
minor disassembly. Only two OH-
13s can be carried in a C-130, and
they require major disassembly.
No OH-23s can be carried in a
C-130 without major disassembly.

Second, the simplicity of this
helicopter is demonstrated by the
fact that it has no hydraulic sys-
tem and no stabilization augmen-
tation system, and the drive sys-
tem reduces the number of gear
meshes from approximately 24
that are in the OH-13 and OH-23
to only two in the OH-6A.

Third, the OH-6A has a greatly
reduced drag from that of the
OH-13 and OH-23. The equiv-
alent flat plate drag area measured
in square feet of the OH-6A is
only 4.8 feet as compared to the
OH-13 of 16 and 21 feet for the
OH-23.

It is anticipated that the main-
tenance requirement for the OH-
6A will be greatly reduced from
that of the OH-13. The estimated
maintenance manhour per flight
hour for the OH-6A is expected to
be 85 maintenance hours for each
flight hour.

Some typical loads for the OH-6A are as follows:

Empty weight 1,158 Ibs

Pilot 200 Ibs

Fuel 400 Ibs

Observer 200 Ibs

Armor 140 Ibs

XM-27 (2,000 rds) 268 Ibs
Total 2,366 Ibs

Aircraft, pilot and fuel

Armor

10 cases 7.62 ammo (9,200 rds)

Total

Acft, pilot and fuel 1,758 Ibs
Armor 140 Ibs
32 cases C rations 800 Ibs
Total 2,698 I|bs
Acft, pilot and fuel 1,758 Ibs
Armor 140 Ibs
Four passengers 800 Ibs
Total 2,698 Ibs
1,738 Ibs Also odd sized loads
140 Ibs
760 Ibs ls’Tc: as a UH-1 rotor
2,658 Ibs L



Two devices have expanded Army
aviation’s capability to deliver riot
control and defoliation agents

One
More
Job

FOR ARMY AVIATION

RMY AVIATION, which

has proved to be a jack-of-
all trades with its ability to adapt
to almost any requirement, has
now added a new capability: riot
control agent and herbicide em-
ployment.

Although Army aviation has
provided chemical support in the
past through employment of
screening smokes, two new devices
recently tested have expanded
this capability to delivery of riot
control and defoliation agents.

The XM-3 2.75” rocket launch-
er has been adapted to disperse
168 ABC-M7A3 CS riot hand
grenades. The adapter kit con-
sists of two adapter plates, an in-
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Captain Paul Skierkowski

tervalometer control box, firing
and power cables, loading tubes
and a ramrod. The adapter plates
are attached to the XM-3 rocket
pods which are strapped down
back to back inside the troop
compartment of a UH-1D. Each
of the 24 openings in the adapter
plate is equipped with a solenoid-
released gate which holds the
grenades in the launcher tube.
An ejector spring uncoils into
each tube as the grenades are
loaded. Grenades are loaded into
the tubes by a loading tube and
ramrod with the safety pins being
removed before ramming the
grenades into the launcher tube.

The functioning cycle of the

launcher begins when the firing
switch on the control box is
thrown. The solenoid opens the
restraining gate and the ejector
springs expel the grenades from
the tubes clear of the aircraft
along the flight path.

With two additional rocket
pods on the ground loaded, the
turn-around time for a mission
is very short. The only actions
necessary are to disconnect the
firing cables, unstrap the pods,
remove them, load two full pods
onboard and reconnect them. The

CPT Skierkowski is with HHC
11th Aviation Group, Ist Air Cav-
alry Division, APO San Francisco
96490.
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pilot does not even need to shut
down.

Accompanying the use of riot
control agents is the problem of
equipping and training aircraft
crews to operate in the contami-
nated area. The M-24 Aircraft
Crewman’s Protective Mask, al-
though affording no major dif-
ficulty, does reduce peripheral vi-
sion. This is easily overcome by
turning the head in either direc-
tion and coordinating among
crew members for observation in
blocked areas. Initially pilots may
observe a slight loss of depth per-
ception during final approach,
but with a little practice will be
able to accurately judge distance.

Chemical agent effects on the
crew of the dispensing ship have
not been determined. For safety
purposes, one pilot is masked and
would be capable of controlling
the dispensing aircraft should the
nonmasked pilot be affected by

&5
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Reloading is a simple procedure

the agent. There is no subsequent
contamination of aircraft from
the agent cloud.

Army aviation has also enabled
defoliation operations to be con-
ducted in previously inaccessible
areas. Although fixed wing air-
craft are capable of performing
these missions, only the versatility
of a helicopter can adequately de-
foliate certain terrain configura-
tions.

Initially, defoliation was con-
ducted using a UH-1D. A fabri-
cated spray bar system was
mounted on the skids of the air-
craft and defoliant was fed to it
from a 55-gallon drum mounted
inside the helicopter. The defoli-
ant was expelled from the drum
by compressed air from the pres-
sure bottle of a portable flame-
thrower. Although this method
proved to be very effective, it was

limited by the amount of agent
that could be carried in the air-
craft and the excessive turn-
around time required by frequent
reloadings of drums into the air-
craft and preparing the apparatus.

A solution to this problem is
presently being developed by call-
ing on a big brother, the CH-47A
Chinook. Using a 500-gallon col-
lapsible bladder, a 50 gpm fuel
pump, and a spray bar rig ex-
tended from the cargo ramp, the
duration of operation has been
greatly extended, allowing much
greater coverage in much less
time.

Future developments in this
area are already in the planning
stage and soon a riot control
agent and herbicide employment
will be just another member of
the ever increasing list of Army
aviation accomplishments. ap—"

The XM-3 2.75" rdcket launcher (above) has been adapﬁad to disperse 168 riot hand grenades




"0:1/ ORIENTATION

HE SETTING IS one of the

many airstrips in the Repub-
lic of Vietnam which serve as
bases for Army O-1 aircraft. Lieu-
tenant Delbert, newly arrived
from Fort Rucker, is listening as
his section leader explains his in-
country O-1 checkout.

“Tomorrow, we’ll go out and
fire a few rockets to let you know
how the system operates. I'm sure
you've heard about rocket rigs,
but you’ve probably never seen
one up close.”

“Well, actually sir, we got
about an hour of dual firing
rockets back at Rucker. We were
shooting HE heads and. . . .”

“An hour of dual at Rucker?
When did they start shooting
rockets from Bird Dogs at
Rucker?”

“I don’t know, sir, but it’s part
of the eight week D phase pro-

gram.
8

Captain John H. Marti

“D phase! What is that? Back
when I went through, we grad-
uated after C phase.”

“Well, D phase is in two parts.
D-1 is transition training into the
O-1 and consists of 25 flight hours
in 4 weeks. D-2 phase is the tactics
phase and also consists of 25 flight
hours in 4 weeks. We get a total
of 50 hours in the Bird Dog after
flying the T-42 for 8 weeks.”

“Dual instruction in tactics?
When I went through we spent
two weeks buddy-riding, practiced
loops and split S’s, contoured
around all over Alabama, made
strafing runs on freight trains,
and generally had a ball.”

“I guess things have changed
quite a bit since then. We got
about 7 hours of dual and didn’t
get to do any of that other stuff
except for contour flying. How-
ever I'm willing to go out and
learn to do. . . .”

“Delbert, I guess you'd better
fill me in on just what is going
on back at Rucker in the
OFWAC/WOFWAC program,
since I'm getting quite a few of
you young bucks as replacements.”

“Captain, we got dual instruc-
tion in low-level navigation, con-
tour flight and approaches, eva-
sive maneuvers, high-overhead ap-
proaches, night landings to mini-
mum and expedient lighting,
wing loads and aerial resupply,
rocket firing, route reconnaissance,
FAC procedures, and helicopter
vectoring. Of course, primary em-
phasis was placed on low-level
navigation.”

“Low-level navigation, huh? So
they’re still teaching that garbage
about flying around on the tree-

CPT Marti was assigned to the
Dept of Tactics, Ft Rucker, Ala.,
when he wrote this article. He is
now serving in Vietnam.
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tops all the time. That’s a good
way to get yourself shot over here.
What's with those people any-
way?”’

“Well, sir, they explained that
we would probably only fly at
low level when absolutely neces-
sary, such as during periods of
low ceilings when we couldn’t get
to a safe altitude. They pointed
out that it might be a handy skill
to fall back on sometime, and
they concluded their argument by
saying that if they taught us to
navigate well at low level, they
knew that we could navigate from
higher altitudes.”

“I guess you've got a point
there, but don’t let me catch you
fooling around on the deck unless
it is necessary to get the job done.
What types of expedient light-
ing did you use for night land-
ings?”

“We used number 10 cans filled
with sand and gasoline as one
method. We also used Scotchlite
reflector panels which were il-
luminated by vehicle lights or by

aircraft landing lights. They
showed up real well.”
“Well, we don’t have any

Scotchlite around here, but you
may come into this strip some
night using the headlights of a
couple of jeeps for runway illum-
ination. As long as you're fami-
liar with the strip location, no
sweat. I'm glad they familiarized
you with that. What did they
teach you about FAC procedures?”

“They told us that it was pri-
marily an Air Force mission, but
that Army pilots occasionally are
called upon to assist, particularly
in the areas where the Marines
are operating. We were briefed
on the use of the TAC close air
support mission record, and prac-
ticed the air strike procedures
with our instructor, who was in
another Bird Dog simulating an
attack aircraft. We also learned
how to vector helicopters to an
LZ”

JULY 1967

Things have changed at Rucker

“You won’t be called upon to
vector helicopters very often since
they prefer to be controlled by
their own people. 1 did hear,
though, that the Marines are us-
ing Army O-1s for vectoring heli-
copter forces to LZs. Also when
you are covering some operation
you may have to vector some
medevac choppers from time to
time, so I guess that training was
OK. What is this high overhead
approach you were talking about?”

“It’s a method of rapidly de-
scending from altitude while stay-
ing in really close to the strip.
Man, I really got a kick out of
scaring my. . . .”

“Lieutenant, don’t think that
you're going to set the world on
fire with your aerobatics over
here. Use whatever type of ap-
proach is called for depending
on the situation. I've got enough
problems with hot rod aviators
without everyone thinking they're
supposed to split § to a landing.
What did you do during your
solo periods?”’

“We flew with our stickmate
and practiced the maneuvers we
had done dual. Our instructor
followed us in another aircraft
and critiqued us when we got
down. Of course we did a few
things, too, which we hadn’t done
dual, like night illumination and
night low-level cross-country.”

“Night low-level cross-country!
You’ve got to be putting me on!”

“No sir. We practiced flying
night missions at 200 feet absolute
so we’d be familiar with the prob-
lems if we had to take a night
mission in low ceiling conditions,
or in case the enemy start getting
some radar sets.”

“Well, it sounds nuts to me, but
I guess it might come in handy
sometime., What do you know
about area reconnaissance? That
will probably be your primary
mission here.”

“They told us that it takes
quite awhile to achieve the area
familiarity which you require.
But we did some work in this
area. We took some out-of-date
1:50,000 maps of the Fort Rucker
training area; then each of us
selected a 10,000 meter grid
square, and we started up-dating
the map. We supplemented this
with aerial photos, sketches, and
spot reports on interesting activi-
ties, such as lakeshore open-air
dressing rooms, cars parked in the
woods, etc.”

“Sounds like Alabama is just
the same as it used to be, Delbert.
That sounds like valuable train-
ing to me. How about aerial ad-
justment of artillery fire?”

“We got about 214 hours in
the front and in the back seat.”

“That’s good, but too bad you
couldn’t get some more time on
that. It’s really important here to
have accurate, immediate artillery
fire. By the way, are they still try-
ing to teach you to get radiation
readings from that mickey mouse
radiation simulator?”

“No sir. They've stopped prac-
ticing airborne radiological sur-
vey since it wasn’t oriented to-
ward present operations in Viet-
nam.”

“I'm glad they finally wised up.
It sounds as if Rucker has some
good ideas about preparing you
for this job. Of course, as more
Vietnam returnees keep drifting
back to Rucker, they can keep
up-dating training in keeping
with actual operations. That will
cut down on the orientation time
needed for new guys like your-
self. Well, since one hour of dual
in rocket firing merely acquainted
you with the system, tomorrow
we’ll go out and start making you
a marksman. And thanks for the
information.”

“Yes sir. See you in the morn-

ing.” )
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aynthetic Flight Training

QUALITATIVE materiel
requirement (QMR) has
been prepared describing a new
synthetic flight trainer system
(SFTS) needed by the U. S. Army
Aviation School in its instruc-
tional program. The new system
is designed to give the Army the
latest in synthetic trainers and
is a good example of how the
Army’s training needs are chang-
ing.

In the past, the Army hasn’t
relied as much on synthetic train-
ers as have the other services. The
reason is mainly one of economics.
The Army uses many small and
slow aircraft that are cheap to
operate. The O-1, for instance,
will fly for less than $25 an hour.
A synthetic trainer costs from $8
to $10 an hour to operate. Usual-
ly it doesn’t pay to use synthetic

trainers when the cost difference
between them and actual aircraft
is so small.

But as new aircraft are intro-
duced into the Army, the cost of
flying goes up, and the use of syn-
thetic trainers becomes economi-
cally desirable. The new T-42s
cost from $75 to $100 an hour to
fly, and it costs about $375 an
hour to operate the CH-47.

Dollar cost alone, though, is
not the only reason the Army
seems to be more interested now
in synthetic trainers. Their use
will help to solve many problems
and improve training.

For instance, synthetic equip-
ment is not affected by weather
and traffic and can offer students
and aviators the concentrated and
thorough training necessary to
achieve and maintain proper

The 2-B-12A is a single engine fixed wing trainer used for basic instruments and radio navigation

standards of proficiency.

In the area of emergencies,
training is greater than can be
had in an actual aircraft in flight.
Some trainers are designed so that
emergencies may be introduced
while the trainee simulates flying.
The student then takes the proper
countermeasures while the instruc-
tor watches and grades him. In
actual flight, some emergencies
may be introduced by the instruc-
tor but the number and kind are
restricted. In case of an actual
emergency, the instructor takes
over and the student’s reaction
and competence is seldom graded.

Availability of aircraft for train-
ing flights is an additional factor
in favor of synthetic trainers.
High traffic density and prolonged
holding over landing areas is an-
other at such crowded places as




Fort Rucker. With synthetic
equipment, training may be per-
formed at anytime, regardless of
the weather, crowded flying condi-
tions, or other factors.

Edward A. Link was the first
man to propose teaching fliers by
using a trainer that never leaves
the ground. His first model looked
like a small airplane with fuse-
lage, tail assembly, and wings.

In 1935 the Army bought the
first production model made by
Link’s company and used it to
teach pilots to operate radios and
fly by instruments. The trainer
was mounted on a turntable and
powered by vacuum motors. From
this early model, the simulators
and trainers used today have been
developed.

Originally all mockups were
called simulators, but in aviation
a simulator has gradually come to
mean a simulated aircraft that is
as complete as possible, especially
in the cockpit area. It doesn’t
fly but gives the aviator the sen-
sation that he is flying. Some go
so far as to have audio-visual de-
vices, vibrations, smoke, and smell.
These simulators cost in the mil-
lions and do such a good job that
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A training instructor demonstrates the 2-B-3 trainer at Ft Rucker

a pilot can use them to transition
from one aircraft to another with-
out ever leaving the ground.

Procedural trainers are a repro-
duction of a certain item. They
are used to teach procedures such
as starting, runup, landing checks,
and stopping. The instructor can
also use them to introduce failures
and other emergencies. Audio ef-
fects, warning lights, and instru-
ments give authentic readings.
They are a good help in saving
undue wear and tear on the actual
aircraft.

Synthetic trainers are used to
fill the training requirements be-
tween classroom and flight line.
They are mainly used to teach
basic and advanced instrument fly-
ing techniques.

There are 123 trainers at Fort
Rucker including those just in-
stalled in new buildings at
Hanchey and Shell Army Air-
fields. Sixteen are 2-B-3s, three 2-
B-3As, twenty-three 2-B-12As, sev-
en 1-CA-ls, seventy-three con-
verted 1-CA-1s, and one 2-C-9.

The 2-B-3 is the first synthetic
helicopter trainer the Army
bought. It is used to train aviators
in helicopter basic instruments

and radio navigation. The cock-
pit of this trainer resembles a
UH-19. The 2-B-3A is similar to
the 2-B-3 and is used for the same
type training.

The 2-B-12A is a single engine,
fixed wing trainer and is used for
basic instruments and radio navi-
gation.

The 1-CA-1 was originally de-
signed as a single engine, fixed
wing trainer. It is used for basic
instrument and radio navigation.
One at Fort Rucker has a flight
direction system (FD 105) and is
used for OV-1 training. Although
these trainers are old they are
rather versatile and most of those
at Fort Rucker have been con-
verted to helicopter trainers.

The 2-C-9 is the OV-1 cockpit
procedure trainer. It looks like
the OV-1 cockpit and, except for
walk around, it can be used for
checks, etc.

The new synthetic flight trainer
system described in the QMR
would use modern hardware such
as digital computers, making the
system more versatile because it
could accept different programs
from different aircraft configura-
tions.

It would use the modular con-
cept. In other words, it would be
made up of units that can be at-
tached to each other as needed for
different training requirements.
For example, a synthetic training
device in the CH-47A transition
course would consist of a compu-
ter module, a CH-47A operational
flight trainer (OFT) module, an
instructor module, and a cockpit
motion platform. Also required
would be the appropriate infor-
mation (program) for the com-
puter module.
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Above: The 2-C-9 which is used for
0V-1 training in cockpit procedures
and inflight emergencies

Left: The 1-CA-1 with the FD-105
flight duration indicator is
used in OV-1 training

Below: The 1-CA-1 which is used for
training fixed wing students

Should the need change to that
of a device for some other transi-
tion course, the CH-47A OFT
module would be replaced by an
appropriate OFT module. The
only other change then needed to
make the equipment into a new
trainer would be the computer
program.

The SFTS would replace most
of the rotary flight trainer equip-
ment now being used and would
offer in addition a CH-47A OFT
that is not now available.

The USAAVNS system would
consist of one computer module,
31 instrument trainer modules,
82 cockpit motion platforms, one
CH-47 OFT module, and as many
instructor modules as needed. The
31 instrument trainer modules
are based upon a ratio of approxi-
mately one module for each 16
students in training, an average
student load of 500 with each
student taking 20 hours of syn-
thetic training and 160 hours of
training time per module per
month,

There may be field units, each
consisting of one computer mod-
ule, 1 to 4 instrument trainer
modules, one instructor module
and 1 to 4 cockpit motion plat-
forms.

The mobile system would have
one computer module, CH-47A
OFT module, instructor module,
and cockpit platform. It would be
capable of going wherever it was
needed.

By necessity, QMRs take a long
time before they are acted upon.
However, the Aviation School feels
it needs new trainers as soon as
possible.

In any case, the wheels have
started turning to give the Army
a new synthetic trainer system.
Before they stop, it is likely the
Army will have a new system that
is more responsive, flexible, re-
liable, and efficient in the use of
instructor skills. -t
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CRUSADE FOR
AIRMGOBILITY

Colonel Maurice G. Miller

A nonrated infantry officer looks to the future with a thought-
provoking idea on large scale employment of airmobile forces

HE UNITED STATES can

defeat any army who at-
tacks (is the aggressor) without
the use of nuclear weapons pro-
vided that:

« The U. S. Air Force is strong
enough to control the air over the
battlefield.

« The U. S. Army converts most
of its divisions to airmobile divi-
sions.

« The U. S. Air Force has suf-
ficient cargo aircraft to keep fully
supplied the Army’s airmobile
divisions.

I know that very few people
will agree with the above state-
ment. If it were the consensus of
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opinion, then we would not be
arguing over whether we could
afford more airmobile divisions,
continue to maintain two air-
borne divisions, continue to spend
large sums of money to develop
the main battle tank for 1970, and
continue to increase our armored
strength in Europe.

For this concept to be success-
ful, the airmobile army must be
supplied by air from bases which
cannot be reached by the enemy.
The airmobile Army must be free
to operate without any terrain
considerations. It will fail if it has
to secure terrain.

The tactics to be employed by

the airmobile army are simple:
Cut all enemy supply lines and
destroy all supply depots, con-
centrating first on fuel and second
on ammunition. Never engage a
superior force, but destroy its sup-
ply line. In Europe, for example,
suppose our two corps were air-
mobile ones and each had three
airmobile divisions. If we were at-
tacked, I visualize that allied
armies would fight a delaying ac-
tion, while our two airmobile

COL Miller is HQ commandant
and CO, Special Troops, Head-
quarters, 4th U. S. Army, Ft Sam
Houston, Texas.
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corps were destroying supply lines,
hitting as close to the rear of the
enemy’s main force as could be
done without exposing themselves
to a major engagement.
Numerous passes through moun-
tainous areas and the many rivers
in Europe would make excellent
places to cut enemy supply lines.
If the enemy brings up sufficient
force to dislodge an airmobile
force, it simply pulls out and cuts
the supply line farther to the
rear. A third airmobile corps ar-
riving from the United States,
with some or most of its units
based on and launched from
ships, could concentrate on the

destruction of enemy airfields,
the supply lines of enemy re-
serves, the destruction of enemy
supply depots and the securing of
supplies which the Seventh Air-
mobile Army could use.

For these tactics to be success-
ful, the enemy must also be de-
nied the use of friendly fuel and
ammunition, either by their de-
struction or protected by our
allies conventional forces until
the enemy is rendered impotent.

Within 8 to 7 days after the
war has started, the enemy should
be unable to advance. Most of his
tanks and artillery will be useless
since he cannot move them, and

14

In event of a large scale attack, Allied troops would
fight-a delaying. action (above) while the airmobile
divisions attack as close as possible to the enemy’s rear
(left) to destroy his’supply lines and depots, reserve
vnits, and airfields. When the airmobile .divisions
seize control of the enemy’s communication lines, other
Allied units (below) move into the final phase.. . .

™ ® o
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his communications will com-
mence to fail. Even if he can
initially live off the country as
far as food and water are con-
cerned, food shortages will soon
add to the deterioration of his
army.

As soon as our airmobile army
has complete control of the ene-
my’s line of communications, it
should be able to release units for
the final phase, which can be
either piecemeal destruction of
the enemy forces or seizure of
strategic points in the enemy’s
homeland, particularly if any are
left relatively insecure.

Now that I have given you the
basic blueprint, let’s look at an
imaginary action as depicted by
sketch A which points out some
of the following basic rules:

If the enemy defends his key
defiles with such strength that an
airmobile battalion cannot defeat
him, then another point in his
supply line must be selected. Let
the Air Force pound the strong
points.

Should the enemy attack in suf-
ficient force to dislodge an air-
borne battalion astride a supply
line, then the battalion should
leap-frog the enemy attacking
force and cut its supply line.

As soon as the main body of
the enemy is across a major river
all bridges, bridging equipment,
and ferrying equipment should be
destroyed.

Do not engage major enemy
combat formations until his tanks
and artillery have been immobi-
lized because of lack of fuel.

When necessary, enemy armored
or motorized formations can be
air ambushed and destroyed (see
sketch B). Briefly spotter planes
direct armed helicopters into po-
sitions so that they can pick off
tanks and trucks one by one.

Air ambushing and strafing
should be used to maximum to
delay or destroy enemy relief
columns so that airmobile units
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can be moved to new locations.
(Primary ones being astride the
relief column’s supply line.)

Forward airmobile supply bases
should be as far removed from
enemy formations as is possible
and should be subject to immedi-
ate movement.

Enemy forces attacking airmo-
bile supply bases should have
their supply lines cut so that they

SKETCH A
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will become quickly immobilized.

Although our present airmobile
division (Ist Air Cav) now being
battle tested in Vietnam is prob-
ably a good basis for the estab-
lishment of our future airmobile
divisions, I feel that in organizing
these divisions we should use as
a basic premise that the division
either walks or flies. It should
have very few organic vehicles. If
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Crusade for Airmobility

it needs vehicles for a specific
operation they are attached.
Armed helicopters and Air Force
fighter-bombers will give the divi-
sion its firepower, particularly
during the initial stages when the
tactics are to destroy and run.

These premises should consid-
erably reduce the cost of an air-
mobile division. Once the enemy
cannot move its artillery, its tanks
are useless, and it has hardly any
communications, then our ar-
mored and mechanized divisions
and our airmobile divisions beefed
up with additional artillery should
move in for the kill.

The above tactics are the only
ones that will allow a very small
force to defeat the huge tank and
mechanized armies that Russia
can field.

If you are still not convinced,
let us quickly review history.
There have been many battles
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where a numerically inferior force
defeated a large one because of a
well executed plan which couples
surprise with mobility, food or
water was denied, or the supply
system of the superior force failed.

The most obvious historical ex-
ample that comes to mind is the
defeat of Napoleon’s Grand Army
in Russia in 1812. An invincible
army that was beaten by the Rus-
sian tactics of scorched earth and
space until the Grand Army’s sup-
ply system failed. An airmobile
army does not need to give up
much space and can cause a sup-
ply system to fail in weeks instead
of months with even more disas-
trous results.

Now let us look at the battle
of Hattin, 1187 AD, wherein
Saladin defeated the Christian
Army under King Guy, because
Guy ignored the importance of
water. Without water Guy’s troops
became exhausted and began to
straggle. When they were attacked,
complete exhaustion through lack
of water had beaten them. In to-
day’s modern warfare, oil is the
life blood, much easier to deny
than water.

Hannibal’s light, fast Numidian
cavalry could probably have been
defeated by most forces, even
those inferior to it in size if it
had chosen to stand and fight.
However, its tactics were generally
very successful. It would hit at
lightning speed where the enemy
least expected and then withdraw
before the enemy could retaliate.
It was so fast that it could not be
overtaken in pursuit. Our air-
mobile division has these same
basic characteristics, except that
its mobility is tremendously great-
er as is its fire and staying power.

In early times through the 19th
century cavalry was the queen.
The tank born in World War I
became the queen in World War
II. In Vietnam, we have the birth
of the airmobile division. In any

future war, the airmobile division
will be queen.

As we progress from helicopters
to mach 1 VTOL aircraft and
thence to faster more efficient air-
craft the mobile division will be-
come the absolute king of the
battlefield.

I recommend we convert our
airborne divisions to airmobile
ones at once. I can no longer en-
vision a situation where para-
troopers would jump into combat.
We do not have to keep airborne
units in the Army because of air-
borne pay. An equivalent pay for
airmobile personnel can be de-
veloped.

Our European divisions should
be converted next since Europe is
where the airmobile division can
be best utilized. As long as we can
control the air, the Russians will
not dare to attack. He would real-
ize that NATO ground forces
could delay his attack long enough
for the United States airmobile
forces to destroy his supply lines.
Thus it would be only a matter
of time before his armies were
destroyed.

This is the only way outside of
nuclear war that the United States
can hold the communists at bay
at a very nominal cost. I feel that
study will prove that the U. S.
would not need large reserve
forces, because one U. S. airmo-
bile army of 9 to 12 divisions
would deter and, if necessary,
stop an attack in any part of the
world.

If a country like Russia were
so foolhardy as to attack, its
highly mechanized army would
soon be worthless. Even in a nu-
clear war airmobile forces would
be king. Their high mobility
would make them difficult to hit,
and they can readily move to miss
fallout.

As I have said before, I believe
the airmobile concept is our salva-
tion. It is also the cheapest form
of defense we can buy. G-
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Not only would the IPs not listen
to my sad story, but | found that
I did not remember all there was
to remember about a steep ap-
proach, normal approach, and
traffic pattern

Tactics
IP!

w H Y M E ? Maior Richard H. Marshall

S THE guard waved me
through the gate at Fort
Rucker, memories rushed through
my mind of several years back
when I departed through this
same gate as a proud new Army
aviator. These years have not
been easy, but the experience
gained has been invaluable. Korea,
11th Air Assault, and Vietnam
were all behind now and a sense
of well being surged through me
at the prospects of the many job
assignments which I am qualified
to perform. I had listed Rucker

JULY 1967

as my first choice on the prefer-
ence statement, so it was like com-
ing back home.

As I drove along familiar ter-
rain en route to G-1, I began to
map out plans for the next year
or two. “Now, let’s see, it will take
at least a half day every day to
update the boys here on the way
we do it over there, then I'll have
to arrange my afternoons to allow
for work on my masters and a
little golf. When they look at my
form 66 they will ask what job
I want, so I had better G-2 the

NNUAL

situation so I can plan those long
weekends with the wife and chil-
dren. Yes, it is good to be back
home.”

As I left the officers’ club park-
ing lot for the headquarters build-
ing, I couldn’t help but smile at
the prospects of those fine “Happy
Hours” I'd soon be enjoying. The
personnel people were friendly
types, but two things happened
MA]J Marshall is Deputy Airfield
Commander, Employment Divi-

sion, Dept of Tactics, Ft Rucker,
Ala.
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I realized it was the most rewarding job I've ever had

that seemed a bit strange. First,
they did not show a hint of excite-
ment when they looked at my
form 66. Of course they see 66s
everyday, so it is possible that
they missed all the splendid feats
listed on the back side. Second,
they had not asked what I had
wanted but merely had said, “We
are assigning you to the Depart-
ment of Tactics.” There is no
major problem though, as I will
just have to work my plans into
this department.

The DOT people were happy
to see me, but did not seem to
hear me when I told them the job
I had picked. Just as I started to
revoice my request, I was told
that the colonel would see me
now.
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We talked briefly about Viet-
nam, the housing situation at
Rucker, the many changes that
had taken place since I had last
been at Rucker as a student. “One
of the greatest changes you will
note,” he said, “is within the De-
partment of Tactics. All instruc-
tion is Vietnam-oriented in the
most realistic manner possible to
parallel the situation the new
aviator will encounter in Viet-
nam. The student is told the first
day that he is a replacement as-
signed to an airmobile unit in the
Republic of Vietnam. Due to the
combat situation he has two weeks
to train before his first combat
mission. This is where your job
will start as a Tactics IP.”

My jaw dropped as I blurted,

“Tactics IP! Why me?” With a
knowing look he answered, “You
are assigned to the Employment
Division because this is where we
need you most.”

I rendered a salute, stumbled
from his office, and groped my
way to my awaiting car to report
to the Employment Division chief
at Lowe AAF. My feeling of well
being had been shattered. I had
visions of Air Assault II every-
day now — night formation, day
formation, low level, and airmo-
bility. Was there no rest for the
weary?

By the time I reached Lowe I
had mustered some composure.
Reporting to the division chief,
I indicated that I was ready to
start work if he would just cut
the IP orders. I was informed that
IP orders would be cut if and
when I successfully completed a
methods of instruction course
which was conducted by the Tac-
tics Standardization Branch, ap-
proximately 3 weeks in duration.
He went on to further enhance
my day by telling me that I could
expect long days and nights of
work, but it would probably be
the most rewarding job that I had
ever had.

Hopes of work on my masters,
the golf course, and Happy Hour
were replaced with the realization
that the men at Rucker had not
been standing by awaiting my ar-
rival, but had caught up with the
war in Vietnam many months be-
fore. I felt some despair that I
had not set the world on fire to-
day, and tomorrow did not look
much better. In my desperation,
I tried to find some condolence
from some of the IPs who had
been around awhile. I found that
they had plenty of time to talk
about the training program or
furnish any information that
would assist me in my new job,
but there was no time in their
busy schedule to listen to a sad
story about a tremendously tal-
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ented aviator who wanted to play.

Three days after I began MOI,
my ego had been ruptured in all
four quadrants. Not only would
the IPs not listen to my sad story,
but I found that I did not remem-
ber all there was to remember
about a steep approach, normal
approach, and traffic pattern. My
autorotation pitch pull was too
low, and I left out ten or so items
on my cockpit check. The greatest
shock of all was the fact that I
could not seem to talk and fly
the aircraft at the same time. I
showed the first ray of hope when
I admitted to myself that I had
drifted away from standardization
over the years and that although
I could fly the aircraft, I had a
long way to go before I would
be an IP.

Finally, with hours of unselfish
help from a dedicated IP, I com-
pleted MOI and reported to a
flight for the assignment of my
first four students. It is a division
policy that, regardless of your job
assignment, you take four stu-
dents through a complete course
so you will better understand the
program. I turned to the older
IPs for daily guidance, finding
them always more than willing to
offer any assistance they could.
There was no time left in my

schedule for my sad story, so as
time passed so went the story.

It took only one flight with my
new students to make me realize
that, regardless of how long the
day, I always had homework to
accomplish before the next flight.
The students’ motivation, atti-
tude, and desire for knowledge
were too keen to spare my con-
science the horrible feeling of
guilt might I fail to answer any
question correctly.

The first two wceks of the four
week class were oriented toward
preparing the student for the field
training exercise, which is con-
ducted the last two weeks. Major
areas of instruction are night and
day formation flying, low-level
navigation, and all related fields
associated with airmobile opera-
tions. As par for the course, I
found myself fighting from day to
day to stay up with the team and
see daylight from behind what
scemed like tons of paperwork. I
found myself saying, “Lord, give
me the ability to take a good avia-
tion student and not make a poor
aviator of him.” It seemed just a
few days that the students’ final
checkride was over and passed,
and the FEX had ended.

It was the last week that all
seemed to fall into place. I sud-

denly found the students working
as a combat team. I was merely
riding along as an overseer. It
dawned on me on one such mis-
sion that they were ready to join
their ccmbat unit. I had a feeling
of accomplishment that possibly
only the flight instructor feels at
such a time. All at once, like a
bolt of lightning, the work in
MOI, the long hours, the scares,
the uncertainties, and the study
seemed so small a price to pay for
the reward I was receiving at that
very moment. The division chief’s
words rang true as I recalled what
he had said: “The most rewarding
job that you have ever had.”

As the end of course flyby took
place, and we prepared to receive
the next class, I looked at the
other IPs and felt a renewed re-
spect for these men. Now I knew
the secret why they did not have
time to hear my sad story. I now
belong to a group that feels pride
beyond description. They enjoy
the fact that they are giving of
themselves to the war effort. They
give the only gift that can be giv-
en to a man en route to combat:
knowledge and training gained
from combat.

As the new class comes in I find
myself saying, “Tactics IP! Why

not?” g

General Vien's Wings

General Cao Van Vien (left), Minister of Na-
tional Defense, RVN, was made an Honorary
U. S. Army aviator by General William C.
Commanding General
U. S. Forces, in ceremonies at Tan Son Nhut.
Standing in background with camera is CW3
Martin P. Merz, 1st Aviation Brigade, who in-
structed General Vien in the art of flying a

Westmoreland (right),

helicopter.
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ARMY AVIATION MAINTENANCE

The following ‘‘letter’” was written by COL Francis
M. McCullar when he was Director, Department of
Maintenance Training at the USAAVNS. It is in
response to a request for a maintenance article to
commemorate Army aviation’s 25th anniversary

EAR SIR:

Thank you so much for your letter inviting
me to express my views on the past, present, and fu-
ture of aviation maintenance training. You have
touched a soft spot in my heart and there is no
subject upon which I had rather speak. All too
often the subject of maintenance and maintenance
training is overlooked or forgotten entirely until
the machine quits running. Then it is too late!

People seem to have a natural built-in antipathy
toward maintenance. This is very unbecoming to
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an aviator, one whose own life, life of his crew,
and passengers depend not only upon his flying
ability but also upon his knowledge of the air-
craft itself. We should convince our student pilots
that their skillful handling of the machine — a
smooth touchdown, careful use of the brakes, and
other controls, proper use, not abuse, of the power-
plant — are all in themselves maintenance.

As a matter of fact, the Army definition of the
word maintenance includes ‘“all action taken to
retain materiel in a serviceable condition or to
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restore it to serviceability. It includes inspection,
testing, servicing, classification as to serviceability,
repair, rebuilding, and reclamation. All supply and
repair action taken to keep a force in condition
to carry out its mission., The routine recurring
work required to keep a facility (plant, building,
structure, ground facility, utility system, or other
real property) in such condition that it may be
continuously utilized, at its original or designated
capacity and efficiency, for its intended purpose.”

In looking backwards upon 25 years of aviation
maintenance training, 1 shall comment only briefly.
Over this quarter century, we have made progress,
considerable progress, and most of it in the proper
direction. In the early days of Army aviation when
the L-4 Cub was the hottest thing going, the stu-
dent aviator and the student mechanic were trained
to identical POls. That is, the pilot as well as the
mechanic split cases, replaced jugs, timed magnetos,
made complicated splices of wing spars, stitched
and doped fabrics, and disassembled and reassem-
bled the aircraft.

Student aviators were trained apart from the
mechanics as a guarantee that they would actually
perform and learn the necessary tasks. There was
good reason for this, for it was not unusual at all
for the aviator of that time, flying alone and with
ground facilities far between, to be his own crew-
chief, maintenance officer, supply man, and me-
chanic. Besides being trained to perform these
functions, he was also properly equipped and each
was issued his own personal roll ot simple hand
tools.

People knew little or nothing of what we regard
today as echelons or categories of maintenance, and
aviators and mechanics did just about what they
thought they could get away with. This may have
been admirable in some respects but not so in
others. In at least one instance that I can cite, a
young lieutenant and his sergeant were sadder but
wiser for their experience. Their aircraft had suf-
fered a damaged wing and engine. They obtained
the necessary parts by whatever means, scrounging,
trading, and borrowing, and then completely re-
built the aircraft.

Time came for the test hop; the two of them
climbed aboard and tooled off. After 30 minutes
or so of smooth and uneventful test flight, the pilot
closed the throttle to descend to a low level, the
better to reconnoiter a prospective fishing lake.
Reconnaissance completed, the pilot opened the
throttle for the climbout but the engine remained
at idle. The softest place that they could reach was
the top of a tall pine tree from which the aircraft
and its crew ingloriously fell to the ground. The
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aircraft was a total loss. The lieutenant and the
sergeant were unhurt due to no fault of their own.
Investigation revealed that neither the pilot nor
the crewchief had bothered to play the role of
technical inspector and one vital safety in the
throttle linkage had been left off.

Separation of pilot maintenance training and
mechanic maintenance training, the establishment
of recognized echelons, and a system of technical
inspections evolved and developed over the years
that followed. These things were necessary for
many reasons. The first, quite obviously, was that
airplanes like automobiles advanced with the times.
No longer was it in the best interest to train the
pilot to be a “jack of all trades,” for each trade
was beginning to require its own specialist.

Second, the rising numbers of makes, models,
and types of aircraft together with growing orga-
nizations and the development of TO&Es calling
for many aircraft dictated new concepts of main-
tenance training and maintenance employment.

Between 1954 and 1956 when Fort Rucker as the
Aviation School and Center began to take over the
mission of aviation training from Sill and Gary
AFB, the pilot and the mechanic began to go their
separate ways. It was during this time that me-
chanic training was also begun at Fort Eustis in
the higher skill levels and in component repair.

Insofar as the pilot’s maintenance training went,
a paradox began to show itself. As the aircraft be-
came more complicated and difficult to understand,
the pilot’s maintenance training was reduced. This
process took place gradually as hour by hour of
maintenance tralnlng time was given over to new
subjects, such as radio navigation, tactics, and at-
titude instrument flying. Today the maintenance
training given to the new aviator is almost a mis-
nomer, for really what he is getting is only an in-
troduction to the operation of the various aircraft
systems. Nowhere in his training is he allowed
really to open an engine, change a tire, or rig the
controls, Is this good or bad? Opinion varies.

To make another comparison with the automo-
bile we can say that there are millions of successful
drivers whose knowledge of automobile mainte-
nance ends when they pull away from the gas pump.
My wife (and yours?) is a prime example. On the
other hand consider how much more accomplished
is the driver who is fully knowledgeable, trained,
and equipped to do his automobile maintenance.

The pilot whose knowledge of his machine ex-
tends only to the throttle belongs in the ranks of
the unprofessional.

I have mentioned the enlisted mechanic training
opening at Fort Eustis, but I should like to concen-
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trate a few minutes on the enlisted mechanic train-
ing at Rucker. In the past few years we have made
considerable change in our programs, feeder pat-
terns, and scheduling. Rising Vietnam require-
ments and the simple economics of training made
these changes not only desirable but mandatory.
The mechanic training for the UH-1 will serve as
an example.

In previous years this man was trained first in a
basic fundamental maintenance course in which
he learned that a magnet has two poles and that the
aircraft operates generally so. Following this course,
he was fed into an intermediate 5-week course
which qualified him as an organizational mechanic
on the two bubbles, the OH-13 and OH-23. Only
after this course did he see his first UH-1 during
another course of 3 weeks.

When we began to look for course improvements,
we suddenly realized that this man who would be
employed on the UH-1 had little need-to-know of
such things as reciprocating engines and different
rotor systems that he had been taught in the inter-
mediate course. We discovered that we could ex-
tend the UH-1 portion of this man’s training by
one week and thereafter bypass the intermediate
course. This concept became known as the “direct
flow.”

Besides giving us a better UH-1 mechanic, it al-
lowed us (from the net saving of time) to add a
week of tactical training. Tactical training includes
door gunnery, an urgent Vietnam requirement. The
direct flow proved so successful in the case of the
UH-1 that it has since been implemented in all of
our courses and the intermediate step entirely
eliminated.

At the same time that the direct flow was in ges-
tation, the idea of a “daily flow” was conceived.
When Army aviation training went off a peace-
time basis and went to mobilization rates to sus-
tain Vietnam, requirements for mechanics doubled,
even tripled. The first solution that most people
have to offer for this problem is simply to go to a
double shift. DOMT looked for better ways. We
discovered that whereas we had started a class every
week we would start that same class twice a week,
three times a week, even five times a week. For the
past two years we have done just that in the fun-
damental course, the UH-1 course, and more re-
cently the light fixed wing airplane course started
a class every day.

The daily flow sets up a real production line.
When once fully going, it naturally follows that a
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class is graduated every day and that the entire
program of instruction is taught every day, all five
weeks of it.

Aviation maintenance training is very expensive
in terms of training aids, for a large number of
aids are aircraft. The sight of such costly items
going unused for long periods of time disturbs
everybody. The daily flow turned out to be the solu-
tion for efficient utilization, for under this concept
every training aid is used to the maximum.

We have visited a number of training facilities in
the Army and the other services, and commercial
and civilian schools, and have had in turn hun-
dreds of visitors go through our operation. The
daily flow so far as we can learn is unheard of out-
side Fort Rucker.

Another fallout from the daily flow has been
lower attrition rates without a decrease in quality
of the graduate. This bears a little explanation. In
the past when class starts were as infrequent as
once a month, recycling was difficult and retesting
unheard of. With the daily flow, a student can be
set back for one examination or for any day or days
of instruction. As a result of his repeating certain
blocks of instruction and being retested, many men
now graduate who a short while back would have
been eliminated, not necessarily for cause but for
lack of opportunity.

In our search for ways and means to reduce the
number of aircraft required in our training pro-
gram we formed the USAAVNS Training Equip-
ment Study Group. This group, which became
known as the “Ad Hoc,” visited and studied train-
ing methods and techniques at other aviation
schools, both military and civilian. The group
made a number of recommendations which were
approved and implemented, but first among these
was the idea that we could get far better use from
our training aid aircraft through disassembly. Again
the UH-1 serves as an example.

For years we had limited our ratios of six stu-
dents to each training aid aircraft. Any more than
this merely caused confusion and interference. The
obvious solution had escaped us but now we had
the answer. It was merely to disassemble a certain
number of aircraft into their major components:
the main rotor, the transmission, the engine, the
fuselage, and the tail boom. Now instead of six
students per aircraft, we could get five times that
many or more.

Perhaps the most eye-catching of our innovations
is the manner of handling instruction having to do
with the tail boom. In this particular block of his
training, the student mechanic is taught the re-
moval and replacement of the tail boom to the
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main body section. Of course, all adjustments,
alignment, and rigging must be accomplished at
the same time. Under “the whole aircraft” ap-
proach, the fuselage merely served to hold in posi-
tion the mounting bolts, shafting, and connections.
This is a rather expensive mount.

We replaced the tuselage with a couple of dollars
worth of angle iron bolted to the wall of one of our
shop buildings, stubbed shafts and cables were put
in place, and now the student mechanic performs
by removing and replacing the tail boom to the
shop wall. The fuselage serves in other instruction.

The study also revealed that it is unnecessary to
have a particular model of the aircraft to teach that
aircraft. That is, certain substitutes are possible. By
these means the study showed that our UH-1 fleet
could be reduced from 41 aircraft to 30 aircraft,
handling the same student load. Though it pains
some to see perfectly good aircraft dismantled, the
savings are substantial and justified. The flying
fleet gains and the mechanic training is improved.
(A more detailed report of this study written by
LTC Clifford S. Athey appeared in the April issue
of the AVIATION DIGEST.)

Another recent change in our aviation mechanic
training is khown as “‘user/support.” In October
1963, CONARC directed the Transportation School
and the Aviation School to study the feasibility of
training a student mechanic beyond the organiza-
tional level and through the direct support level,
or roughly the first through third and partial fourth
echelon. The study concluded that such training
was at least feasible because there was considerable
overlap, duplication, and correlation. Quite nat-
urally a user/support course would be somewhat
longer than either the organizational level course
or the direct support level course, but overall there
were direct savings and other benefits to be realized.

For one thing the assignment of a man so trained
is far easier and is less restrictive. The study was
duly approved by CONARC, and later DA, and
user/support level training was inauguarted on the
UH-1.

This proved timely for it coincided with the
buildup in Vietnam. As a matter of practice, me-
chanics trained to the user/support level are as-
signed and interchanged between the airmobile
companies and their attached KD teams with far
better success than were there two levels of skills.

There has been no implementation of user/sup-
port training to other aircraft except those recently

The direct flow maintenance training system proved so success-
ful in the case of the UH-1 that the Department of Mainte-
nance Training has since implemented it in all of its courses
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procured, just now becoming a part of the Army
inventory.

Let us look now to the future of maintenance
training. Frankly, I can see little change in our
approach to aviation maintenance training for the
aviator, merely a comtinuation of our present sys-
tems orientation. Training time will allow little
more.

This means then that the individual aviator
himself must devote more study to his -10 and to
the other technical manuals pertaining to his air-
craft. He will never, never learn enough. He will
not live so long, but the more he learns the longer
he might live. There is so much more to flying than
pulling pitch that it is frightening.

To my notion, one of the greatest problems exist-
ing is on the enlisted side; that is, our inability to
retain the trained mechanic. This goes for the new
man as well as the old. In the 67 series MOS, orga-
nizational maintenance, only 14.08 percent of the
Regular Army first termers and only 2.04 percent
of the drafted men re-up. Studies and reports show
a similar situation among the older Regular Army
men. Only 51 percent re-up. They are getting out
and we are not replacing them. Unless something
is done and done quickly, I feel that our experience
level will drop to that of the recent graduate.
Variable reenlistment bonuses, crewchief badges,
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and flight pay certainly are incentives and have
had beneficial eftect. Something more must be done
and my thoughts run along these lines.

The young aviation mechanic today returns from
his first tour to Vietnam to find that in his home-
land he is virtually without a home. There is sim-
ply little opportunity to assign him in his MOS
because of our reliance upon contract maintenance
and because there are few aviation units other than
those being formed for deployment. I propose that
this young man in return for his reenlistment be
sent to further higher level maintenance schools.
I can see in my mind’s eye a school system of three
or more levels. First, the organizational or now
user/support. Second, the first phase of what might
be called the Airframe and Powerplant Minus
Course. This is a new term coined right here at
Fort Rucker to describe a course of instruction
designed to train and equip the man for his FAA
A&P License (-). The minus refers to those FAA
skills for which the Army has no use, such as wood-
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work, fabric doping, and electrically operated and
wooden propellers.

Our estimates are that such a course might run
to 82 weeks. It could be done in phases or stages
separated by periods of duty in the field and upon
successive enlistments. In the end we would have
a man trained and experienced. True, as he ap-
proached full A&P qualification, he would be more
susceptible to recruitment by industry, but on the
other hand a number would be sufficiently com-
mitted that it might be easier for them to go for 20.

I believe such a plan has merit and warrants our
further study and support. The opportunity for
further schooling coupled with the opportunity for
career advancement should be attractive to an ap-
preciable number of our first termers. And not only
would it give us a better trained and more highly
skilled mechanic, but also it would contribute to
the CONUS sustaining increment, or CSI. This is
the latest term applied to what has been known
as the rotational base.

Another problem of the future that is receiving
our present attention is the rising cost of aircraft
and training aids. The day will come when we
cannot afford to ground production aircraft for
mechanic training and there will be insufficient
funds to buy the necessary training aids, either
actual components or computerized trainers. The
Air Force years ago had to face up to this problem
and the Army would do well to learn from their
experience and example.

Basically, the idea is this. When the mechanic
reaches that stage of his training where an actual
flyable aircraft is required, he uses one assigned
to a unit. His training though is conducted by
training teams who are responsible to and report
to the school system. We recently made a proposal
along these lines, offering to maintain the Cobra
fleet at Fort Stewart with undergraduate students
working under the supervision of instructors from
the Aviation School. The idea was apparently too
new to be acceptable, but we have planted the seed
and are patiently biding our time.

These are my thoughts of yesterday, today, and
tomorrow. I hope that you feel they might be of
some value. If you do and wish them in the form
of an article for the AVIATION DIGEST, please
let me know.

Sincerely yours,

F. M. McCULLAR
Colonel, Infantry
Director, DOMT

Disassembling a certain number of aircraft into major com-
ponents facilitates maintenance training at USAAVNS. Here an
instructor demonstrates use of an analyzer on a UH-1 engine
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Oest your shill

Aircraft Photo Quiz

OME OF THE aircraft pic-

tured here you may see every
day. Perhaps you fly or maintain
them. But how much do you real-
ly notice? How good are you at
aircraft identification? Try your-
self and see.

This same aircraft photo quiz
was given to two aviation-oriented
groups.

The first group, composed of 41
enlisted men, identified correctly
46 percent of the aircraft. So they
missed 8 of 15 aircraft shown. The

highest of the group scored missed
three.

The second group, 29 officers,
gave an average of 11 correct
answers out of a possible 15 cor-
rect, missing approximately 25
percent. Three of those taking the
test correctly identified all but
one of the aircraft. No one scored
100 percent,

Discover how quick your eye
is but watch out. Some of these
photos are tricky. To give you a
hint, they're not all current—or
American! Answers on page 30.

12 13 14 15
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MAJ Bruce P. Crandall (right) was named
winner of the Avco-AWA Helicopter Heroism
Award (above) at the 29th annual meeting
and news conference Aviation/Space Writers
Association this spring in Las Vegas, Nev,

Army Aviator

Receives First

Avco-AWA Helicopter Heroism Award

AJOR BRUCE P. Crandall,

a veteran of Vietnam com-

bat, has become the first recipient

of the Avco-AWA Helicopter

Heroism Award. This award will

be presented annually to a pilot,

crewmember, or other individual

for outstanding heroism involving

use of a helicopter the previous
year.

Major Crandall received the
award at the annual meeting of
the Aviation/Space Writers Asso-
ciation. The award is sponsored
jointly by Avco Corporation and
the association, known as AWA.

The Army helicopter pilot was
cited for his rescue of 12 wounded
soldiers, making two flights under
intense enemy fire and in total
darkness with only a flashlight on
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the ground to guide him into a
small landing zone surrounded on
three sides by tall trees. Major
Crandall is the holder of the Dis-
tinguished Flying Cross with clus-
ter, the Bronze Star and the Air
Medal with 17 clusters. He has
been recommended for the Silver
Star for the same action that led
to his winning the Avco-AWA
Helicopter Heroism Award.

Major Crandall’s heroic action
occurred on 31 January 1966,
during the battle of Bong Son. At
the time, he was commanding of-
ficer of Company A, 229th Avia-
tion Battalion (Assault Helicop-
ter), Ist Cavalry Division (Air-
mobile).

Here is Major Crandall’s story
as told by LTC Robert S. Kellar,

commander of the 229th Aviation
Battalion:

Shortly before dark Major Cran-
dall led a flight of UH-1D heli-
copters carrying reinforcements to
the Ist Battalion, 7th Cavalry,
which was heavily engaged with
encircling enemy forces north of
Bong Son.

In the ensuing engagement the
ground unit sustained numerous
casualties which required medical
evacuation. At approximately 1830
hours the ground commander no-
tified Major Crandall of this re-
quirement. He was advised that
the casualties would have to be
carried a considerable distance to
the nearest open area they could
locate for helicopter pickup and
that he would be further notified
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when this had been done. By this
time complete darkness had fallen
on the area, preventing any at-
tempt to locate a suitable site
from the air. There was no moon.

Approximately 1930 hours Maj-
or Crandall was notified that the
casualties were ready for pickup.
The pickup site was described as
a small clearing with tall trees
and bushes on three sides and
with enemy fire still dominating
the area. Crandall elected to at-
tempt the mission with only his
aircraft rather than risk addi-
tional aircraft under such hazard-
ous conditions.

Taking off with all his helicop-
ter lights out to prevent his being
observed by the enemy, Major
Crandall flew to the general area.
He was completely unfamiliar
with the exact area and had to
rely on radio instructions from
the ground commander. A ground
flare was set off in an attempt to

guide Crandall to the pickup site,
but he was unable to locate it due
to the intense mortar and small
arms fire.

At this point I [LTC Kellar,
who was orbiting the area] con-
tacted Major Crandall by radio
and told him not to pursue the
mission further unless he thought
he had a chance of accomplishing
it. I made it clear that the deci-
sion was strictly his and that it
was a purely voluntary mission.

Major Crandall continued to
search the area at low level, ig-
noring the intense fire, until he
located a flashlight signaling him
into the pickup site where he
skillfully maneuvered his helicop-
ter to a landing. Six seriously
wounded soldiers were loaded
aboard his aircraft. Crandall took
off through the enemy fire and
flew to a secure area where the
casualties were transferred to a
waiting helicopter. He returned

to the site under the same hazard-
ous conditions and picked up the
remaining six seriously wounded
men.

Major Crandall’s heroic actions
were of great inspiration to all
those who observed it or moni-
tored the radio transmissions dur-
ing the period of the evacuation.
It was of particular reassurance
to the men fighting on the ground
to know that if they were wounded
they were assured of medical evac-
uation.

In my opinion the odds against
the successful accomplishment of
this mission were so overwhelm-
ing that no criticism would have
been directed against Major Cran-
dall if he had elected to abort the
attempt. Major Crandall’s superb
ability as a helicopter pilot,
coupled with his undaunted he-
roism, culminated in an outstand-
ing humanitarian act. "

The U. S. Army took delivery of its first fwin-engined bine

.  cargo d
i ' mformuﬁ
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powered U-21 utility aircraft on 16 May at the Beech Aircraft
factory in Wichita. Here troops load the U-21 through its large
r which measures 53!/, x 51!/, inches. (For uddlﬁonul
' on the U 21 see DIGEST June 1967.)
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Home of Army Missiles

O MANY PEOPLE the word

“missile” immediately brings
to mind America’s vast space pro-
gram. This is an exciting field of
research and accomplishment di-
rected by the National Aeronau-
tics and Space Administration,
but it is only one phase of the
extensive missile and rocket pro-
gram which is underway at Red-
stone Arsenal, Ala. The U. S.
Army Missile Command (MI-
COM) at Redstone is currently
managing some 20 missile and
rocket programs and does special-
ized work for many government
agencies.

MICOM is a major commod-
ity command of the Army Ma-
teriel Command. Its Land Com-
bat Coramodity Office has respon-
sibility for missile and rocket por-
tions of the Aircraft Weapons
Program, and is doing extensive
research into helicopter arma-
ments. Armed helicopters are pro-
viding our Army commanders
with dynamic new dimensions of
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mobility and firepower on the
battlefield. Through the combi-
nation of helicopters and arma-
ment, the commander is able for
the first time to place men and
fire in critical areas when needed.

Already an old workhorse in
Vietnam is the XM-3 armament
subsystem, the result of one of the
Army’s first funded programs for
Research and Development to test
the feasibility of arming helicop-
ters. Development began in No-
vember 1960. R&D Directorate
envisioned a flexible or automat-
ically controlled subsystem. Then
in November of 1962 a decision
was made to produce on a crash
basis a less complex version of the
XM-3.

In developing this first system
to arm the UH-1B the command
was restricted to using as much
existing hardware as possible. A
large inventory of 2.75” folding
fin aerial rockets (FFAR) was on
hand, and this rocket was selected
for development. It proved to be

a wise choice, although some
minor design changes were needed.
Field reports from veteran avia-
tors initiated a needed improve-
ment in accuracy of fire and a
more sensitive fuze system.

Basically, the XM-3 subsystem
is an area target weapon. It is a
rocket-pod launching system
which holds a 48-round comple-
ment of 2.75” FFAR, 24 on each
side of the helicopter.

Realizing that the improve-
ments which could be made on
such a simple system as the XM-3
were limited and that in its pres-
ent form it would always remain
a crude weapon, the Missile Com-
mand decided to work on other
systems to take advantage of the
full potential of the 2.75” rocket.
The R&D Directorate considers it
still the best thing we have in air-
to-ground rockets. A result of this
is that while the Army has one
system still classified as an experi-
mental system it has other systems
already in the field to replace it.
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Left: An M-22 wire-guided missile is test
fired at a Redstone Arsenal range

Already developed to replace
the XM-3 system are the XM-16,
XM-21, and XM-158, all of which
use the 2.75” FFAR.

The XM-16 is an armament
modification kit for the UH-1B
helicopter which provides both
rocket and machinegun capability.
It has two 7.62 mm machineguns
and a sevenround 2.75” rocket
pod on each side. The XM-21 is
similar except that it has two six-
barrel Gatling-type machineguns
for increased firepower.

Industry developed a seven-
tube, 2.75” rocket launcher called
the XM-157. However, after re-
liability and evaluation testing,
it was determined that this system
would not fully meet the Army’s
requirements for a reuseable
launcher because it was not re-
pairable. After careful assessment
of the test results, the R&D Di-
rectorate recommended the devel-
opment of a repairable launcher
that would meet the Army’s re-
quirements. The result was the
development of the XM-158.

This improved launcher is com-
posed of seven tubes positioned in
aluminum castings which are con-
nected to the launcher hardpoints.
The XM-158 is in limited pro-
duction, and first deliveries were
made to the Republic of Vietnam
early in 1966. Because of its con-
struction, tube assemblies, or parts

The XM-159
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thereof can be replaced or re-
paired with ease. Light, inexpen-
sive, and requiring less logistic
support, the XM-158 can be used
with a variety of other helicopter
armaments.

Latest of the 2.75” rocket
launchers is the XM-159. It is a
reuseable single fire aluminum
tube launcher which fires 19
rockets. It is designed to fit the
UH-1B, CH47, AH-1B, and the
AH-56A. Although a great deal of
work has been done on the sys-
tem, the Missile Command is still
not satisfied with it, but they be-
lieve its basic faults can be over-
come.

Consistently the 2.75” FFAR
has won all cost effectiveness
studies that have been conducted.
It is on this basis that current
and near future aircraft armament
programs have been started.

Two variations on the XM-158
pod have been designed and fab-
ricated in an unfunded effort.
These increase the number of
rockets from 7 rounds to 13. Ver-
tical installation of these can solve
the problems of aircraft with
limited horizontal space, such as
the HueyCobra. Both of these
variations exist in prototype and
are ready for testing and develop-
mental refinement when approval
is given.

The new HueyCobra and the
future Advanced Aerial Fire Sup-
port System (AAFSS) helicopters
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Above; 4.5” rockets on the Huey. Below: the XM-158

Above: the XM-21




are both scheduled to carry mul-
tiple pods of 2.75” rocket rounds.
The HueyCobra is the first true
weapons helicopter, and the
AAFSS is to provide a fully in-
tegrated aircraft and weapon
system.

The HueyCobra has been de-
signed to use a maximum number
of UH-1 components and have a
significantly higher speed and
weapons payload. The AAFSS will
be a more stable weapons plat-
form and have greatly improved
lift capability. Each of its four
weapons pylons are designed to
be capable of carrying 2,000
pounds.

Not only has MICOM been ac-
tive in developing armament sys-
tems for Army helicopters, but it
has also modified existing ground
equipment for use on helicopters.
An example of this is the adapta-
tion of the SS-11 antitank missile
developed by the French as the
M-22 armament subsystem for
Army helicopters. The M-22 is a
wire-guided, remotely controlled
missile for use against surface
targets. It consists of a boom as-
sembly on each side of the heli-
copter which mounts on each
boom 3 launchers with missiles.

Although the M-22 system is
considered a good system, it will
be replaced with the new sub-
system which is called the XM-26
and fires the TOW missile. It will
be wire guided and optically
tracked and tube launched. It will
have a stabilized sight system
which automatically feeds course
corrections to the missile while a
computer automatically keeps the
missile on the line of sight to the
target.

In an even further look ahead,
the Missile Command has com-
pleted feasibility and comparative
accuracy studies of the 4.5 and

2.75” rockets in the indirect
(ground-to-ground) fire support
role using the UH-1B. The

ground-to-ground fire role would
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An artist’s conception of the XM-26 (TOW) guided missile system

allow helicopter to engage tar-
gets that were heavily protected
by antiaircraft machinegun fire.
As a result of these tests, further
studies were made for an op-
timum aerial artillery weapon
system. Its primary object was the
indirect fire mode, and secondary
consideration was for direct fire
from the air and direct line-of-
sight fire from the ground.

More recently, experimentation
has been conducted to demon-
strate the feasibility of adapting
the standard 4.5” M-32 rocket
(modified with a new propellant
for longer range) to the UH-1B
for both direct and indirect fire
modes.

The launcher for this program
consists of a cluster of 10 reuse-
able aluminum alloy tubes, one
attached to each side of the UH-
1B.

The electrical fire control sys-
tem consists of a console mounted
control panel, bomb rack stepper
switches, and the system inter-
connect wiring harnesses. Two
modes of operation are possible:
from within the helicopter, and
remote up to 150 feet from the
helicopter.

Launcher tests using standard
M-32 rockets have made 27 firings
from a test stand and 54 firings
from a UH-1B on the ground.
Excessive launcher movement dur-
ing these tests resulted in suspen-
sion of efforts on the subsystem.

A recommendation was made to
stabilize the launcher and com-
plete the program. No decision
has been reached yet (as of De-
cember 66); however, the con-
tracted effort to modify the M-32
rocket is continuing.

These armament systems for
helicopters are only a few of the
missile and rocket projects man-
aged by the U. S. Army Missile
Command. All MICOM projects
have a direct bearing on the Amer-
ican soldier. But it is the Aircraft
Weapons Program that has placed
“armed wings” on his feet—that
has changed ““airmobility” from a
concept to the most basic tactic of
battle in the jungles of Vietnam.

QUIZ ANSWERS
(from page 25)

CL-41G (Canadair)
C-141 (StarlLifter)

L-4 (Piper Cub)

CH-34 (Choctaw)

T-42 (Beech Baron)
0-1 (Bird Dog)

OV-1 (Mohawk)

U-1A (Otter)

UH-1D (Huey)

10. CH-47A (Chinook)

11. XV-5A (Ryan)

12. AH-1G (Cobra)

13. OH-6A (Cayuse)

14. CH-54A (Flying Crane)
15. MI-10 (Russian Crane)
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ROPER RECOGNITION of
those individuals and units
whose tireless efforts give that ex-
tra emphasis to our expanding
program is most important.

As one means of giving proper
recognition to them a broad spec-
trum of awards are given, taking
the form of trophies, plaques,
medals, and certificates. Among
those are the following which are
presented annually at the AAAA
National Convention:

AA OF YEAR AWARD. Spon-
sored by the Army Aviation Asso-
ciation and presented to an Army
aviator who has made an out-
standing individual achievement
in Army aviation during the pre-
vious April 1—March 31 period.

AA SOLDIER OF THE YEAR
AWARD. Sponsored by Stanley
Hiller, Jr., and presented to the
enlisted man serving in an Army
aviation assignment who has made
an outstanding individual con-
tribution to Army aviation during
the previous April 1—March 31
period.

OUTSTANDING UNIT
AWARD. Sponsored by the
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Nominations must be
in by 1 August 1967

Hughes Tool Company — Aircraft
Division and presented to the
aviation unit that has made an
outstanding contribution to or
innovation in the employment of
Army aviation in furtherance of
the Army mission, over and above
the normal mission assigned to
the unit.

McCLELLAN AWARD. Spon-
sored by the many friends of
Senator John L. McClellan in
memory of his son, James H. Mc-
Clellan, a former Army aviator
who was killed in a civilian avia-
tion accident in 1958. This is
presented to the person who has
made an outstanding individual
contribution to Army aviation
safety during the previous April
1—March 31 period.

Nominations for these awards
may be made by either units or
individuals (military or civilian)
who desire to see a deserving
individual or unit recognized.

Documentation to support nom-
inations should present a brief
outline of substantiating facts and
include:

For Individual Awards: Name,

rank, unit, and duty assignment,
address and photograph.

For Unit Awards: Unit name,
present assignment or official ad-
dress and commanding officer or
chief’s name.

(Documents should be typed
but not tabbed since they will be
photocopied and limited to 1,500
words or 3 pages, whichever is
greater.)

The wide variety of outstand-
ing contributions made to our
program by many individuals
and units throughout the year
will undoubtedly make your
choice difficult, but now is the
time to consider their relative
merits and start sending in your
nominations. Nominations must
be in by 1 August 1967.

Remember, no matter how out-
standing or deserving the indivi-
dual or unit, they won’t receive
an award and recognition with-
out a nomination!

Send nominations to: Army
Aviation Association of America,
ATTN: Awards Committee, 1
Crestwood Road, Westport, Conn.
06880. e
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ERE IN SOUTHERN Ari-

zona, where the local al-
titude record was once a contest
between the flight of an Apache
arrow and the leap of a frightened
settler, Army aviation is faced
with a challenging task in sup-
port of Research, Development,
Test and Evaluation (RDT&E)
activities.

The aircraft used to meet this
challenge range from the old, re-
liable “Gooney Bird” to some of
the Army’s most recent acquisi-
tions. Over the year, the tasks
assigned to the local aviation staff
have covered a wide variety of
missions of increasing size and
complexity. The expansion of
aviation facilities has kept pace
with the continuing growth and
development of the Army Elec-
tronic Proving Ground.

When Fort Huachuca, Ariz.,
was designated the United States
Army Electronic Proving Ground
in 1954, its Army aviation facil-
ities consisted of one 5,000 foot
blacktop runway, a small wooden
hangar and control tower, an op-
erations tent, and four light air-
craft.

The wooden hangar and oper-
ations tent have long since been
replaced by three large metal
hangars, a permanent operations
building, and a permanent metal
control tower. Five large Butler
huts have been erected for use
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as hangars, shops, warchouses,
and flight simulator training
classrooms. Two blacktop run-
ways with connecting taxiways, a
large parking ramp, and a classi-
fied aircraft enclosure are now a
part of Libby Army Airfield.
Navigational systems, which in-
clude a complete ground con-
trolled approach radar system
(GCA), terminal omnirange ap-
proach (TVOR), and low fre-
quency (LF) radio beacon facil-
ities, have been installed. GCA,
TVOR, and automatic direction
finder (ADF) instrument ap-
proach procedures have been ap-
proved by the Federal Aviation
Agency. Today, as in 1954, the
basic mission remains the same:
to provide aviation support for
the U. S. Army Electronic Proving
Ground (USAEPG).

The Aviation Division, Plans
and Operations Directorate, is the
primary provider of aviation sup-
port for USAEPG, constitutes the
aviation staff element for the
command, and operates Libby
Army Airfield. The U.S. Army
Combat Surveillance School/
Training Center and the 52nd
Army Security Agency have tenant
aviation activities located on
Libby Field.

Both organizational and field
aircraft maintenance are per-
formed by contract which is su-
pervised by Aircraft Maintenance

Division, Logistics Directorate.
Avionics Maintenance Division
provides avionics maintenance
support.

The multitude of test projects
supported by the Libby Field air
crews during the past 12 years re-
flects the growing variety and im-
portance of electronic systems in
the modern Army. The primary
mission of USAEPG is to make
certain that those systems meet
Army requirements in terms of
suitability, reliability, accuracy,
and reasonable cost. Whenever
the equipment under test involves
aircraft, whether as a carrier, a
redeiver, or a target, Libby Field
takes part in the test.

he first such project was an
extensive test of the Air Traffic
Control and Navigation System
(ATCAN), which involved using
entire fixed and rotary wing avia-
tion units to evaluate the Field
Army ATCAN System.

Subsequent projects have cov-
ered such diverse equipment as:
electronic flash units for night
aerial photography, side-looking
airborne radar (SLAR), special
sensor experiments, terrain avoid-
ance radar (TAR), communica-
tions systems, position fixing sys-
tems, altimeters and rate-of-climb
indicators, electronic warfare and
electronic countermeasures equip-
ment, and distance measuring ra-
dar.

U. S. ARMY AVIATION DIGEST
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A test project may involve one
aircraft or several; either fixed
wing, rotary wing, or both may
be required. The number of fly-
ing hours may vary from around
50 to over 2,000. ‘

In some cases an electronic sys-
tem, such as the SLAR radar, is
ready for testing before the air-
craft designed to carry the system
is available. Such a situation calls
for adapting available aircraft to
provide the airborne testing plat-
form. It also requires some ‘“‘non-
standard” piloting.

The weight, speed, altitude,
space and electrical power limits
of Army aircraft have frequently
presented a challenging problem
in providing support for tests.
Available Army aircraft were
sometimes not capable of accom-
modating the equipment and pro-
viding the performance required
for testing. The Signal Corps se-
cured six C-47 airplanes from the
U. S. Navy in 1958 and modified
them to provide airborne elec-
tronics laboratories. Two of these
C-47 special purpose aircraft were
assigned to USAEPG. They are
used for tests involving heavy
equipment, multielectrical power
requirements and numerous test
personnel, when standard Army
aircraft are not suitable.

One of these C-47 aircraft sup-
ported the Low-Frequency Drone
Control and Navigation System
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roving Grounds

project for four years, operating
at a takeoff gross weight of 31,000
pounds, loaded with test equip-
ment and technicians. The other
C-47 was equipped with instru-
mentation systems and used for
two years for electronic airborne
checkout of the drone range at
Yuma Test Station and the drone
range corridor to Fort Huachuca.
This aircraft was used as airborne
monitor during the SD-5 and
other drone flights at Yuma Test
Station. Recently this C-47 has
also served as the airborne class-
room for the U. S. Army Com-
bat Surveillance School/Training
Center in teaching operation of
SLAR and infrared systems.

In addition to test project sup-
port missions, Fort Huachuca
aviation accomplishes numerous
other essential flight missions to
include:

+ Transportation of personnel
and materiel when commercial or
other means of transportation
cannot meet the requirement.

+ Provide aviation support for
forest firefighting, generally heli-
copters to carry men and equip-
ment to inaccessible regions in
the mountains. On one such mis-
sion, a number of horses and
mules were used and Army heli-
copters supported them with hay,
oats, and water. This is another
illustration of the versatility of
the helicopter.

+ During the big blizzard of
November 1958, three Boy Scouts
were lost high in the Santa Rita
Mountains. USAEPG aircraft con-
ducted the search and ultimately
found the Boy Scouts, who had
met a tragic fate during the bliz-
zard.

» USAEPG aviation provided
support during the disastrous
floods of the Eel River in Califor-
nia. Three helicopters were dis-
patched to the area on 27 Decem-
ber 1965. In weather conditions
that ran the gamut from pea-soup
fog to driving blizzards and heavy
rain, these helicopters completed
an average of three rescue mis-
sions per day seven days a week,
flying from sunup to sunset.

Daring rescues were routinely

Mr. Paulson is employed as a pilot
by the Aviation Division at Ft
Huachuca, Ariz.
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Army Aviation at USAEPG

carried out from floating rooftops,
trees, sandbars and any knob of
rock that was above water. On
one storm-wracked farm they evac-
uated a family of nine, who had
been without food for two days.
These daring and highly skilled
pilots and crews flew 120 hours
and received the thanks of a grate-
ful community.

Aviation support and emer-
gency evacuation from LAAF
have become a vital part of life
in the surrounding communities
at Fort Huachuca.

Glamour, too, had its day at
Libby Field when its name was

3

N

1. A This RU-9D was used to carry a prototype SLAR
system in the early days of testing at Fort Huachuca

3. In late 1966, the SLAR and infrared systems were

built into a C-47 for training purposes

[+
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temporarily changed to “Colfax
Field” for the movie “Captain
Newman, M. D.” a few years ago.

Aviation has had its share of
problems, one being the shortage
of standard Army aircraft. This
problem has been partially allevi-
ated by obtaining the special pur-
pose aircraft previously men-
tioned. Due to the critical short-
age of Army aviators in the past,
civilian pilots (civil service) have
been hired to alleviate this prob-
lem and to lend continuity to the
aviation activity at USAEPG.
Additional civilian pilot spaces
have been allocated to the Avia-

equipped with the SLAR system

tion Division per the Military/
Civilian Substitutability Program.

The task of training aircrews to
qualify and maintain proficiency
in the wide variety of assigned
aircraft is a never-ending effort,
dictated by a continuous turnover
of personnel. This task is com-
plicated by Libby's location at
4,800 feet above sea level in the
foothills of a mountain range. Fly-
ing conditions here are less ‘“for-
giving” than most places.

In any event, as long as there
is a U. S. Army Electronic Prov-
ing Ground, Army aviation will
undoubtedly be on hand to en-
hance and expedite accomplish-
ment of the assigned mission.

2. $ At later stages of the SLAR test cycle this RU-8D
was used to continue tests

4, + Here is what all the testing and training was directed
toward: the OV-1
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A Closer Look At Density Altitude

O MANY aviators density al-
titude is something which is
periodically mentioned in weather
briefings that signifies decreased
aircraft performance. While most
aviators are aware of this fact,
few really appreciate the disas-
trous effects that high density al-
titudes can have on aircraft per-
formance unless they have en-
countered the problem in past ex-
perience. Yet year after year dens-
ity altitude is listed as a contri-
buting factor in numerous air-
craft accidents.

While technique is important,
the only way an aviator can be
completely sure that his aircraft
is capable of performing a mission
under high gross weight condi-
tions is to consult the perform-
ance charts in his operator’s hand-
book or other performance indica-
tors. Often these performance
charts, which involve a great deal
of research, testing, and money to
compile, go unused because of the
time and effort required to check
them. As a result, many aviators
proceed with a potentially criti-
cal mission in high density alti-
tude conditions on skill alone.
This places the aviator in a pre-
carious position which could re-
sult in a costly accident.

A better understanding of ex-
actly how high density altitude
seriously impairs the aerodynamic
performance of aircraft will hope-
fully encourage a greater appre-
ciation and use of the operator’s
handbook in preflight planning.

Density altitude is defined as a
theoretical air density which exists
under the standard conditions of
a given altitude or the altitude in
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the standard atmosphere corre-
sponding to a particular air dens-
ity. This definition of density al-
titude sounds like a big mouthful.
To an aviator the important
meaning of this definition is that
an increase in density altitude de-
notes a decrease in air density.
Air density is the main factor
which affects aircraft performance.

Performance of both rotary and
fixed wing aircraft are directly
related to the density of air. Lift,
which an aircraft system is cap-
able of producing, is directly pro-
portional to air density. When a
reduction in air density occurs
there is a corresponding reduction
in available lift. In addition, air
density has a strong effect on en-
gine performance. In gas turbine
engines, air density affects the per-
formance in the same manner as
the airfoil.

The compressor section in a gas
turbine engine is nothing more
than a series of rotating airfoils
designed to increase the pressure
and volume of air delivered to
the combustion chamber. It can
be seen that a decrease in air dens-
ity will cause a reduction in the
efficiency of the compressor sec-
tion resulting in a decrease of
power the engine is capable of
producing. If the density of air
becomes so thin as to cause air-
flow separation over the airfoils in
the compressor section, a stall
occurs. This phenomenon is com-
monly known as a COmpreSSOr
stall.

Results of decreased air density
in a reciprocating engine are the
same. A reciprocating engine re-
lies on airflow through the car-
buretor to sustain the proper fuel-

air mixture required to support
combustion. As air density is re-
duced, the air mass flow into the
carburetor is reduced, resulting in
a loss of power. For this reason
reciprocating engines designed for
high altitude work are equipped
with a supercharger to increase
the air mass flow into the car-
buretor.

The effect of air density on air-
craft is two-fold: First, it strongly
affects the efficiency of the airfoil
or lifting systems. Second, it in-
fluences the efficiency of the pow-
erplant.

Air density is affected by these
factors: altitude, temperature, and
humidity. An increase in any of
these factors will cause a decrease
in air density or an increase in
density altitude. The performance
of all aircraft, regardless of design,
can be critically impaired by the
effects of low air density. To ro-
tary wing aircraft the effects of
air density are more vital due to
critical loading and varied mis-
sion capabilities.

To say that an aviator need
only consult his operator’s Fand-
book to ensure successful comple-
tion of a high gross load mission
is foolish. There can be no sub-
stitute for sound pilot techniques
in marginal gross weight condi-
tions. This combination of skill,
coupled with a thorough knowl-
edge of aircraft capabilities and
limitations, is what distinguishes
the professional aviator. g

CPT Howard is with the Train-
ing Evaluation Branch, Basic In-
strument Flight Division (Con-
tract), Dept of Rotary Wing
Training, Ft Rucker, Ala.
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crash sense

the following 28 pages prepared
by the United States Army Board
for Auviation Accident Research

RECONNAISSANCE
SENSE

Major Chester Goolrick

HERE IS ONE THING you can count on

for sure in this uncertain world. The man

who has acquired knowledge but who fails to use

it, or uses it improperly, is no better off — in fact,

he can be a sight worse off — than the poor chap

back in the jungle still waiting patiently for some-
body to invent the wheel.

You may have the brains of a lab full of Ein-
steins and enough knowledge to replace the entire
faculty, plus coaching staff, of Notre Dame. No
matter. If you put the lid on it you might have
been better off hanging around pool halls for a
living or joining the circus as a water boy for good
old Jumbo, the trained elephant.

Any Army aviator is jam-packed near to bursting
with s<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>