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This month the DIGEST's theme is Re
search and Development. It features 
articles beginning on pages 2 and 4 
that point the way to the future-Army 
aviation operating effectively in a low 
level. adverse weather tactical en
vironment as depicted on the front 
cover. Another article beginning on 
page 30 and the back cover warns of 
the threat wires pose during low level 

flight. Covers by Jack Deloney. 
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THE COMBAT effectiveness of the Army of the decades ahead 
will depend to a great extent on the creativity of today's re

search and development community. This creativity must en
compass technological advancements that will enable the Army 
to procure and to maintain new systems in reasonable numbers 
at an affordable cost. The cost aspect of tomorrow's weapons 
and equipment has taken on significant new implications with 
rising inflation and increasing "people costs." The most remark
able battlefield devices ever devised would be of little use if the 
Army were unable to afford to buy them, to maintain them, or 
to operate them. For that reason General Deane and I have been 
stressing, whenever possible, that today's technology efforts be 
total efforts ... advance our capability but advance it at an afford
able price [see "Army Aviation R&D Looks To Technology," page 
2]. 

In this era of ever-tightening defense budgets we are being 
forced to increase selectivity. I anticipate very few new major 
high cost development programs will be initiated in the next 
decade. But this is not to be taken as an alarming fact, for a 
family of major new items-the "Big Five"-are due to come into 
the inventory in the next 5 to 8 years. Furthermore, a large part 
of our inventory is capable of being product improved to meet 
the requirement of the immediate future, and we intend to make 
greater use of this option to help assure the numerical adequacy 
which is so essential on the battlefield. As the Secretary of De
fense has noted, when Daniel Boone, who shot fifty bears a year, 
was replaced by fifty hunters who averaged two bears each, the 
bears saw no occasion to celebrate the decline in human marks
manship. 

Therefore, priority of our research and development resources 
is being given to completing development of selected programs, 
principally our Big Five, to conducting needed product improve
ments and to supporting our research and exploratory develop
ment programs-the so-called technological base effort that is 
the lifeblood of the weapon systems of 20 years hence. Two of 
the Big Five are aviation programs-the UTTAS [utility tactical 
transport aircraft system] and the AAH [advanced assault heli
copter]. We intend to carry these Big Five programs to comple
tion, if necessary at the expense of certain other development 
efforts. Looking well beyond the day when these aircraft enter 
the inventory, Army aviation will continue to receive a major 
share of the technological base effort. These efforts will be 
utilized not only in designing entire new aircraft systems but 
also to provide the product improvement advances mentioned 
earlier. It should not be overlooked, however, that high priority 
attention within the technological bases of both the United States 
and USSR is devoted to exploiting new technology for adaptation 
to air defense weapons. 

As the world's largest owner of aviation assets, the Army looks 
forward to seven "first flights" in the 3 year period we have just 
entered. Truly the future of the Army is intimately coupled with 
the future of aviation, with as yet unforeseen concepts such as 
air-to-air combat between helicopters likely to become a reality, 
and with land combat truly moving into the third dimension. 

Jfnw_ tJ( /( 7' ;t.~ 
NORMAN R. AUGUSTI NE 
Assistant Secretary of the Army 
(Research and Development) 



Boeing Vertol's UTTAS entry 

2 

ARMY AVIATION R&D 

Lieutenant General 
John R. Deane Jr. 

Chief of Research and Development 
Department of the Army 

ASK TODA Y'S young boy-the 
..n. soldier of the 1980s and 
1990s-to quickly name some 
things he associates with the soldier. 
He will no doubt cite rifles, cannons 
and tanks, but chances are he will 
say "helicopters" rather than trucks, 
reflecting the change in image and 
capability of today's Army. The 
lads who are now 10 to 15 years 
old have become familiar with 
photographs and television scenes 
of GIs climbing aboard or scram
bling out of a Huey (UH-l )-that's 
about the only helicopter they've 
seen. And for good reason- it's 
been around about 15 years and it's 
the workhorse of the airmobile 
concept. 

But we do not intend that the 
young volunteers of tomorrow will 
still find the Huey, or the Huey
Cobra (AH -1) , or the Chinook 
(CH-47) in the 1990s sti1l playing 
the role of the "modern" Army 
aviation fleet of that day. As the 
readers of this magazine know only 
too weB, these aircraft represent, 
basical1y, technology of the late 
1950s and early 1960s. Since then 
there have been remarkable strides 
in technology, in a variety of areas, 
that impact directly on aviation. We 
have learned much, operationally 
and technologically, about reliabil
ity and maintainability, safety and 
survivability, new materials to im
prove engine, transmission and 



LOOKS TO TECHNOLOGY 

rotor blade performance and avi
onics and armament systems, to cite 
a few. 

Two of today's new aviation de
velopment programs-the UTT AS 
(utility tactical transport aircraft 
system) and the AAH (advanced 
attack helicopter)- incorporate 
these technological advances. But 
advances of the state-of-the-art do 
not come in weeks or months. Make 
no mistake, they take years before 
systems application and one sees 
the proven product appearing on 
the production line. 

Part of the problem in Army re
search and development (R&D) 
over the past few years has been 
that the rate of potential technolog
ical opportunities presented us for 
exploration has been increasing. It 
seems at times that as we opened 
one door to explore that area we 
were immediately confronted with 
three more doors directly ahead. 
We never have had sufficient funds 
or time to explore all of these in 
depth, so we have had to be very, 
and we hope correctly, selective. 

Today the problem has become 
more acute as defense dollars are 
buying so much less than they did 
a few years ago. What then is the 
outlook for the future? 

Very honestly put, I see a decade 
of reduced R&D, in order to sup
port the additional requirements of 
the 16-division force structure and 
concurrent modernization of the 
Army's equipment inventory. This 
will be particularly true after we 
get over the hump of major funding 
of the Army's Big Five projects-

Continued on page 20 

Sikorsky's UTTAS entry 
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General Maddox emphasizes the need for immediate reorientation of our 
aviation doctrine in view of the sophisticated Soviet antiaircraft equip
ment displayed in the Mid-East war of 1973. Tactical employment con
cepts refinement, increased aviator training, terrain flying, and improved 
aircraft and equipment are among the priorities the author highlights 

T AST MONTH in the U. S. 
L ARMY AVIATION DIGEST 
I pointed out that Army aviation is 
in a state of flux, which is all right 
if we're improving our lot. 

Well, we know where we are and 
where we are going, which (not ac
cidentally) was the title of last 
month's article. Army aviation's 
goal is to provide the combat arms 
with the firepower and mobility to 
attack, hold ground and defeat the 
enemy in a high threat environment. 
We're moving toward that goal, but 
to achieve it we must establish 
priorities of effort. 

Priorities depend largely on de
ficiencies. Last month I listed avia
tion deficiencies under three major 
headings: doctrine, staying power 
and training. 

Significant effort is required in 
each major area at once and con
currently if we are to attain the 
maximum capabilities from our cur
rent equipment and prepare for the 
substantial modernization which 
begins late in this decade. 

The modernization bow wave and 
affordability seem to always trigger 
lively debate. Therefore, it is appro
priate to take a closer look at the 
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Major General William J. Maddox Jr. 
Commander, U. S. Army Aviation Center 

situation. Over the fiscal year (FY) 
1964-1973 period the aviation pro
gram has averaged 20.5 percent of 
the procurement program. In FY 
1974 we did not buy any airframes. 
While past procurement may be at
tributed in part to wartime expendi
tures, there would have been a large 
bulge even without the war in the 
Republic of Vietnam because the 
helicopter and airmobility came of 
age during this decade. Incidentally, 
the assets procured during that 
period constitute the bulk of our 
inventory through the next 10 year 
period. Related to the Army's total 
obligation authority during the FY 
1964-1973 period , the aviation 
budget never exceeded 14 percent 
while providing a great tactical ad
vance for ground combat. 

Concerning affordability, I am 
less awed by the size of projected 
procurements than I am by the ex
pectation of major gains in combat 
capabilities and the enormity of the 
responsibilities that aviators must 
assume in preparing for combat of 
the future. 

N ow for the priorities. 
Because the battle is the payoff 

I place particular emphasis on those 

• 

requirements which will contribute 
to an early increase in our combat 
capabilities. With a scheduled ar
rival of the AH-1Q Cobra/TOW 
within the next year-and the ex
tended range TOW shortly there
after-the largest increases in tac
tical capabilities will come most 
quickly through improved doctrine 
and training for TOW employment 
(TOW refers to a Tube launched, 
Optically tracked, Wire guided mis
sile; see "Germany Tests Airborne 
TOW," March 1972 DIGEST and 
"1st Combat Aerial TOW Team: 
Helicopter vs Armor," February 
1974 DIGEST). 

Soviet antiaircraft equipment in 
the Mid-East war of October 1973 
dramatized the need to immediately 
reorient our aviation doctrine. 
Otherwise we will be guilty of fight
ing the next war much as we fought 
the last one. 

The U. S. Army Training and 
Doctrine Command (TRADOC) 
already has directed the develop
ment community to produce a basic 

This article was adapted from 
General Maddox' presentation at the 
Army Aviation t'rogram Review in 

August of this year 
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doctrinal threat manual, "Employ
ment Of Army Aviation In The 
High Threat Environment." This 
will be a foundation manual upon 
which a large number of proponent 
manuals will be based. It should be 
available early in 1975. 

The tactical employment con
cepts for the Air Cavalry Combat 
Brigade (ACCB) must be further 
refined and must stress the employ
ment of armed helicopters in mass, 
by platoons, companies and battal
ions. The ACCB must capitalize on 
the initiative of offensive action and 
the surprise to be achieved by its 
mobility. 

Improved training can be accom
plished by a relatively modest in
crease in operating dollars, but it 
will require a major commitment in 
command supervision. Here is a 
training priority list which should 
be accomplished by all aviators to 
prepare themselves for mid-intensity 
war: 

• survivability flying, 
• night flying, 
• instrument training, 
• electronic warfare, 
• gunnery, and 
• synthetic flight trainer. 
First, survivability flying involves 

new tactics. Helicopter aviators 
must be threat conscientious and 

.. . aviators must be threat conscien
tious-trained in terrain flying and 
NOE navigation using tactical maps 

trained in terrain flying and nap-of
the-earth (NOE) navigation using 
tactical maps. While the main bur
den falls on the tactical units there 
is a valid, unfilled requirement for 
a terrain flying standardization 
course for instructor pilots and com
manders at the aviation training 
base at Fort Rucker, AL. 

Emphasis on night flight will pro
vide the next greatest increase in 
combat capabilities. Our people 
must fly more at night to become 
accustomed to night operations
without night vision aids. The ex
perience of the "Ow] Team" at the 
Combat Developments Experimen
tation Command (CDEC) indicates 
that aviators can learn to use am
bient light conditions and be pro
ficient in low level flight at 100 to 
200 feet altitude at reduced air-

speeds-again unaided. Subse
quently we could then graduate to 
the use of night vision devices as 
they become available. Comprehen
sive coverage of the Army's night 
flight program appeared in the 
March 1974 DIGEST. Copies of 
these articles, plus a night bibliog
raphy of all of the DIGEST'S night 
coverage, is available by writing: 
Editor, u. S. ARMY AVIATION DIGEST, 

P. O. Drawer P , Fort Rucker, AL 
36360. 

Instrument flight proficiency is 
mandatory for all aviators. First, we 
must learn and practice in units the 
continental United States (CONUS) 
type instrument flying such as has 
been taught at Fort Rucker for sev
eral years. Then we must graduate 
to a frontline environment where 
there will be minimum aids and 
regulation for accomplishing normal 
battlefield tasks into and out of in

Army aviators must learn tactical 
instruments to prepare for the front
line environment with minimum 

strument conditions. Incidentally, 
we have just begun teaching this 
type of tactical instrument flying for 

NAVAlDs 
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the first time at Fort Rucker. 
Communications discipline and 

- an awareness of electronic warfare 
~ ? - capabilities are other subjects which 
~ __ •• If must be integrated into our tactical 

training at once. 
Specialized gunnery tables for at

tack helicopter crews must stress 
minimum exposure through use of 
terrain, quick engagement and al
ternate positions. Annual qualifica
tions should be mandatory-the 
same as tank gunnery and marks
manship training. 

Use of synthetic flight trainers 
Continued on page 27 

5 0
"·' 

~ .' , 
\ -



JEWS 
ROM 
EADERS 

Sir: 
May I, at this extremely late date, 

make a comment on the article "Pin
nacle Operations" by Flight Lieutenant 
Brian A. Wright of the Royal Air Force 
as published in the September 1973 
issue of your magazine. 

It appears that the CFS (RAF) is at 
some variance (on one major point) 
with such mountain flying authorities 
as the Okanagan Helicopter Company, 
its Mountain Flying School, and num
erous other helicopter compaQies op
erating in Canada and worldwide. 

Whereas Flight Lieutenant Wright 
advocates a steep approach (the stronger 
the wind the steeper . the approach), the 
Okanagan technique is based on a nearly 
flat approach, with no noticeable at
titude changes on the way in, a high 
collective all the way, and maintgining 
a "drop-off" (or escape rbute) at all 
times. Approaches are never mllde 
directly towards a pinnacle or ridge, 
instead the Okanagan technique is to 
stay in close to the ridge and in uplifting 
air. (One must think of mountain winds 
as blowing up and down-not horizon
tally.) 

As a graduate of the Okanagan moun
tain flying course and one who has 
operated both piston and turbine heli
copters in the CanaQian Rocky Moun
tains, up to about 1] ,000 feet, I am 
surprised that anyone would advocate 
anything other than the nearly flat 
approach. It is possible that the RAF 
have taught themselves some false les
sons operating in the Welsh "moun
tains" which peak out at about 4,000 
feet? 

There is one other aspect to this 
mountain flying business that is largely 
ignored , and that is the purely miiitary 
consideration of cOhcealment of one's 
activities. It is rather obvious that one 
does not want military helicopters 
flitting around above the peaks where 
they are exposed to enemy observations, 
as one assumes that military heiicopters 
landing in mountainous areas do so for 
milit ary reasons. the flat approach thus 
blends in nicely with military require
ments. 

Major John Hugill 
Combat Arms School 
Combat Training Centre 
Canadian Forces Base Gagetown 
New Brunswick. Callada 

The September issue of the DIGEST 

For those who want an authentic piece of aviation . history the Smithsonian 
Institution has published the first of its Historic Aviation Series of posters. 

In preparing the CHICAGO, f1agplane of the first round-the-world flight 
for display in the new National Air and Space Museum, the Smithsonian had 
to replace the deteriorated wing and tail fabric. The replaced original fabric 
was cut in 2 in~h squares and mounted on a handsome IS" x 20" poster under 
a print of the CHICAGO . . The second in this matching series of posters will be 
the Fokker D -7 of World War I and Red Baron fame, and the third, the Fokker 
T-2 that was the first to make a nonstop flight from coast to coast. 

Because the posters contain an authentic piece of history and were produced 
by the Smithsonian in only very limited numbers, they are really valuable coi
lectors' items. They are most suitable for framing. The posters can be ordered 
for $10.00 each from: Historic Aviation Series; National Air and Space 
Museum, Room 1168; Attention: Joan Burroughs; Smithsonian Institution ; 
Washington, DC 20560. 

cont~ined an error on page 19, which 
continues the "l'hreat" story. Photo
graph numtier 12 · is wrongly identified 
as the ZSU-23 in the caption. The photo 
is correctly identified in the body copy 
halfway down the same column as the 
ZSU-57-2.-Edilor 

Sir: 
Having survived the apathy toward 

Army aviation of the 1950s and the 
mayheri1 of the 1960s, I am concerned 
that being nibbled to death by ducks 
may be the cause of Army aviation's 
death in the 1970s. 

• As a result of cutbacks in the size 
of the Army and the corresponding re
ductioris in defense spending, the de
mand for aviators and aircraft is not 
nearly what we have grown accllstomed 
to . 

• Reorganizations of major com
mands along with the ongoing reorgani
zation of Department of the Army staff 
have had, and will continue to have, 
significant impact on Army aviation. 

• Industry is feeling the pinch of our 
reduced spending arid much of Army 
aviation's support from that segment is 
waning. 

• Internally, the running gun battle 
between warrant officer and officer avia
tors over flight pay, assignments, pres
tige, ad infinitum is seriotlsly crippling 
Army aviation. 

• Decline in the total number of 
aviators and flying positions Army-wide 
has drastically dimmed our visibility 
and influence throughout the Army. 

• The loss of the Director of Army 
Aviation in the Office of the Assistant 
Chief of Staff for Force Development 
as the focai point for aviation matters 
at Department of the Army (DA) level 
puts us in the position of having to rely, 
in many instances, on nonaviators to 
plead our case for people, money and 
policy. 

• Doctrinal concept conflicts which 

U. S. ARMY AVIATION DIGEST 



exist between and among various service 
schools charged with an important slice 
of the aviation pie because they will not 
agree on which way we are going or 
should go. 

• The temptation and evidence of a 
trend to turn inward and isolate our
selves until the "second coming" of 
Army aviation takes place. 

• Other ducks which you can supply 
from your own flock. 

Stop and consider these ducks. They 
affect you, me, and everyone else in
volved in Army aviation. They affect the 
Army. I hope that we can do something 
to lessen their impact or better yet turn 
them to our advantage. I do not have 
all the answers or advice necessary to 
combat the ducks, but I have some opin
ions that might give us a start (or heart 
attack) : 

• Settle our internal disputes among 
warrant officer and officer aviators. My 
feelings are that flight pay should be 
equal for equal experience and respon
sibility in aviation. A ratio of warrant 
to commissioned aviators of 10 to 1 
may be a suitable ratio in aviation 
units. Let warrant officers concentrate 
on being professional aviators and com
missioned officers concentrate on being 
professional officers because the officer 
personnel management system (OPMS) 
requires officers to have a primary and 
an alternate specialty- aviation is not a 
specialty. There is no room at the top 
for a fulltime throttle jockey, but we 
cannot exist without them. Thus warrant 
officers are indispensable. 

• Out of all of the Army aviators 
that we have, how many are active 
members of the Army Aviation Asso
ciation of America (AAAA)? This is 
not a shill job for AAAA, but until 
some other organization comes along 
we should have maximum membership , 
maximum participation and maximum 
support of the only organization that 
Army aviators have to lobby for sup
port of programs necessary for us to 
progress. If this is unacceptable, then 
maybe we should all join the Associa 
tion of the United States Army and 
force them to represent us. Associations 
of this nature serve another vital func
tion which is to enhance and increase 
the close relationship between industry 
and Army aviation in a helpful manner. 
Industry can and does lobby for us and 
we can use all the help we can get when 
it is for our mutual advantage. 

• General officer aviator representa
tion at DA and Department of Defense 
(DOD) in key positions is out of my 
realm , so I'll "duck" this one and let 
someone else handle it. 

• Stop the introvert trend. Get out 
and sell aviation . Find new ways that 
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aviation can contribute to the Army's 
mission. Don't live in the past when our 
future is still ahead of us. 

• Watch out for the ducks! 
LTC William W. Fraker 
ODCSROTC (ATRO-ED) 
HQ TRADOC 

Regardless of what branch persons 
may be, their stories of how communi
cations-electronics played a significant 
role in the success or failure of an 
operation at division level or lower in 
Vietnam could be most useful. 

Fort Monroe, VA 23651 

Sir: 

Anyone who is willing to contribute 
to this segment of military history by 
relating significant personal experiences, 
or sharing photographs or other histori
cal documents, please contact: 

Monograph Task Force 
U. S. Army Signal School 
A TIN: ATSO-MTF 
Room 218, Nelson Hall 
Fort Gordon, GA 30905 
AUTOVON: 780-665217254 

COL Joe W . Finley 

An official Department of the Army 
history of division-level communica
tions in the Republic of Vietnam is being 
written. The assistance of people (both 
active and retired) with significant com
munications-electronics related com
mand, staff or operational experience in 
Vietnam is needed. Leader, Monograph Task Force 

A SIGN SIMILAR to the one at 
right was observed in an airfield 
operations recently. 

CONSUMPTION 
UH-1 90 GPH 
U-8 XX GPH 
T-41 XX GPH 

This brings to mind a number of questions. Just what is " average 
fuel consumption" ? Is it the fue l used over a period of time 
divided by the hours flown, or is it an average fuel consumption 
of a fleet of aircraft? Under what conditions was the above aver
age fuel consumption determined? Is the " average" va lid for all 
series UH-1 (A, B, C, D, H, M)? Consider the UH-1 D/H alone. 
There is a distinct difference in the fuel consumption of the 
T53-L-11 and T53-L-13 engines. Furthermore, variations in gross 
weight, airspeed, temperature, altitude and use of bleed air cause 
significant changes in fuel flow. Compare the following for the 
UH-1 H: 

Example 

A 
B 
C 
D 

GRWT Airspeed OAT Press Alt Fuel Consumption (lb/hr ) 
( Ib) (KIAS) ( OC) (ft) Bleed Air On Bleed Air Off 

9,500 90 0 Sea Level 575 545 
9,500 113 0 Sea Level 700 642 
7,500 90 + 10 6,000 510 462 
7,500 102 + 10 6,000 568 505 

In example A, the helicopter (with crashworthy fuel system 
and bleed air ON) would have 2 hours and 21 minutes fuel on
board for that condition and could travel a distance of 163 
nautical miles (with 30 minute fuel reserve). In contrast, example 
D would have 2 hours and 24 minutes fuel onboard and could 
travel 214 nautical miles (with 30 minute reserve). 

As a matter of fact, fuel consumption for this one aircraft 
may vary from 360 pounds per hour (55 gallons per hour) to 710 
pounds per hour (1 09 gallons per hour) at gross weights of 7,000 
to 9,500 pounds. 

These examples point up the fact that there is no average fuel 
consumption that can be applied to all flight conditions for an 
individual aircraft- and certainly not to different series. 
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William K. Brehm 
Assistant Secretary of Defense 

for 
Manpower and Reserve Affairs 

I N PREPARING FOR this ad
dress, I had a number of choices 

as to topic: I could speak about the 
all-volunteer force and the Army's 
successes in meeting its manpower 
goals; I could talk about the future 
of Department of Defense (DOD) 
manpower programs; I could dis
cuss DOD's $7 billion commitment 
to the training mission, which is not 
much smaller than the entire DOD 
Research & Development, Test & 
Evaluation (RDT&E) budget; or 
I could speak about the head
quarters review exercise directed by 
the Secretary of Defense in Octo
ber 1973. 
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With the possible exception of 

Mr. Brehm became the Assistant 
Secretary of Defense for Man
power and Reserve Affairs in 
September 1973. Before this he 
was the Deputy Assistant Sec
retary of the Army for Land 
Forces Programs 

oo~ 
OOC:~ 

o~~):1 ••• 
o L .... ~~!.·· 

Thecr~~ 
. O~ 

ArmYi~. 
o • : 

Division 80\ 
0"""-'\ 

F 
. C~~ .. 

orce ~~\. 

Concept co~:r~ .... 
Oo-«~ 

0000 

the headquarters review, however, 
none of these deals directly with 
force structure. And having been a 
sometime participant in the devel
opment of the force structure plan
ning concept now in use by the 
Army, I was intrigued by the op
portunity to discuss that concept. 
So I ask your indulgence as I com
mit one of the cardinal sins of man
agement-that is, dealing with a 
nostalgic subject now being well
handled by experts, but with which 
it is most difficult to sever one's 
direct interest. 

Before proceeding, however, I 
would like to note the progress that 
has been made in the area of head
quarters reductions. To date, 
through consolidation and stream
lining we have been able to identify 
22,400 support spaces which now 
can be converted to increase combat 
strength and readiness. And, we are 
by no means finished. The Army's 
share of these savings has much to 
do with its ability to build toward 

16 active divisions without chang
ing total active-duty strength. Our 
success in this effort has been di
rectly attributable to the Services' 
hard work and sincere support; 
and on behalf of the Secretary of 
Defense, I express our deepest ap
preciation. You have made our task 
much less difficult than originally 
anticipated. 

Now to force structure. One of 
the unique characteristics of land 
forces is that their complexity dic
tates a need for some kind of theory 
(if not theology) to enable us to 
comprehend, measure and manage 
them from a force structure point 
of view. Those of us who have 
worked on these issues appreciate 
the need for a simple system that 
will enable us to describe Army 
force structure in a way that ac
counts for all units-not just com
bat divisions. Such a system then 
can be used not only for force 
structure managemen t but also as a 
basis for making force level de-
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cisions and determining gross man
power requirements. The Army has 
such a system today and it is work
ing very well. 

Since about 1966 the Army force 
structure has been constrained by a 
very simple device-the total num
ber of structure spaces (military 
personnel billets at 100 percent 
manning) authorized for all tables 
of organization and equipment 
(TOE) and tables of distribution 
and allowances (TDA) units in the 
active, reserve and unmanned com
ponents. (In peacetime certain units 
are equipped but not manned on 
the theory that there will be time to 
organize and fill them with trained 
personnel after M-Day.) These 
structure spaces are in turn divided 
into three categories: division 
forces, special mission forces and 
general support forces. Special mis
sion forces comprise groups of units 
highly tailored to specific missions 
such as the brigades in Alaska, 
Panama and Berlin. General sup-
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port forces are designed to support 
division and special mission forces. 
It is the first category-division 
forces-that I will cover here. 

The number of structure spaces 
available for division forces is de
termined by mUltiplying the total 
number of division forces author
ized by the division force planning 
factor-the average number of 
structure spaces required for the 
division and the support units it 
needs to sustain it in combat: 

Total Structure Spaces 
Division Foree (DF) tatagory 

Number of DF Total Structure 
DFs Planning Factor Spaces - DFs 

23 x 48,000 1,104,000 

It often is called the division force 
equivalent (DFE). These structure 
spaces are then divided among the 
three components-active, reserve 
and unmanned-according to 
readiness objectives. 

The initial formulation of the 
DFE in the middle 1960s, while 
easy to comprehend, was indeed a 
profound step forward in basic 

force planning and management. 
There was a time in the early 1960s 
when the Secretary of Defense and 
the Secretary of the Army discussed 
and even debated what the appro
priate size of a combat division 
should be. This seemed to some of 
us at the time to be a questionable 
topic for discussion at that high 
level. First, the divisions repre
sented but a fraction of the total 
force structure. Second, the mem
brane that separates the division 
from the rest of the Army-in-the
field is really arbitrary; it is based 
on such considerations as span of 
control and allocation of missions 
among field commanders at the di
vision, corps and field Army head
quarters levels. Yet, because Army 
force structure then was basically 
open-ended, there was a tendency 
to place great importance on the 
size of individual units and, of 
course, the divisions were the most 
obvious. 

After the DFE concept was im-
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USE OF RESERVE COMPONENT 
SEPARATE BRIGADE TO 

ROUND OUT ACTIVE DIVISION 

frame. Those studies produced 
different force planning guides for 
different areas of the world. For 
example, it was determined that we 
needed about 52,000 structure 
spaces per division for multidivision 
deployments to Southeast Asia; 
about 50,000 per division for de
ployments to the Republic of Korea; 
and about 45,000 per division for 
Europe. Initially, different values 
of the planning factor were used for 
different divisions to reflect the 
needs of the particular theater in 
question, but ultimately a single 
value of 48,000 was adopted in the 
interest of simplicity. 

Division 
Force: 

Division 
Equivalent 

Support 
Increment 

Active 
Component 

--- ---1 

Bde Bde 

I 
I 
I 

Reserve 
Components 

Bde Bde Bde 

Sep 
Bde 

Figure 1 But the DFE of 48,000 is now 8 
years old and a number of things 
have changed in the interim. We 
have fought another war and under
stand better the relationships be
tween support units and combat 
units. We have developed new 
equipment which is more effective 
but which, in some cases, is also a 
greater consumer of support. We 
have a national policy that suggests 
a stronger force orientation toward 
NATO (North Atlantic Treaty Or
ganization) where we can expect 
certain kinds of support from our 
allies. In addition, manpower costs 
have risen substantially and it has 
become increasingly necessary to 

plemented as a management tool a 
number of things happened. First, 
the Secretary of Defense lost inter
est and properly so in the sizing of 
Army divisions, and the responsi
bility for making that determination 
was delegated to those in the best 
position to do so. Moreover, de
tailed Secretary of Defense controls 
on other major force structure units 
(brigades, battalions, aviation com
panies) disappeared because there 
was no need for them. The DFE, 
by definition, placed a limit on the 
aggregate amount of structure that 
could be used to support a combat 
division, and then it was up to the 
Army to allocate the spaces in the 
most effective way. This established 
a healthy competition among the 
various functional claimants for 
structure: maneuver, artillery, en
gineer, medical, transportation, 
maintenance, etc. This competition 
helps to ensure that only those pro
ponents with the most persuasive 
arguments will succeed in getting an 
increase in the structure allocated 
to their function. It means that when 
a new mission comes along it must, 
in effect, fight its way into the DFE 
and force out something else of 
lower priority. 

Under this concept one does not 
change the size of the Army by 
changing the DFE, but rather by 
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changing the number of division 
forces. And this, of course, is ex
actly the kind of issue upon which 
the Secretary of Defense and Sec
retary of the Army should focus
not on how large a combat division 
should be. 

One should not change the DFE 
frequently, for to do so would de
stroy one of its main virtues-that 
of lending stability and credibility 
to the force planning process. The 
current value of the DFE-48,000 
structure spaces-originally was de
rived from wargame analyses con
ducted in the 1964-1965 time 

Number 
of DFE 

Figure 2 
ARMY DIVISION FORCES 
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improve the productivity of our per
sonnel. We believe too that the 
Soviet Union, whom we consider to 
be our principal potential adver
sary, devotes a larger fraction of its 
division forc~ structure to combat 
capability than we do. The latter 
point poses a pit of a dilemma for 
us: We either have to downgrad~ 
Soviet combat capability on the 
theory that its combat units are 
undersupported; or assume that 
Soviet strategists are preparing for 
a different type of war than we; or 
conclude that they have a better 
grip on the teeth-to-tail problem 
than we. 

All of these things suggest that 
after 8 years the time is right for re
examining the DFE and its relation
ship to the combat division and the 
Army's missions. The Army staff 
currently is engaged ip such a re
view and I understand that the 
results will be · ~vailable sometime 
this fiscal ye~r. I don't propose to 
talk today about the internal unit 
mix of the division force, but I 
wOtlld like to discuss some changes 
that have already taken place which 
may, in tum, require a change in 
the size of the DFE. These changes 
have to do primarily with the treat
ment of the separate brigade. 

There is an inconsistency in the 
division force planning concept 
dating back to the Reserve Compo
nent reorganization of 1967-1968 
when 21 separate brigades were for
mally brought into the force struc
ture. Many of these represented 
residual elements of reserve combat 
divisions that were being disestab-

. lished simply because the total num
ber of divisions in the Reserve 
Components at that time was out of 
line with respect to our ability to 
equip and support them. The re
organization eliminated low priority 
Reserve Component units, thus it 
became necessary to find missions 
for the new separate brigades and 
to rationalize them into the Army 
total force structure. . 

Missions for four of the 21 bri
gades were found in the special mis-
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ARMY DIVISION FORCES 
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Figure 3 

sion forces category on the theory 
that separate brigades with only a 
minor amount of support could be 
used during times of emergency to 
reinforce certain remote, but impor
tant, geographical areas. A fifth 
brigade was assigned to the general 
support forces category as a school 
troop brigade which would perform 
that function upon mobilization. 
But this still left 16 brigades to be 
absorbed into the division forces 
category. 

One possibility was to consider 
each of the separate brigades as 
one-third of a division equivalent 
and to provide it with a pro rata 
share of support as dictated by the 
DFE. We thus could have counted 
them as division fOrces right along 
with those associated with the re
maining eight National Guard di
visions and the active divisions. 
However, this would l1ave created 
a requirement for another 170,000 
support structure spaces to flesh out 
the additional division forces. Since 
the low priority divisions were in
activated in the first instance to 
avoid this problem, this was not a 
realistic alternative. 

Finally, the rationale was adopted 
to place these 16 brigades withip 
the support increments of the ex
isting division forces-the theory 
being that upon mobilization? the 

Reserve Components could supply 
two separate brigades for each 
group of three division forces, oper
ating as part of the support struc
ture. Tpe separate brigades thereby 
could provide rear area security and 
possibly be usep to substitute for 
major units ~ithdrawn from com
bat. Under this concept these bri
gades would not be counted as 
primary fighting units and would, 
therefore, not require a major de
gree of logistics support either in 
the form of support structure or in 
the form of · cOmbat loss replace
ments and ammunition resupply. 

Parenthetically, I might mention 
tpat at various times during the 
~uildup in the Republic of Vietnam 
certain of these Reserve Component 
separate brigades were designated 
as high priority units which could 
Qe used in an emergency to rein
force our forces in Europe. In this 
capacity they assul11ed a role as 
primary fighting units available for 
e;Irly, 4eployment-earlier, in fact, 
than the time frame required for 
4epioying reserve divisions. The 
theory ran that when the reserve 
divisions finally reached the theater, 
the brigades would then be pulled 
back to perform their rear area 
security functions. 

However, as the force structure 
planning concept became institu-
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tionalized and the Army improved 
its system for determining support 
requirements, the brigades came to 
be treated as though they were com
bat units that would fight in the line, 
perhaps as part of a corps force 
alongside the combat divisions. This 
meant in effect that the mix of units 
within the 48,000 planning factor 
gradually was adjusted to accom
modate a full measure of support 
for divisions and separate brigades 
alike. While this did not happen in 
a single stroke, the net result was 
the same, and it is the situation we 
find existing today. In terms of 
basic concept there is very little to 
distinguish the separate brigades 
from the divisions with respect to 
sustained fighting capability. 

What has happened is that the 
Army has improved its teeth-to-tail 
ratio by upgrading these support 
brigades from the status of "non
fighters" to combat units, all within 
the planning factor of 48,000. Yet, 
the Army has not taken credit for 
doing so. 

The war in Vietnam was an in
teresting test case for determining 
what the real role of the separate 
brigade would be in a future con
flict. Several separate brigades were 
deployed to the Republic of Viet
nam, and all were fully supported 

as combat units. Moreover, most 
were ultimately formed into divi
sional structure. 

It also is worth noting that the 
corps headquarters gradually has 
assumed the role of the field Army 
headquarters, performing both the 
tactical headquarters and support 
headquarters functions. Thus, it be
comes relatively simple to consider 
separate brigades with a comple
ment of three to five maneuver bat
talions as small divisions which can 
in effect be fought as corps combat 
units alongside the larger conven
tional combat divisions. 

Still another flaw in placing the 
separate brigade within the support 
segment of the planning factor de
veloped as a result of the affiliation 
concept, whereby reserve units are 
associated with active units. In the 
Army's current force plan, certain 
separate brigades from the Reserve 
Components will constitute the third 
brigades of a select number of ac
tive divisions. Thus, the active di
visions wiIJ be operating on a peace
time basis with only two active 
brigades and will depend on the re
serve brigades to round them out to 
full strength. While a sound idea 
from the standpoint of readiness, 
this introduces an internal contra
diction because we are counting 

such brigades as part of divisions 
on the one hand and as support 
brigades to provide rear area se
curity on the other . 

What would be the impact of up
grading these separate brigades and 
counting them (in three's) as di
vision equivalents? The arithmetic 
is simple. Given a total number of 
division force structure spaces, we 
would divide that number by a 
larger number of division equiva
lents and, hence, would obtain a 
smaller DFE. We could do this with 
the assurance that all of the division 
equivalents, including those formed 
by the separate brigades, would, in 
fact, be fully supported because that 
is precisely how the Army has been 
planning for them in recent years. 

The Army's projected 16 division 
active force, coupled with the eight 
National Guard divisions, normally 
would give us a total of 24 division 
equivalents. However, because three 
of the 16 active divisions have only 
two brigades each, these three di
visions in terms of division equiva
lents are worth only two. So, th~ 
total number of division equivalents 
is really 23. While each of the three 
divisions would pick up a separate 
brigade from the reserves upon 
mobilization, they would do so at 
the expense of opening up holes in 
the support increments. The bri
Rades can't be counted both ways. 
Figure 1 illustrates the situation. 

Figure 2 is a nomograph which 
helps us determine the total number 
of division forces we can get out of 
a total structure strength of 1,100,-
000 as a function of the size of the 
OPE. It also permits us to de
termine the average number of 
maneuver battalions per DFE, as
suming that the total number of 
maneuver battalions available is the 
programed active and reserve di
vision forces total of 295. The cur
rent situation is portrayed: We see 
that for a planning factor of 48,000 
we can form 23 DFEs, with an 
average complement of 12.8 ma
neuver battalions each. 

The first step that should be con-
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sidered is to account properly for 
the three separate brigades in the 
Reserve Components that would be 
used to round out the three active 
Army divisions. The three can col
lectively be counted as a division 
equivalent and since they are fully 
supported we can add one division 
force to the 23 that we already are 
counting. However, to do so-and 
still live within our present total 
structure strength-requires that we 
reduce the DFE in size. Going back 
to our nomograph (figure 3) we see 
that the effect of this change is to 
reduce the DFE to 46,000 struc
ture spaces. This approach slightly 
reduces the average number of ma
neuver battalions per DFE, from 
12.8 to 12.3. 

That clears up one major incon
sistency but it does not yet get us 
completely square with reality. We 
are still counting as support units 
combat brigades which are fully 
supported themselves and which 
could, therefore, at least theoreti
cally, take their places in the line 
alongside the larger divisions. If we 
take the additional step of counting 
these remaining 13 brigades as 41;3 
division equivalents, then the total 
number of division forces is in
creased to 28 113, as shown in figure 
4. We see that for this third way of 
portraying the force structure we 
would have a DFE of 39,000 struc
ture spaces with an average of 10.4 
maneuver battalions each. 

It should be noted that in addi
tion to furnishing roundout brigades 
for three active divisions the Re
serve Components also furnish in
dividual maneuver battalions for 
certain active divisions to bring 
them up to a full complement upon 
mobilization. Under today's plan 
these battalions would come from 
the group of separate maneuver bat
talions provided within the reserve 
structure. This concept of comple
menting the active forces with 
quickly mobilized reserve units can 
and should be continued since it 
maximizes force readiness. Within 
the 16 division active Army a total 
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of 11 require roundout by the re
serves, either in the form of bri
gades or battalions. To distinguish 
these from the five active divisions 
that have their full complement of 
battalions, we might call them 
hybrid divisions. 

One could go even further and 
count armored cavalry regiments as 
division equivalents, making the as
sumption that three would consti
tute the equivalent of one division. 
The theory here would be that the 
regiments, like separate brigades, 
also are fully supported and de
signed to fight in the line. There are 
eight regimental-sized combat or
ganizations in the active and Re
serve Components; and if we were 
to include these in the division 
equivalent column as well, the aver
age DFE would then be about 
36,000. We then could achieve a 
total of 31 DFE. There is some 
question in my mind as to whether 
one would want to go that far in 
view of the fact that the role of the 
armored cavalry regiment is some
what different from that of the com
bat brigades. At a minimum, though, 
it might be studied and the advan
tages and disadvantages carefully 
weighed. 

All of these alternatives are sum
marized and compared in figure 5. 

That is about as much tinkering 
with the Army force planning sys
tem as I will do here. I hope that all 
of you recognize that my purpose in 
presenting this analysis of the divi
sion force planning concept has 
been to stimulate discussion on what 
I think is an interesting and very 
important topic. I personally feel 
that the Army should come to grips 
with the anomalies that have devel
oped over the past 8 years. At the 
same time no one should be misled 
into thinking that simply because 
we have- through an accounting 
change-increased the total number 
of division force equivalents from 
23 to 28 or 31 we have magically 
increased the combat capability of 
our land forces, After all, we fixed 
the total number of maneuver bat
tallions as well as the aggregate 
amount of division force structure, 
both of which are pretty good meas
ures of relative combat strength. 
However, I do think that it is defi
nitely in the Army's best interest to 
describe its land forces in the most 
accurate way possible. Only then 
will we be able to ward off possible 
misunderstanding and unwarranted 
criticism. ....,-
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Michael J. Wilkin, DAC 

Electronics Engineer 
U. S. Army Electronics Command 

Fort Monmouth, NJ 

The author describes the newly developed OH-58 Kiowa stationkeeping 
lights designed at the U. S. Army Electronics Command and their value 
to night tactical operations. The design not only prevents detection 
from below but also allows a trailing aircraft pilot to immediately 
detect movements in pitch, roll and yaw. The lights make possible 
formation takeoffs, enroute joinup and even formation landings at night 

I T'S A DARK, CLEAR night 
and you are awake and preparing 

for a mission. You, an AH-1 Huey
Cobra pilot, are part of an attack 
helicopter team and there is enemy 
tank activity along the front to
night. After you preflight and are 
briefed, you take off in a loose 
formation accompanied by an OH-
58 Kiowa scout helicopter. Using 
the visual night flying techniques 
that were developed by the U. S. 
Army Combat Developments Ex
perimentation Command (CDEC) 
during Experiment 43.7 (see "NOE 
At Night" and "Getting Started," 
March 1974 DIGEST), or by using 
night vision goggles AN /PVS-5 
(see "Helicopter Low Level Night 
Operations" and "How Night Be
comes Day," May 1973 DIGEST) 

the two of you fly nap-of-the-earth 
as he guides you along the ap
proach routes to your operational 
area. There your scout seeks out 
the enemy and guides you into 
position for attack. This pattern is 
repeated until you and your scout 
return to base. 

During the reading of this hypo
thetical operation you may have 
wondered: Besides the difficulties 
of night NOE flight and target ac
quisition , how do I maintain visual 
contact with my scout helicopter 
during the mission without giving 
away our position? If the scout 
turns on his standard position / 
navigation lights he will be seen 
by everyone. If he flys blacked out 
the range over which you can main
tain visual contact with him is short 
and it is difficult for you to visually 
determine his intentions-such as a 
turn across your flight path. 

Night vision target acquisition 
systems typically have a narrow 
field of view and lack depth per
ception, making them unsuitable 
for this application. If you are 
using the night vision goggles they 
can aid in formation flight! station
keeping. However, last summer 
MASSTER (Modern Army Se
lected Systems Test, Evaluation 
and Review) at Fort Hood, TX, 
determined that at low sky illumi
nation levels some aircraft lighting 

is required when the goggles are 
used for this. This is the problem 
that CDEC encountered during Ex
periment 43.7, Attack Helicopter 
Clear Night Defense. Responding 
to their need the Avionics Labora
tory, U. S. Army Electronics Com
mand (ECOM), Fort Monmouth, 
NJ, drawing upon experience 
gained from designing covert for
mation lights for UH-l Hueys, de
signed and built a special set of 
stationkeeping lights for the OR-
58. The author was the project en
gineer on this effort. 

During the CDEC experiment 
a light equipped OH-58 was used 
in night low level tactical opera
tions similar to the one described 
at the beginning of this article. The 
stationkeeping lights are used with 
no other exterior lights and enable 
formation takeoff, enroute rendez
vous and joinup, enroute station
keeping and formation landings. 
They define the scout's extent, 
heading and attitude without il
luminating adjacent areas of the 
fuselage. His movements in pitch, 
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roll and yaw are immediately de
tectable by a trailing aircraft which 
results in reduced aircraft separa
tion (when desired) and elimina
tion of any requirement that the 
scout radio intentions before a turn 
or change in airspeed. Yet the lights 
are positioned or shielded so as to 
prevent their detection from below 
the aircraft. This was confirmed 
during the CDEC' experiment us
ing air defense crews equipped with 
light intensification sights. 

This stationkeeping light kit con
sists of a control panel and four 
variable intensity electrolumines
cent (EL) panel type lights appro
priately colored and positioned on 
the fuselage. EL lights are broad 
area phosphorescent type lights and 
have seen commercial application 
in the home in recent years as green 
night lights. Actually the color can 
be one of several depending upon 
the phosphor used. On the OH-58 
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three EL lights are green and one 
is red. All lights are 2 inches by 
10 inches in illuminated area. They 
are positioned on the aircraft so 
as to be on the corners of an imagi
nary diamond with the red light 
on the front corner of the diamond 
(figure 1). The red light which is 
tilted back is covered with light 
control film to prevent ground ob
servation. Light control film is a 
thin sheet of plastic which works 
like a Venetian blind channeling 
the light in a desired direction. The 
green lights are positioned face up 
to prevent their detection from the 
ground. The installation is simple 
and thus far dependable. 

After evaluation of the OH-58 
Kiowa CDEC requested that a sta
tionkeeping light kit for an AH-l G 
HueyCobra be designed and built. 
Since it was to have similar light kit 
operational requirements it was de
cided to keep the OH-58 and AH-
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1 G light kits as alike as the fuse
lage permitted. The AH-IG light 
kit (with lights positioned as 
shown in figure 2) was built and 
installed at CDEC in late summer 
of 1973. In addition to the EL 
lights, shielded incandescent rotor 
tip lights ' were installed. Evalua
tion of the kit design and deter
mination of tactical utility was to 
be conducted when CDEC was 
scheduled to resume night testing 
in August 1974. 

As indicated previously, the de
sign for the OH-58 and AH-IG 
lights kits was taken from that de
veloped for the UH-l-the forma
tion marking Jight kit, KMU-
414/ A. Like the others it also is 
designed to permit covert night 
VFR (visual flight rules) multiple 
aircraft operations; however, for 
th.e UH-l the emphasis was on 
larger formations of aircraft with 
spacing of 200 feet or less between 

) 
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aircraft. Ten such kits were in
stalled on UH -1 s at MASSTER 
and tested there during the sum
mer of 1973. Vee, staggered trail 
and trail formations of normally 
four to five aircraft were flown 
NOE up to 200 feet above ground. 
Using only the KMU-414, forma
tion takeoffs, enroute rendezvous, 
enroute formation flying and for
mation landings were accom
plished. Other selected lighting 
techniques to provide the required 
capability also were evaluated but 
the KMU-414 was found clearly 
superior. Figure 3 shows the loca
tion of the EL lights. The kit also 
includes rotor tip lights which 
form an elliptical ring of light 
above the helicopter. This changes 
shape when attitude changes are 
initiated. Pilots consider it the most 
useful of all the formation lights. 

MASSTER also evaluated the 
formation flight potential of night 
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vision goggles, AN/PVS-5. It was 
found that NOE and low level 
covert formation flight with gog
gles was possible under a wide 
variety of conditions. But the gog
gles were most effective for forma
tion flight when the helicopters 
were equipped with the KMU-414 
and operated at low intensity and 
when the engine infrared (lR) ex
haust emissions were shielded from 
direct goggle view. Without the 
IR exhaust emission shielding the 
engine exhaust appeared as an ex
tremely bright, distracting light to 
the IR sensitive goggles. 

These light kits for the OH-58, 
AH-l G and UH-l are in the ad
vanced development stage. It is still 
uncertain whether they will be 
adopted as, for example, MAS
STER's recommendation for the 
KMU-414/ A. This is because at 
this time there has been no formal 
Army requirement established for 

covert night formation flight/sta
tionkeeping for these helicopters. 
Existing or future Army helicopters 
which have, or have a requirement 
for, covert formation lights are the 
CH-47 Chinook, the utility tactical 
transport aircraft system (UT
T AS) and the heavy lift helicopter 
(HLH). In view of the recent 
CDEC and MASSTER tests, the 
Avionics Laboratory will attempt 
to determine, through coordina
tion with the Army Training and 
Doctrine Command, possible user 
interest in light kits for other air
craft types such as the OH-58, 
AH-l G, UH-l, advanced scout 
helicopter (ASH) and the ad
vanced attack helicopter (AAH). 
If user interest and formal require
ments for any of these aircraft can 
be established, then development 
of the kits will be completed and 
production of them started. ~ 
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Will OERs (officer efficiency re
ports) be the focal point for de
cisions as to career development 
under OPMS? 
For the Army officer the evalua
tion reporting system provides an 
important periodic contribution to 
an officer's record of professional 
development. OPMS still sees the 
requirement for such a management 
tool (see chapter 5, DA Pam 600-3 
for a complete discussion on 
OERs). 

What can a lieutenant do to pre-
, pare for OPMS and what considera
tions should he evaluate? 
In preparing for OPMS, officers of 
all grades would be well advised to 
read their copy of DA Pam 600-3, 
"Officer Professional Development 
and Utilization," March 1974. This 
document was produced in suffi
cient copies to issue one copy to 
every officer on active duty. 

Can a person be given a specialty 
field based on genuine interest it he 
is not technically qualified; i.e., ex
perience or formal schooling? 
Yes. Specialty designations will be 
based on three factors: the officer's 
preferences, his qualifications and 
Army requirements. Ideally, an of
ficer should have some qualifica
tions in a specialty at the time it is 
designated; however, this will not 
always be possible. 
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QUESTIONS 
What can a person do if he is not 
satisfied in his assigned specialty 
after he has worked in it? 
An officer may request a change in 
his primary and alternate specialty 
under the provisions of paragraph 
2-12 and 2-13, DA Pam 600-3 and 
DA Msg 231930 Aug 74. 

Does OPMS preclude recognition of 
experience gained outside an offi
cer's designated specialty? 
No. Instructions to promotion 
boards will continue to provide for 
consideration of the "whole man" 
concept as well as focusing on an 
officer's performance in his two 
specialties. 

Can I qualify myself for a specialty 
I am not now prepared for? 
Yes, with certain qualifications. You 
would probably be talking about a 
specialty with an established short
age and one in which you could be 
trained within a reasonable period 
of time. 

J¥hy aren't such important func
tions as safety management and 
civil affairs considered specialties? 
Safety management and civil affairs 
are important functions but the im
portance of a job alone is not justi
fication for it to be managed as a 
specialty. More appropriate ques
tions are: 

1. Is there a need for officers to 
be developed over a full career to 
fill the positions encompassed by 
the dual proposed specialty? 

2. Is establishment of a separate 
specialty the best way to manage 
the development and utilization of 
officers performing the duties en
compassed by the specialty? 

3. Are there sufficient positions 
in the proposed specialty in each 
grade to support utilization from 
entry point to the grade of colonel? 

This month the DIGEST 
begins a series featuring 
questions from the field 
on the Officer Personnel 
Management System 
(OPMS). Answers have 
been provided by the Of
fice of the Deputy Chief 

How much guidance can we expect 
out ot our branch as to dual or sec
ond specialty to be taken by an in
dividual on an individual basis? 
The amount of guidance will vary 
according to the individual's branch 
and his particular circumstances; 
hence, no definitive answer to this 
question is possible. There are no 
restrictions in theory as to what 
specialty an individual may have as 
a second specialty except those 
stated in DA Pam 600-3 (i.e., a 
noncombat arms officer cannot 
have one of the combat arms spe
cialties as his second specialty and 
a combat arms officer cannot have 
two combat arms specialties). Some 
specialties are, of course, more ap
propriate than others for certain in
dividuals. For example, it would not 
be appropriate for a Finance officer 
with a financial management edu
cational background and experience 
only in finance to request atomic 
energy as a second specialty. 
Branches will provide this type of 
guidance to individuals as requested 
and during visits to branch service 
schools. 

Can an officer hold a primary in one 
branch and a secondary in another? 
Specialties are not "in branches," 
but related to them. An Infantry 
officer could have a second specialty 
(primary or alternate) in tank 
ground mobility materiel manage
ment which is a basic entry specialty 
related to Ordnance branch. This 
holds true for all others with the 
exceptions stated in the answer to 
the question preceding this one. 
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& ANSWERS 
of Staff for Personnel, 
Headquarters, Depart
ment of the Army. I f you 
have questions send them 
to Editor, u. S. ARMY AVIA
TION DIGEST, P. O. Drawer 
P, Fort Rucker, AL. We will 
get the answer for you 

How soon in an officer's career can 
guidance be expected as to the sec
ond specialty to be taken? 
This will depend on the individual 
officer and what his specialties are 
or will be (for general guidance on 
this matter review paragraph 2-9b, 
c, and d, DA Pam 600-3). As a 
general rule an officer should try to 
identify his alternate specialty pref
erences during his company grade 
period which could be as early as 
his first year or as late as his seventh 
year of active federal commissioned 
service. 

The next seven questions all are 
covered in the same answer below: 

For the senior company grade or 
junior field grade officer who has 
~ of his service obligation com
pleted, what provisions of OPMS 
will integrate him and provide 
proper schooling for the secondary 
specialty? 

Does branch schooling presume an 
individual to be qualified in the 
assigned branch? 

Is the secondary specialty cost ef
fective if it will require an entirely 
new field midway in a career? 

Will assignments switch from the 
primary to the secondary or will 
they follow in a series of one or the 
other? 

What will be the yardstick to de
termine currency in the primary and 
secondary as the years pass? 
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What are the arguments against the 
aviator's present viewpoint that he 
will in reality be operating under a 
triple track system within OPMS? 

Note: Basic branch; specialty; 
and aviation reflect the true 
picture to me because to re
main qualified in aviation goes 
beyond the definition of avia
tion as a skill. Foremost to 
maintaining basic aviation 
skills (cockpit) the aviator 
must be professionally knowl
edgeable in the tactical em
ployment, logistics, armaments, 
organization, etc., of aviation 
personnel and equipment. He 
cannot do this unless he has 
aviation oriented assignments. 

How will the 8.4 million dollar cut 
in the Army School budget (an
nounced in the 4 September 1974 
Army Times) influence the devel
opment of an officer for his alter
nate specialty? 
Concurrent with the development 
of an OPMS management model, 
the commander, U. S. Army Train
ing and Doctrine Command (TRA
DOC), was tasked in January 1974 
to review the Army Officer Educa
tion System to determine what 
changes are necessary to support 
OPMS. The objective of the TRA
DOC study is to develop a system 
of officers to meet the Army's need. 
The TRADOC study group is look
ing first at what education is re
quired within each specialty and at 
each grade level to prepare an offi
cer for the assignments he will have 
for the next 4 to 7 years. Concur
rently, TRADOC is examining vari
ous alternatives for accomplishing 
that required education to include 
who should attend, what institu
tional structure is required, when 
will participation be most beneficial 
and what means of presentation are 

available. With a study of this scope 
underway, speculation at this time 
about education, training and spe
cialty preparation would be of no 
value. It cannot be assumed that 
what will exist in the future will be 
within our current education and 
training framework. 

Is the secondary specialty cost effec
tive if it will require an entirely new 
field midway in a career? 
This question presumes that an of
ficer who has 8 years' commis
sioned service is halfway through 
his career and also that the alternate 
specialty designation will be totally 
separate and distinct from every
thing that the officer has done prior 
to the point of designation. Both of 
these assumptions are not neces
sarily true and in the case of the 
latter assumption it would be the 
rare exception rather than the rule. 
Regardless, dual specialty develop
ment is much more cost effective 
than training officers in three and 
four areas as we frequently do 
under a generalist concept. The 
reason for developing an officer in 
a second specialty after his initial 
period of service is that Army re
quirements shift from the junior to 
the senior grades. Requirements in 
the junior grades are predominantly 
in the basic entry (branch related) 
specialties. Requirements in the 
senior grades are predominantly in 
the advanced entry specialties. -rJjFt. 
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ARMY 
AVIATION 
R&D 
Continued from page 3 

our new tank, the two helicopters, 
the mechanized infantry combat 
vehicle and the SAM-D air defense 
system. But in an overall sense the 
outlook for Army aviation is good. 
We intend to continue to support 
fullscale development of the 
UTT AS and the AAH as members 
of the Army's top priority Big Five. 
We intend to carry these programs 
through the high cost R&D engi
neering development phase into 
procurement. But I do not foresee 
at this time many other high cost 
engineering development programs 
in aviation or other areas until pos
sibly the mid-1980s. 

However, I do visualize a very 
strong research, exploratory and ad
vanced development effort. Every 
responsible public official associ
ated with National Defense, from 
President Gerald R. Ford down, has 
supported the necessity of keeping 
the U. S. defense technology base a 
very strong and active bank of 
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knowledge and potential. I am sup
porting a strong effort in the avia
tion technology field so that we will 
have the capability, come the 1980s 
and 1990s, to develop and produce 
aircraft that will clearly demon
strate superiority to the fleet of the 
1960s and 1970s. For your interest 
then let me tick off a few tech
nology areas that we are supporting 
which appear to have great future 
potential. 

Advances have been made over 
the past decade in rotor blade de
sign and in materials. To adequately 
test and evaluate the various tech
nology advances, we are developing 
the Sikorsky S-72 rotor systems re
search aircraft (RSRA) with the 
National Aeronautics and Space 
Administration (NASA). Candi
date blades to be tested on this air
craft include rotor configurations of 
the aeroacoustic, composite struc
ture, controllable twist, variable di
ameter and variable geometry types. 
This aircraft will be capable of ac-
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XH-59 

cepting and testing a variety of 
blade configurations from the hover 
to 300 knots. It will be the first 
time a true flight test capability will 
be available for actual real life as
sessment of various rotor systems 
on the same aircraft. 

The RSRA is a compound air
craft using twin T-58 engines to 
power the rotor and twin TF-34 
turbofan engines for auxiliary pro
pUlsion. Also on the aircraft will 
be a computer-controlled fly-by
wire flight control system in addi
tion to the primary manual system. 
This system can be programed for 
various flight control requirements 
necessary to test different rotor 
configurations. Jointly funded by 
the Army and NASA, the aircraft 
is now in the final design stage, 
with the first flight estimated for 
the summer of 1976. 

We also are jointly developing 
with NASA the XV-15 tilt rotor 
VSTOL (vertical and short takeoff 
landing) aircraft designed by Bell 
Helicopter. This aircraft incor
porates knowledge gained in earlier 
tilt rotor programs and we expect 
to obtain valuable technical flight 
data on the performance of this 

DECEMBER 1974 

type of aircraft in the area from the 
hover to 300 knots. The XV -15, 
which is scheduled for first flight in 
the summer of 1977, should com
bine the advantages of the heli
copter with those of the fixed wing 
aircraft and at the same time elimi
nate many of the disadvantages of 
both. 

Another technology area being 
explored for possible use in some 
future aircraft system is the ad
vancing blade concept. Sikorsky 
Aircraft has designed the XH-59 
that uses a 3-bladed counterrota
ting, rigid main rotor system. The 
concept allows elimination of the 
tail rotor and simultaneously per
mits high speed forward flight by 
added auxiliary propulsion. The 
original aircraft crashed in August 
1973 after 3 hours of flight while 
undergoing structural investigation 
of high stresses in the main rotor 
blade. The cause was attributable 
primarily to lack of forward cyclic 
control and forward speed insta
bility which caused the aircraft to 
pitch noseup and settle into the 
ground. We have not abandoned 
the program. Rather, we have been 
doing considerable investigating, 

studying and correcting with the 
eye toward testing the control cor
rections to be incorporated in the 
second aircraft. Continuation of 
the program is contingent, how
ever, upon the successful flight 
demonstration of the control cor
rections which are scheduled to be 
completed and evaluated by the 
end of this fiscal year. 

One of the most promising ap
plications of technology to stabilize 
helicopters is the hydrofluidic sta
bility augmentation system 
(HYSAS). The Army's Harry Di
amond Laboratories in Washing
ton, DC, pioneered the use of hy
drofluidics in R&D programs for 
missile stabilization, but only in 
recent years have hydrofluidics 
been applied to stabilize heli
copters. Honeywell, Inc., under an 
Army contract, has installed .a 
HYSAS in the roll and yaw aXIS 
of an OH-58. Ten additional sys
tems will be installed on the A via
tion Center's OH-58 aircraft to 
evaluate the very high reliability 
and maintainability which are pro
jected. The unique feature is that 
there are no rate gyros to warm 
up or fail, and engagement or 
disengagement can be made at any
time. The HYSAS uses the air
craft's hydraulic system and is 
mounted directly on each actuator 
of the axis stabilized. The first new 
aircraft application of this system 
is on the Sikorsky UTT AS. 

Major emphasis in the structures 
area has been the use of compos
ite materials for primary struc-

HYSAS 
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RAVE 
tural components. Composite ma- simulation has been conducted in 
terials of high strength fibers such the tactical avionics system simu
as glass, graphite or kevlar im- lator and in actual flight test with 
bedded in an inexpensive resin the Navy using the CH-53 "Re
matrix, permit the designer to tailor search Aircraft Visual Environ
the material to the structural need. ment." The data base effort at 
The material is layed up in a plastic MASSTER (Modern Army Se
state which simplifies formation of lected Systems Test, Evaluation 
difficult geometries. The material and Review), Combat Develop
is damage tolerant, corrosion re- ments Experimentation Command 
sistant, has high fatigue strength, and throughout the Army is provid
low radar signature and offers good ing an assessment of the capabilities 
prospects for improved reliability of the various available hardware 
in future aircraft. Present develop- candidates and is also identifying 
ment contracts are underway for a problems that are being encoun
composite AH-1G tail boom and tered or anticipated with these can
fin and a symmetrical composite did ate designs. There are no 
multitubular spar main rotor blade. simple, low cost and lightweight 
Studies are being conducted for a systems available to meet the cur
nonsymmetrical airfoil for the main rent low level night operations re
rotor blade of the AH-1Q. quirement. Additionally, we still 

The small turbine advanced gas do not have a solution that is really 
generator (STAGG) program is an viable in performance, weight and 
engine component development to cost to the problem of avoiding 
improve the efficiency of the core high-tension and telephone wires. 
gas producer section of small gas The return on investment result
turbines with the compressor, com- ing from aviation safety R&D has 
bustor, turbine and bearings and been demonstrated by the success 
seals as the prime interest areas. of the crash worthy fuel systems de
The projected improved perform- vel oped by the Army. Since the first 
ance in power output is 35 to 45 crashworthy fuel system was in
percent and an improved specific stal1ed in 1970 there have been 252 
fuel consumption of 20 percent. major accidents involving aircraft 
The program is in the third year equipped with the system, but not 
with all indications that the im- one thermal injury or fatality. 
provements projected will be Current R&D efforts include up-
achieved. grading of ballistic tolerant de-

The low level night operations signs to 23 mm, crashworthy crew 
requirement remains as the most and troop seats, improved occu
formidable challenge to avionics pant restraint systems and develop
development. Considerable effort ment of improved structural crash
has been expended by the avionics worthiness designs. In February 
laboratory at the U. S. Army Elec- 1975 a CH-47 will be crash-tested 
tronies Command and thr~)Ughout at the impact dynamics facility of 
the rest of the Army. Extensive the NASA-Langley research center. 

It will be a joint NASA-Army test 
effort for the purpose of investi
gating the crash impact behavior of 
the CH -47 airframe and several 
crashworthy seats and occupant re
straint systems. NASA also has 34 
light fixed wing aircraft to be used 
for crash testing at that facility. 

These sample exploratory and 
advanced development technology 
programs are but a few of the many 

· extensive and detailed programs 
underway to assist in achieving 
Army aviation objectives. Our 
technology programs are oriented 
toward improving performance, 
reliability, maintainability and sur
vivability to provide the staying 
power required of Army aviation. 

Without a bank of useful proven 
technology that we can draw upon 
in the 1980s, 1990s and 2000s, 
needed replacements for today's 
developmental UTT AS or AAH 
will not be possible. But these air
craft too will age and technological 
advancement certainly is not going 
to come to a screeching halt. 
Therefore we will keep studying 
and experimenting and learning. 
Even where we fail, for one reason 
or another, we will learn. But we 
intend to do this at the stage where 
cost is minimal. 

A recent article singled out our 
experience with the heavy lift heli
copter as an example of a program 
where the Army allegedly gained 
nothing in return for its investment. 
When the Army undertook de
velopment of the HLH it did so 
in response to an existing require
ment. That requirement is still 
there. The recent decision on HLH 
(to complete the prototype pro
gram but not to undertake the far 
more costly engineering develop
ment nor to procure the helicopter) 
was based on changed economie 
conditions, not changed minds. All 
of our studies indicate that the 
HLH would be a useful system. But 
the decision-making fact was that 
the Army simply could not afforq 
the high cost of engineering de-
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velopment and procurement when 
viewed in the light of other urgent 
requirements. It was a matter of 
higher priorities at this time. 

We do expect to acquire some 
very valuable technological knowl
edge that will be potentially use
ful in the decades ahead. The 
feasibility of the fly-by-wire con
cept was proven thanks to the HLH 
program. The questions and doubts 
as to whether one could build a 
functional rotor blade as large as 
we contemplated was answered 
positively. The HLH's dual point 
cargo hoist system that allows a 
helicopter to fly faster and safer 
with a suspepded load offers po
tential for product improving exist
ing cargo carrying helicopters. The 
HLH has reverted to its original 
technology demonstration program 
as a result of higher priorities for 
limited development and procure
ments funds. 

Those in the Army aviation com
munity should in no way feel 
neglected simply because they will 
not be reading in the next few 
years about a variety of new air
craft systems soon to enter engi
neering development. Two new 
aircraft that promise to be a pilot's 
pleasure and a maintenance man's 
delight-the UTT AS and the AAH 
-will start entering the inventory 
early in the next decade, with the 
UTTAS replacing the Huey on a 
2 for 3 basis. Similarly, the AAH 
will begin to replace some of the 
Cobras. 

But in recognition that the Huey 
and the Cobra will still be around 
for a number of years, we are 
undertaking product improvement 
programs for both of these aircraft 
and for the CH-47 Chinook as 
well. The OV -1 Mohawk is still a 
sound and serviceable airplane and 
we expect it to be around for 20 
more years by capitalizing on 
product improvement. 

So, one can expect to see in the 
future a far more widespread use 
of product improvement on exist-
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General Deane is the Chief of Research and 
Development for the Department of the 
Army. Some of his former assignments are 
Deputy Director, Defense Intelligence 
Agency; Deputy Assistant Chief of Staff for 
Force Development; and Director, Special 
Projects Group. He has been commanding 
general 82d Airborne Division and the com
manding general of 173d Airborne Brigade 

ing systems than has been the 
Army's pattern over the past dec
ade. When dollars were easier and 
had more "value" than they have 
today we frequently opted to go 
the "whole new system" route. 
Product improvement was a proc
ess that was not generally re
garded as far-seeing or imaginative 
in those days. In some cases this 
was warranted and it paid off, as in 
the case of today's family of anti
tank weapons. In others we failed, 
for one reason or another, like the 
AH-56 Cheyenne and the MBT-70 
(main battle tank-70) and the cost 
was high in terms of dollars and 
in credibility with Congress. Prod
uct improvement then will be far 
more commonplace and we are 
learning that it can have a proper 
place. The Soviets have practiced 
product improvement for some 
years and one has only to look at 
their T -62 tank engine, a product 
improvement of the same engine 
that powered their World War II 
T':'34 tanks, to see a good example 
of the type of payoff that is possi
ble. 

By following the product im
provement route we will attain im
proved capability on proven items 
of equipment while simultaneously 
maintaining an inventory of a given 
level. We cannot afford to replace 
overnight on a 1 for 1 basis all of 
our existing aircraft, and we must 
not confuse ourselves into believing 
that quality of hardware will al
ways be a complete substitute for 
quantity. 

In the aviation field as in the 
rest of our equipment areas we will 

push technology; we will product 
improve our existing fleet; and we 
will limit high cost developments 
to only those new systems where 
really significant improvements in 
capability can be realized. After 
we have funded the technology 
base, supported product improve
ment of certain key systems, paid 
for the engineering development of 
UTT AS and AAH, then with what 
may be left we will pay for actual 
hardware component demonstra
tions. In all of these applications 
we will do our utmost to avoid 
technological approaches that re
sult in excessive sophistication. 
Rather, we are seeking ingenuity 
of design and reduction in associ
ated personnel costs. 

The long term picture then for 
Army aviation looks quite promis
ing. The Department of Defense 
Research & Development, Test & 
Evaluation budget forecasts reflect 
increases to support the tech base, 
adequate funds to carry the UTT AS 
and AAH programs through to 
completion and hopefully a little 
remainder to product improve 
existing systems and to exploit 
promising new concepts. The pro
curement outlook too currently 
carries sufficient funds to make 
modest purchases of the UTT AS 
and AAH as they become avail
able. 

You can tell your young sons 
and their friends that by the time 
they are ready to become Army 
aviators they'll be flying the best 
there is-better than the ones 
you're flying now, thanks to Army 
R&D! ~ 
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I N APRIL 1973 the U. S. Army 

Aviation Center at Fort Rucker, 
AL, began terrain flight training for 
initial entry rotary wing (lERW) 
students. Terrain flight includes 
nap-of-the-earth (NOE), low level, 
contour and treetop flight tech
niques. They received NOE training 
on 15 preselected and preplanned 
routes encompassing a total of 6 
hours of flight training. The train
ing and the time each student re
ceived remained the same although 
the routes were being changed and 
improved until August 1974. 

Today, the Advanced Division of 
the Department of Undergraduate 
Flight Training (DUFT) at the 
Aviation Center is providing 15 
hours of NOE flight training to the 
IERW student. The training is con
ducted in three phases that were 
evolved from evaluations and 
critiques of all previous NOE train
ing. Highlights of this new IERW 
training are described here by each 
phase. 

Phase I 
During this part of training the 

student is instructed in the follow
ing basic maneuvers pertaining to 
NOE flight: 

• Hovering out of ground effect. 
Before flying at NOE altitudes and 
airspeeds an aviator must first de
termine that he has sufficient power 
available. The student is taught to 
perform hover checks at 5, 10 and 
25 feet with left 360 degree pedal 
turns at each altitude. If the aircraft 
can maintain Nl, N2 and torque 
within limits and does not exceed 
the go/no-go limitations, the stu
dent aviator can determine that the 
aircraft has sufficient power for 
flight at NOE altitudes and air
speeds. (Note: The go/no-go 
placard is designed for use at a 2 
foot hover; however, it can be used 
for the hovering out of ground effect 
check-if power is available to 
operate at a 25 foot hover within 
the limits imposed on the standard 
placard, then the safety margin is 
adequate.) 
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• Takeoff. Perform before-take
off check (to include checking go/ 
no-go placard); however, if the 
load is increased the density alti
tude increases or the aviator has 
reason to believe the power require
ments have changed, a hovering out 
of ground effect check should be 
accomplished. The takeoff is to be 
made over the lowest barriers to 
provide masking for the aircraft. As 
the barriers are cleared the student 
smoothly transitions to NOE flight. 
r Note: The direction of takeoff is 
determined by the enemy situation. 
If the threat of enemy observation 
is high, the takeoff will be made to 
take advantage of available terrain 
and vegetation masks, regardless of 
wind, density altitude, etc. If the 
threat of enemy observation is low, 
conventional takeoff considerations 
(i.e., wind, long axis of area, dens
ity altitude and other usual factors) 
can be used to determine takeoff 
direction.] 

• Flight. NOE flight is flown as 
close to the earth's surface as ter
rain and obstacles will permit. Air
speed is determined by the speed at 
which the navigator can navigate 
and the tactical considerations to 
include phase lines and altitude 
restrictions. 

• A pproach. The navigator must 
navigate the helicopter to the land
ing zone (LZ) and inform the avia
tor when he is 112 to ~ mile from 

CW2 William H. Blarney 

The school solution for NOE fli 
terrain and obstacles will perm 
Quickstops are taught (keeping 
checks are performed up to 2 

various "box areas" in a s 

the LZ to allow him to adjust the 
approach airspeed. Frequency 
modulated (FM) homing proce
dures, when available, may be used 
to pinpoint the LZ. Entry altitude 
and airspeed is determined by the 
tactical situation with an approach 
angle of 0 to 90 degrees. 

• Downwind takeoff. A down
wind takeoff is accomplished in the 
same manner as a standard NOE 
takeoff with the exception that an 
NOE takeoff downwind will require 
2 percent more N 1 as a safety factor 
than a takeoff into the wind. 

• Downwind flight. This is ac
complished the same as NOE flight 
but with added special considera
tion to avoid tail rotor strikes due 
to the tail-low attitude. 

• Downwind approach. This is 
performed the same as an NOE ap
proach except that the rate of clo
sure must be slower to avoid ex
tremely tail-low attitudes during 
touchdown. 

• Navigation. This is much more 
difficult than reduced altitude navi
gation due to the reduced range of 
visibility. Because navigation is 
more detailed and exacting, it is 
necessary for the navigator to be 
alert throughout the flight. He must 
maintain orientation within 100 
meters at all times. 

• Quickstop. To assure the abil
ity of the aviator to accomplish a 
vertical descent in the event of an 
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as close to the earth's surface as 
~quires 15 hours of flight training. 
nstant tail rotor altitude} and hover 
,to The students fly 23 routes and 
r ted high-threat environment 

I 

engine failure or at the request of 
the navigator due to unforeseen 
navigation problems, it is necessary 
that students learn to accomplish an 
NOE quickstop. During the ma
neuver it is essential to maintain the 
altitude of the tail rotor, maintain 
heading and decelerate to a full
stop. Student aviators are taught to 
initially increase collective pitch 
while simultaneously applying aft 
cyclic control to maintain the alti
tude of the tail rotor for obstacle 
clearance and adjust pedals for 
proper heading. After decelerating 
to a fullstop, the aviator allows the 
fuselage of the aircraft to descend 
while continuing to maintain the 
altitude of the tail rotor. 

• Masking and unmasking. Stu
dents perform a hovering out of 
ground effect check to ensure suffi
cient power is available to perform 
unmasking. Prior to this maneuver 
aviators perform a thorough map 
reconnaissance to minimize expo
sure to 10 seconds. 

With the knowledge and practice 
of these maneuvers, training is 
moved to one of 23 preselected and 
preplanned routes. Here the student 
experiences practical application of 
both terrain following maneuvers 
and navigation. The routes are 
changed daily to assure no duplica
tion in navigational training. 

This phase of training is accom
plished in approximately 5 to 6 
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hours flight time; after receiving in
struction and practice in maneuvers 
and preselected routes the students 
progress to Phase II. 

Phase II 
This phase consists of training in 

box areas. Here the student is as
signed to a particular box which is 
4,000 to 5,000 meters wide and 
10,000 to 15,000 meters in length. 
He is briefed and given a mission 
which will require him to enter the 
box at the south end and proceed 
to an objective at the north end. 

The aviator must achieve'the ele
ment of surprise through thorough 
map study and mission planning. 
Three things are critical to his pre
flight planning: 

• Map and aerial photo selection. 
The scale of a map selected for a 
given operation depends on the dis
tance to be traveled, the degree of 
detail required and the speed of the 
aircraft. For NOE operations a 
chart with large scale (1: 50,(00) is 
recommended due to the high de
tail. In addition a smaller scale 
map (1 :250,000) that includes the 
large scale maps is important for 
easy reference for overall location, 
plotting headings and estimating 
times enroute. Whenever possible 
updated intelligence material 
should be used in conjunction with 
the maps. 

• Route selection. This is the 
most important aspect of preflight 

planning. Routes selected should 
afford cover and concealment from 
visual and electronic detection to 
exploit the element of surprise. 
When selecting a route, considera
tion should be given to the terrain, 
weather, intelligence, checkpoints 
and barriers. 

Prior terrain analysis enables the 
aviator to visualize the area to be 
traversed and eliminates problems 
in map interpretation that might 
arise during flight. The terrain se
lected to be traversed should be of 
such a nature that it can be identi
fied through use of natural terrain 
features, such as a course which 
parallels a streambed or is easily 
referenced in relation to visible high 
ground. Routes chosen should af
ford maximum cover and conceal
ment from enemy observation while 
capitalizing on usable terrain fea
tures, such as the military crest for 
navigational purposes. 

Weather may be prohibitive or 
beneficial to NOE flight. Careful 
consideration should be given to 
the possibilities of ground fog for
mation in early morning and eve
ning operations along the streams 
and low lying areas that are used 
for navigation. Heavy rains also can 
restrict necessary visibility. On the 
other hand, a low ceilinK coupled 
with good visibility can provide ex
cellent concealment from aerial 
observation. 

Of course, all possible informa
tion regarding enemy location, 
strength, disposition and capabili
ties must be obtained prior to initi
ating the mission and planning 
routes to avoid enemy concentra
tions. 

Preselected checkpoints and pos
sible barriers are the last considera
tion in proper route selection. Fre
quent checkpoints are selected to 
assist in constant position orienta
tion and to minimize navigational 
difficulties. Easily identifiable ter
rain features such as roads, streams, 
fields and man-made features such 
as towers and wires are used. 

Because navigation is somewhat 
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difficult due to the altitude and air
speed of the aircraft, barriers should 
be determined before flight. Bar
riers ought to be selected at areas 
of possible confusion to help aid in 
quick, easy navigation. 

• Map preparation. After deter
mining the starting point course 
lines may be marked to show de
sired flight route to the designated 
objective. For constant orientation 
the navigator may choose to update 
his known position as he continues 
on the route. For easy identification 
of terrain features, the navigator 
also may choose to constantly orient 
his map in the direction that the 
aircraft is flying. Terrain features 
depicted on his map will then ap
pear in the same relative location 
on the ground. 

Once the aviator has planned his 
route, he navigates the route under 
supervision of the instructor pilot. 
This enables the student to receive 
practice in determining the best 
route rather than flying a pre
planned route. 

Phase II training is accomplished 
in 4 to 5 hours. 

Phase III 
This phase consists of multiship 

operations within the box areas and 
is a culmination of all previous 
classroom and flight instruction the 
students have received. The empha
sis is on developing teamwork be
tween aircraft and the students gain 
a realistic insight into their abilities 
as navigators and tacticians. 

Terrain following multiaircraft 
operations can be flown by any 
number of aircraft; however, for 
student training the number of air
craft usually is limited to two or 
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three with a 10 to 30 second sepa
ration, depending on the mission 
and student ability to maintain ter
rain masking. The students then 
apply all of the techniques of NOE 
flight while flying a common mis
sion under the control of the lead 
aircraft. 

The responsibilities of the lead 
aricraft are much the same as in 
any normal formation flight with 
respect to artillery, flight following 
and formation integrity. The air
craft have internal communications 
on FM and communication with the 
safety and control (S&C) aircraft 
on UHF (ultra high frequency). 

During this period the students 
are given a general situation and are 
required to plan and execute a tac
tical mission. The general theme 
may be that of a raid just forward 
of the FEBA (forward edge of the 
battle area) or deep into enemy 
territory. During the entire mission 
radio silence is maintained as much 
as possible and to the extent that 
the instructor pilots and S&C pilots 
will refrain from using the radios, 
conversing with the students in the 
cockpit, influencing tactical decis
ions and flying the aircraft. 

During the next period of train
ing another tactical problem may 
be introduced. The number of air
craft for each box is limited to two 
and the aircraft are identified as 
friendly and aggressor. S&C acts 
as air defense controller for both 
aircraft, communicating with one 
on FM and the other on UHF. 

The S&C aircraft gives the 
friendly aircraft a starting point at 
one end of the box and assigns the 
aggressor aircraft a starting point at 

CW2 Blamey is a contact, tactics 
and NOE instructor pilot in the De
partment of Undergraduate Flight 
Training (DUFT) at the Aviation 
Center CW2 Stoneberg is also 
a contact, tactics and NOE 

instructor pilot with DUFT 

the other end. After the aircraft 
reach their starting points they are 
given the four-digit coordinates of 
their objective and the aviators be
gin to plan their mission according 
to the information received from 
S&C. 

As the aircraft move toward the 
objective, S&C may provide advi
sory information if one of the stu
dents has exceeded an altitude that 
might cause him to be subject to 
enemy radar detection. 

Both friendly and aggressor air
craft ate allowed to use artillery for 
their defense. If one aviator suspects 
that a draw or hilltop may be an 
ambush sight, he may call for a 
strike-giving the location in six
digit coordinates. If the enemy air
craft is located at these coordinates, 
it is considered destroyed. Also, if 
any aircraft is in view of the other 
for 15 seconds, it is judged de
stroyed. At no time does the S&C 
aircraft allow the two students to 
converge closer than 900 meters. 

This phase concludes the stu
dents' NOE flight training and is 
accomplished in 4 to 5 hours. 

Terrain flight has been deter
mined necessary because of the 
high-threat environment anticipated 
in any future conflict. 

The graduate of IER W today is 
better equipped than former stu
dents to assume duty at the unit to 
which he will be assigned. He has 
greater confidence in his ability 
overall and he has received suffi
cient terrain flight training to allow 
his new unit to continue this train
ing, employing flight techniques es
pecially appropriate and unique to 
their mission. ~ 

CW2 Stoneberg 
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should be expanded contingent 
upon tests now underway here at 
Fort Rucker. This subject was cov
ered in depth by Lieutenant Colonel 
Ernest M. Wood Jr. in his article 
entitled "View From The Training 
Base" which appeared in last 
month's DIGEST. Mr. Isley's article 
"A Case Study of UH-l Instrument 
Refresher Training" also covered 
SFTS from a HUMRRO (Human 
Resources Research Organization) 
viewpoint in last month's issue. 

Our next priority, which will lead 
to increased combat capabilities, 
concerns those equipment items 
which can add to our battlefield 
staying power. 

To improve our survivability we 
need antiglare plexiglass to elimi
nate telltale glint signature. We also 
need threat warning radar devices 
such as the APR 39 (airborne ra
dar, receiving or listening) for 
frontline helicopters with installa
tion of the ALR 46 (airborne coun
termeasures, receiving or listening) 
in certain designated combat fixed 
wing aircraft. Passive infrared (IR) 
suppression measures must be 
standard to reduce their vulnerabil
ity and active measures such as 
flares may be necessary when pas
sive measures can't do the whole 
job. 

A suitable electronic counter
measures (ECM) equipment pack
age should be developed to provide 
standoff jamming and be placed in 
special purpose helicopters that will 
accompany and protect airmobile 
and attack helicopter units. 

About a year ago a limited test 
indicated that 2.75-inch chaff filled 
rocket warheads were effective in 
masking helicopters against enemy 
radar; such marking would consid
erably assist air cavalry units. 

Perhaps the key to aviation sur
vival on the mid-intensity battle
field is the ability to suppress air 
defense weapons. We have a 
requirement for an air defense sup
pression missile which has the capa
bility to defeat or suppress radar
directed automatic cannon at ranges 
greater than the effective range of 
the threat air defense weapon. The 
best approach to survivability, of 
course, is a fire and forget tech
nique. But even more fundamental 
to attack helicopter effectiveness is 
a good standoff flexible automatic 
cannon for the AH-l HueyCobra. 
It would be used for both point and 
area targets not suitable for the 
TOW and would ideally permit us 
to suppress weapons such as the 
ZSU-23-4 at standoff ranges. While 
Above right, flight simulator (282A) for 
UH-l. Right, radar warning receiver 
mounted in an AH-l G HueyCobra. Left, 
components of countermeasures re
ceiver for fixed wing (6 inch rule for 

comparison) 

A need exists for specialized gun
nery training using terrain, quick en
gagement and alternate pOSition 
maneuvers 

the present 20 mm fuze M-505 is 
not effective beyond 1,500 meters 
when fired at low altitude, several 
improved 20 mm fuzes are within 
reach and development and testing 
should be pressed as a matter of 
priority. This fuze could be used on 
the 200 fixed forward firing M-35 
systems mounted on the Cobra 
wing. Also, the improved round 
and fuze holds promise of being sat
isfactory for flexible use on the 
Cobra turret. 

The Cobra also needs an im
proved fire control system and a 
ranging device to assist in delivery 



of the TOW and automatic weapons 
fire. Two systems already have been 
evaluated at Fort Knox, KY, and 
offer substantially improved accu
racy. 

Night vision technology has now 
progressed to the point where it can 
be exploited. CAVNAVS (Combat 
Air Vehicle Navigation and Vision 
Study) goggles can provide a low 
level flight capability while the 
FLIR (forward looking infrared 
radar) is adequate for target acqui
sition and recognition at ranges out 
t? 3,000 meters under both day
bght and night conditions. The 
FLIR not only "sees" well at night 
but it also can penetrate smoke, 
dust and light fog in daylight. Here, 
then, is a list of night vision priori
ties on which development should 
be conducted: 

• night vision goggles (ANI 
PVS-5), 

• observer target acquisition 
system, 

• pilot's night vision system, and 
• combination night vision 

system. 
While we woud like a combina

tion system for pilot and observer, 
we probably will have to settle for 
a target acquisition FLIR and pilot 
goggles because technologically 
both tasks cannot be performed by 
a combination system. The FLIRs 
are expensive and probably will be 

Left, ALE-29 flare dispenser hung ex
ternally-active measures when pas
sive can't do the job. ZSU-23-4 (right) 
could be suppressed by automatic 
cannon mounted on AH-l HueyCobra 

available only for a limited number 
of aircraft. 

w"e have an urgent Army-wide 
reqUIrement for helicopters capable 
of s.ustained operations in an icing 
envIronment. For example, in Eu
rope there are about 55 days from 
October to March in which the 
ACCB could not perform its mis
sion because of icing conditions 
with December being the worst 
month. Our 1968 qualitative mate
riel development objective (QMDO) 
f~r a system capable of supporting 
flIght in conditions up to and in
cluding moderate icing is still valid. 
The technology is available. 

At the flight training base we are 
busy ~reparing aviators to be psy
cholOgIcally prepared to live and 
operate in the forward areas instead 
of off the fixed installations. We 
also need accompanying materiel 
effort for the handling and main
taining of helicopters in the forward 
areas. 

The next generation of Army air
craft and equipment differs mark
edly from what we have today, 
including product improvements. 
Here is the priority for the major 
future systems (pictures are carried 
with LTG Deane's article beginning 
on page 2): 

• The advanced attack helicopter 
(AAH) is the sine qua non for air
mobility. It's a member of the 
Army's "Big Five." We must have 
an aircraft capable of heavy attack 
and high survivability and effective
ness. General Deane elaborates on 
the Big Five in his article. 

• The utility tactical transport 
aircraft system (UTTAS) also is a 
member of the Army's Big Five and 
will be the firstline troop carrier for 

FLiR's range is 3,000 meters. It 
U sees" well at night and can pene
trate smoke, dust and fog in daylight 

the 1980s. This utility aircraft offers 
substantial performance improve
ments which no doubt will be used 
~n predictably creative and ingen
IOUS ways by all the arms and 
services. 

. • We have an immediate, press
mg need for an advanced scout 
helicopter (ASH) with greater 
c.apabilities for acquisition, recogni
tIOn, target identification and 
around-the-clock operation than the 
current light observation helicopter 
(LOH). It seems probable that an 
austere, probably product improved 
version, will be adequate for some 
time. A future development de
cision for a new system will be de
pendent upon the state of target 
acquisition and night vision tech
nology. That decision is not ex
pected to be made anytime soon. 

• The CH-47 Chinook product 
improvements for A and B model 
helicopters are needed in reliability, 
maintainability, better load stability 
through a two-point suspension sys
tem and the capability (as the cur
rent C models have) to carry a 
towed 155 mm howitzer. The older 
model Chinooks will reach the end 
of their normal lifespan within the 
next several years and either will 
have to be modernized or replaced 
with new aircraft. 

• Prototype development of the 
heavy lift helicopter (HLH) is con
tinuing. The HLH will be our first 
truly self-deployable helicopter. In 
contingency operations in less de
veloped areas of the world the self
deployability aspect of the HLH 
offers unique opportunities in port 
and airfield clearance, supply dis
tribution, combat vehicle movement 
and retrograde of damaged equip
ment. This capability places the 
HLH in a category by itself and it, 
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therefore, is noncompetitive with 
any other transportation form in 
generating combat power at a spe
cific spot. The prototype will be 
capable of handling the standard 
22.5 ton logistics container which 
will comprise the bulk of any fu
ture ocean-based resupply system. 
The HLH could also offer an addi
tional benefit to contingency forces 
in that fewer ground logistic vehicles 
would be required. 

• In fixed wing assets, the OV-l 
Mohawk fleet is being product im
proved to D model equivalency and 
needs no major effort in the fore
seeable future. But, the U-21 Ute 
or other off-the-shelf command 
transportation must be acquired as 
part of an ongoing program to mod
ernize a fleet that now includes 30-
year-old C-45s and C-47s, and 20-
year-old U-6s and U-8s. 

In addition to these long term 
aircraft systems just discussed, we 
need to complement our future at
tack helicopters and reduce their 
vulnerability with a terminal hom
ing weapon, preferably with a fire 
and forget capability. Such a 
weapon should be compatible with 
the TOW firing equipment being 
installed on Cobras now and to be 
integrated into the AAH. 

We also require a tactical deriva
tive of the national microwave 
landing system which will be the 
national standard after testing that 

A non line of sight means of air/air 
and air/ground communication with 
a range of at least 65 kilometers 

--------~ ~--- ~ 

commenced in January 1974. This 
system should provide a short -, 
range, perhaps 10 miles, window 
for aircraft to make approaches to 
small landing areas in the vicinity 
of the forward edge of the battle 
area (FEBA). 

Terrain flying brings with it the 
problem of communications. Cur
rent systems are line of sight, a con
dition which is easily lost as aircraft 
utilize the protection of the terrain. 
The requirement is for a means of 
non line of sight, air-to-air and air
to-ground secure voice communica
tions to a distance of at least 65 
kilometers. However, this priority 
is of a lesser concern than those 
previously covered because of ac
ceptable alternatives which will 
partly meet this need as early as 
this fiscal year. A final solution is 
not expected until around FY 1980. 

It is important to note that all of 
the aircraft systems discussed above, 
except the ASH, will have a self
deployable capability to Europe. 
The AAH and UTT AS also are de
signed to be readily deployable in 
U. S. Air Force cargo aircraft. Spe
cific effort must be expended to en
sure that Army aircraft can move 
expeditiously under their own power 
on contingency missions, thereby 
reducing the demands on Air Force 
cargo space. Self-deployability can 
help ensure an early buildup of 
combat power. 

The Army aviation priorities cov
ered here offer such dramatic gains 
in firepower, mobility, impact and 

We need a tactical, short 
range microwave landing 
system for the vicinity of 

the FEBA 

raw combat power that when all 
comes into existence the U. S. Army 
of the 1980s will be markedly dif
ferent from the Army of 1974. If 
we have the determination and dol
lars we have the opportunity to re
dress our numerical inferiority with 
quality hardware, superior tactics 
and superbly trained people. 

I would recall to your memory 
the significant dissent in the early 
1960s as to whether helicopters 
could survive in combat in Vietnam. 
It's hard to believe now that there 
could have been so much doubt. I 
am convinced that the Army's avia
tion assets, particularly the future 
systems now in development, can 
be as productive and significant to 
a high threat war as our current 
systems were in Vietnam. I predict 
that 10 years from today-if we do 
what is now obviously needed and 
what I have just outlined-we will 
again wonder why there was ever 
any doubt about the utility of Army 
aviation in a high threat environ
ment. ~ 
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IIRES ... IEIIHREAIIO SAFElY 
EXCEPT FOR FY 1961, the number of wire strike 

mishaps involving Army aircraft rose steadily 
from 35 in FY 1958 to 61 in FY 1965. Then the trend 
began to reverse itself, and in FY 1971, their number 
decreased to 36-almost to the 1958 level. This 
downward trend continued, with 31 occurrences in 
FY 1972 and 23 in FY 1973. But despite this sharp 
decline, wire strike mishaps are not destined to be
come a problem of the past. On the contrary, they 
are now emerging as a new and formidable threat to 
aviation safety. And the reason is simple: the recog
nized need for Army pilots to operate aircraft at 
extremely low altitudes under combat conditions. 
This means nap-of-the-earth (NOE) flight with train
ing conducted not only at formal school sites but also 
at units located all over the world. 

Yet, while NOE training by its very nature in
creases the risk of wire strikes, it is not the principal 
cause for concern. The real danger lies outside the 
formal training environment. To begin with, per
sonnel responsible for establishing and conducting 
NOE training are highly qualified and knowledgeable 
in their respective fields. Further, they have bor
rowed from the experience of other countries that 
have been conducting NOE training years longer 
than we have. The curriculum they have prepared is 
as complete as is humanly possible to make it~ with 
all training conducted step by step under stringent 
supervision and controls. 

Students learn where to expect wires, how to de
tect them, conditions that can prevent wires from 
being seen, types of wires that cannot be seen from 
the air and where they most likely may be encoun
tered, and land areas to be avoided. They are pro
vided with special maps that display contour lines, 
vegetation, powerlines, all known wires and natural 
landmarks somewhat as a photograph might show 
them, and they are trained to navigate by use of 
these maps while avoiding ground hazards. 

As they develop proficiency in mapreading and 
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navigation, students are paired for flight as pilot and 
navigator. While one controls the aircraft-his at
tention always focused outside the cockpit-the other 
concentrates on the map, calling out landmarks and 
wire hazards located along their route. The pilot, 
in turn, audibly confirms these as he visually locates 
each. 

Students also receive special instruction as to 
procedures they are to follow when they encounter 
wire obstructions. Depending on altitude and air
speed, they may either halt forward progress of their 
aircraft before clearing the wires or overfly them with 
no change in airspeed. But flying under wires is 
strictly taboo. And except for special programs, night 
NOE is presently a definite no-no as far as student 
training is concerned. Additional controls and pre
cautionary measures include the use of a command 
ship on all training flights, thorough briefings and the 
daily updating of maps to include anY ,new obstruc
tions that may have been erected. 

Obviously, the NOE training program is designed 
not only to teach, but also to do so with maximum 
safety. Yet, we must keep in mind that even this 
program, at present, is not designed to be all in
clusive. In a combat environment, for example, we 
would have to contend with special problems. We can 
certainly expect the hostile element to deliberately 
erect wires and oth.er obstructions in strategic places. 
These, obviously, would not be displayed on maps. 
Even safe crossing of current-carrying lines raises 
another problem in that flying close to such wires 
could possibly result in inadvertent firing of arma
ment aboard the aircraft. Much is left to be resolved. 

However, our immediate problem concerns safety 
from wire strikes in a noncombat environment, and 
while we are presently enjoying our best safety 
record in this area, the need to take positive action 
to prevent wire strikes is greater than ever. 

A check of wire strike mishap data shows that the 
90 mishaps that occurred during the period FY 1971 
through FY 1973 produced 44 accidents and 46 in-
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cidents, and resulted in 28 fatalities, 12 major in
juries and 33 minor injuries at a cost of approximately 
$4 million for damaged and destroyed aircraft. Only 
eight percent of these mishaps occurred after some in
flight emergency. Seventy-eight mishaps occurred 
during daylight hours, and 70 of these during periods 
of clear visibility. As could be expected, the heli
copter played a predominant role, being involved 10 
times as often as fixed wing aircraft. In 59 (66%) 
of these mishaps, the pilot was the sole aircraft oc
cupant; and in 71 (79%) of the instances, aircraft 
were being flown at altitudes below 50 feet above 
ground level (agl). Only 9 (10%) of the aircraft 
struck wires at altitudes above 100 feet agl. 

Supervisory cause factors were present in half of 

our efforts in this area. The high cost of replacing 
destroyed aircraft gives us a second reason. To these 
we can add the decrease in combat capability with 
every damaged or destroyed aircraft, particularly now 
when cutbacks in defense spending limit our available 
resources. But the real reason, which encompasses 
all three of the above, for taking immediate action 
toward preventing these types of mishaps rests with 
our rapidly changing concept of flying to one that 
embraces low-level operations. The influence NOB 
training at an increased number of sites all over the 
world can exert on flight crews outside this training 
environment may pose the greatest single potential 
threat of wire strikes we have ever faced. This tenta
tive conclusion is based on past performance of the 
human element-the same human element that was 

III·foted Cobra crew was following dirt road during night NOE exercises when aircraft struck cable. 
(Note line of poles in distance perpendicular to road) 

all wire strikes. These included inadequate super
vision, inaction, deficiencies related to SOPs, in
adequate briefing and, in three mishaps, the assign
ment of missions beyond the capabilities of the 
crews. Pilot factors included violation of SOPs and 
regulations, performing low-level flight when not re
quired and lack of crew coordination. 

Although these statistics are presented in a greatly 
condensed form, they are highly significant in that 
they clearly indicate most wire strike mishaps can be 
prevented. And while their number has decreased in 
recent years, cause factors have remained virtually 
unchanged from those determined in mishaps that 
occurred during the FY 1958-FY 1965 period. 

Since we can place no premium on human life, the 
probability of saving lives by reducing the number 
of wire strikes would seem reason enough to renew 
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instrumental in engineering 91 percent of the 90 wire 
strike mishaps studied. 

As NOB training increases and we gain experience, 
the caution present in any new undertaking tends to 
give way to confidence. Confidence, in turn, can lead 
to overconfidence which, when coupled with familiar
ity as low-level flights become more and more com
monplace, can easily lead to accidents. Not only does 
the law of averages work against us as the low-level 
concept gains momentum, but the threat of mishaps 
is greatly intensified by the fact that safeguards pre
sent in a controlled training environment are absent 
outside it. 

A case in point concerns a recent wire strike ac
cident within the training base. An AH-1G Huey
Cobra with a crew of two was part of a group partici
pating in special night NOB exercises when the 
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Although impact snapped one supporting pole at base . .. 

. . . single 3/8/1 cable composed of six strands did not break 

Aircraft nosed over and struck ground inverted 
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aircraft struck a single % -inch cable, nosed over and 
crashed inverted. Although the aircraft structure re
mained sufficiently intact that the cockpit environment 
was deemed inhabitable, the excessive g forces that re
sulted on ground impact caused fatal injuries to both 
crewmen. Investigation revealed the wire hazard was 
not included on the map overlay used to brief flight 
crews, nor was it shown on the map of the crew 
involved in the accident. 

This tragic accident serves as a genuine example 
of what can occur even under the most controlled 
conditions. Evidence strongly suggests that we can 
expect a sharp rise in wire strike mishaps unless we 
apply what we already know toward preventing them. 
WHAT WE KNOW 

• The human element is almost always to blame 
when wire strikes occur. Those mishaps that happen 
after some in-flight emergency are generally the only 
exception. 

• Most wire strikes occur below 50 feet agl, with 
few occurring above 150 feet and none at altitudes 
above 300 feet. 

• Most wire strikes happen during cruise flight. 
• An aerial reconnaissance over unfamiliar ter

rain is only partly effective in locating wires strung 
in the area. For all practical purposes, it is virtually 
impossible to ensure all wires are noted during such 
a reconnaissance . 
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WIRES-NEW THREAT TO SAFETY 
• Wire strikes seldom occur at takeoff and landing 

points when surrounding wires are marked. . . 
• Pilots in units with strong command supervIsIon 

to enforce SOPs dealing with minimum altitudes 
during flight are not likely to become involved in 
wire strike mishaps. 

• Even though wires may not be seen, their 
presence should be expected along roads and rail
road tracks; between hills, poles, structures; and 
between any pole and a structure. Even when only a 
single pole in open country is spotted, the possibility 
of wires exists. 

• The position of the sun, types of wires, time of 
day and existing atmospheric conditions can drasti
cally affect the pilot's ability to detect wires. A 
change in one or more of these variables can be a 
deciding factor as to whether wires can be readily 
spotted, seen with difficulty or not seen at all. Even 
large powerIines suspended by towers can sometimes 
be impossible to see even on a perfectly clear day. 
A classic example concerns an Army helicopter that 
crashed into such wires a number of years ago. 
Accident investigators flown to the site could not 
see the powerlines from the air even though they 
knew exactly where they were located. 

• Some types of wires such as those associated 
with missiles are impossible to see during flight. The 
danger posed by these is greatest during low-level 
flight over firing ranges and over trees and other 
foliage adjacent to such ranges. 

• The more crewmembers actively engaged in 
spotting wire hazards on any given flight, the less the 
risk of wire strikes. Conversely, the possibility of a 
wire strike is greatest when the pilot is the sole air
craft occupant. 
WHAT WE CAN DO 

With what we know, we can take numerous steps 
io prevent wire strikes. The following are recom
mended: 

1. Review unit SOPs and directives relative to low
level flying to make certain they reflect the safest 
procedures possible for the types of missions being 
flown. 

2. Provide adequate supervision to ensure pilots 
adhere to established policies. 

3. Limit the minimum altitude for required low
level flight training (outside the formal NOE pro
gram) to 150 feet above the terrain, or to lower 
altitudes over prescribed flight courses known to be 
free of wires. 

4. When low-level flights are required, provide 
aviators with current maps that show wire obstacles, 
and make certain crews receive thorough briefings. 

5. Where possible, mark all wires around takeoff 
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and landing points on military reservations and air
fields. 

6. Unless required by missions, avoid low-level 
flying over areas known to contain wires and over 
firing ranges where fine missile wire can pose a po
tential threat. 

7. Use all crewmembers in searching for wire ob
structions during all low-level flights, and ensure 
maxirrlum coordination between them. 

8. Keep in mind, the closer to the ground that 
low-level flight must be conducted, the slower the 
airspeed should be. 

Finally, like the question that keeps cropping up 
concerning thunderstorms, what is the safest cour~e 
of action when a wire strike occurs or when one IS 
inevitable? While there is no procedure that can 
assure safe penetration of a thunderstorm, we do 
know the safest procedure to follow should we find 
ourselves inadvertently trapped in one. It's a different 
story with wires. No procedure can be rec?mmend~d 
as the safest course of action. The type aIrcraft, aIr
speed and the nature of the wires are only thr~e of the 
variables that can affect the outcome. In one mstance, 
several years ago, the pilot of an 0-1 (Bird Dog) fixed 
wing airplane operating out of a field strip struck 12 
lines stretched between utility poles. He promptly ap
plied full power, maintained control of the aircr~ft 
and actually uprooted two supporting poles. His aIr
craft then broke free of the wires and he was able to 
make a safe landing. Oddly enough, inspection of the 
aircraft revealed only minor damage. Had he retarded 
the throttle and moved the stick back (simulating a 
flare in a helicopter), the most probable result would 
have been a gaping hole in the ground. 

On the other hand, the Cobra involved in the ac
cident previously mentioned struck wires with the 
nose turrent, causing the aircraft to nose over into the 
inverted position. Obviously, application of power 
in this situation would have caused a further increase 
in g forces on impact with the ground. 

I n other wire strike mishaps, aircraft have dis
integrated on contact with the wires, and no chance 
for any type of followup action was possible. The 
only positive safe course is one of avoidance. 

Granted, wire strikes have been on the decrease 
since FY 1971, but with the advent of NOE and the 
influence it can exert outside the training environ
ment, we may well find wire strikes posing a !l~w 
threat to aviation safety-unless we take pOSItIve 
action to prevent them. This action and its effective
ness is dependent upon commanders and aviators 
alike who must evaluate the problems at hand and 
accept their share of the responsibility for preventing 
these types of mishaps. ~ 

U. S. ARMY AVIATION DIGEST 



DER Checks 
, My que,stion involves Daily Engine Recordings or 
D!A~k; checks. As I urzderstand it, these differ from 
HIT " checks. Now, I am departing Fort Riley, KS, 
on p,n IFR flight and, the ceiling is 800 feet overcast 
and my destinatio,n is 1,000 feet overcast. Kansas 
City Approach clears me direct to maintain 5,000 
feet. Should I level off at an altitude unknown to 
center and perform the DER check or should I follow 
the clearance given and proceed to my assigned 

, altitude as prescribed by regulation? Secondly, it has 
been recommended to me that I accomplish the DER 
ch~ck at a hover by applying prescribed power and 
taking indications of ou.tside . air , (at a hover) and 
record Nl percent and egt again jr('}fD a hover. Myar
gument is that this method does not follow tHe 4?i:e~ 
scribed procedure for DER checks and therefore 
would produce irregular readings not consistent with 
proper reCfldings. Your -guidance is appreciated. 

Se~tion II of the DOI)\FLIP, Planning Data and 
Procedures, says: "When an air traffic clearance has 
been obtained under either visual or instrument 
Bight rules, the pilot in command of the airc~a.ftshall 
nottf'deviate from the provisions thereof unless an 

ed clearance is obtained. " You could consider 
a flight plan whiG would allow you to accom-

pI the DER chec 'n unit g1.!ideJines. further-
more, performing the R check at' a hover is not 
cOfl:sistent with paragrapb 3-33a of TM 55-1520-
4'~O-10. 

'''fh Intensity, X~non Lighting 
"am writin t.o obtain mort! detailed information 

concerning : ohn K. Crosley's article "Light of 
my Life" in arch '1974 AV ' TION DIGEST. 

Our squ ~ri o,perates Sl '-I Ns~ ~oth If! 
CONUS and' the Antarctic. At present, we have the 
standard H-1 pnticollision light, PIN G840048 ... 4$ 

'(FSN 622..: 5-1213). A.ll our operationst lie . 
Antarc . , onducted during the Austral summer, 
Octobe gh February, with continuous light 
which, coupled with s1jo n4 ice glare, renders the. 
anticollision light very i tive. 

I would appreciate information y ould 
provide concerning procurement, install and 
'cha ges to aircraft basic configurqtion, as well as 
P9 .. drain on the ele " ~lcal system. 

'. Army ' Ae . cal Research Laboratory 
(USAARL) R~portN J-l~, dated Janllary 1971, 

. eptitled "The Us~ of 19b Intensity XenQn Lighting 
t9 c Enhanc~ U. ~. Army Aircraft , ight ' Con- . 

' spk~uity," contains the informatimi requeste~. 
,. The light kit used in the test was .~ high intensity 

str()be kit, Grimes number 30-10\5-9. Its approxi-

'_f 
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mate cost is $870 and it is manufactured by Grimes 
Comp~y, 515 North Russell, Urbana, · ON 43078. 
Additional information may be obtained from 
Grimes Company salesmen John Bhiir ~r 'Whitey 
Morgan, phone (513) 652-1431. The delivery dat~ 
of the light kits is estimated to be 26 weeks. The 
hjgh intensity strobe light kit does 'not have a' federal 
stock number. . . 

For additional information on high intensity xenon" 
lighting, you may wish to contact ~AJ ' Wiley, . di ... 
rector, Bio-Optics Division, USAAR~, Ft. Rucker, 
AL 36360, AUTOVON 558-6808. 

If you have a question 
concerning aviation accident 
prevention, write to 
Commander, USAAA VS 
ATTN: Orval Right 
Fort Rucker, AL 36360 

~~~ 
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Pressurized packing container is winched into Chinook 

OPERATION EAGLE FINCH 
T HE FEBRUARY 1974 issue of the AVIATION 

DIGEST carried an article about the men of the 
159th Aviation Battalion, a component of the 101st 
Airborne Division (Air Assault) at Ft. Campbell, KY, 
and their successful completion of Operation Long
haul. This mission was a nonstop flight of four CH-47 
Chinooks from Homestead AFB, FL, to San Juan, 
Puerto Rico, and a nonstop return to Homestead. The 
success of this operation was attributed to thorough 
planning and extensive training with emphasis on 
safety. 

Again we salute the men of the 159th for their 
recent successful completion of Operation Eagle 
Finch. This mission called for the 159th to give 
the U.S. Army Air Defense Command (ARADCOM) 
helicopter support in the logistical move of 48 Nike 
missile sites. 

Every successful mission begins with planning and 
a lot can be said about the long hours of careful plan
ning and intensive training done by the unit to ensure 
mission success. 

The men of the 159th were told about their part 
in the overall mission about 2 months before the 
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scheduled start of the actual mission. Regulations 
governing this type operation were reviewed and the 
planning phase began immediately. Aircraft and 
crews were carefully selected and special mainte
nance and training programs were established. The 
nature of the mission required that special emphasis 
be placed on training and safety from the planning 
phase through mission completion. 

As many as 225 men were involved in an intensive 
training program during the 2 months before the 
actual mission. The program was established to refine 
and standardize all piloting, crew and team duties 
and responsibilities related to the requirements of the 
mission. 

Review and familiarization of procedures to cover 
all conceivable emergency situations, on the ground 
and airborne, were given special attention during 
training. Aircrews were thoroughly trained in con
fined area operations because many of the missile 
sites presented both manmade and natural flight 
hazards. Overwater operations and survival training 
was also included. 

Proficiency training in cargo loading and tiedown 
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The Eagle and the Finch on their way to an Army supply point with missile components 

was given, emphasizing teamwork and safety. Mis
sile site personnel were trained in CH-47 crash 
rescue procedures so they could assist in case of a 
crash at the site. 

A~roximately 22 CH-47s and 25 UH-ls were 
reqUIred for the mission. Each aircraft was put 
through a 100 percent technical inspection before 
the start of Operation Eagle Finch. No maintenance 
on the CH-47s was permitted with cargo aboard. Air
craft were thoroughly inspected before each mission, 
with special attention given to the winch and cargo 
tiedown points. 

During the actual mission, all flights were re
stricted to daylight visual flight rules and were under 
constant radar surveillance. Detailed weather reports 
had to be current and accurate and adverse weather 
reports meant mandatory mission postponement. 
Appropriate survival gear was carried during the 
mission and water wings were worn by crewmembers 
and security guards during overwater operations. 
Preaccident plans were established and crash rescue 
teams were on standby at all missile sites during the 
mission. 

Reconnaissance missions were flown to establish 
the safest possible routes into and out of each site. 
Checkpoints were established and alternate airfields 
were selected for each route. En route hazards were 
noted and in some cases removed. A full rehearsal
including flying the preplanned flight route without 
cargo-was performed before each flight during the 
actual mission. 

Special communications procedures were estab
lished. If communications were lost in a CH-47, a 
preplanned landing light signal was flashed to the 
escort UH -1 crew and they assumed communications 
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responsibilities for the flight. Checkpoint reporting 
was set for 30-minute intervals. Mission progress 
reports for each flight were sent to home base via 
Eagle Finch hotline telephones. 

Planning Pays Off. The thorough planning and 
extensive training program before the mission paid 
off. On one occasion a CH-47 lost an engine at 700 
feet. The first indication of trouble was a loud bang 
from the aft section. The crew checked their in
struments and noted that Nt remained at 91-92 
percent but the number two engine torque dropped to 
zero and rotor speed slowed to 225 rpm. The egt 
rose to 800 degrees and the oil temperature rose to 
140 degrees in about 10 seconds. A precautionary 
landing was made after the escort aircraft landed and 
secured the area. 

Reconnaissance of the preplan ned flight route 
prior to the mission enabled the crew to select the 
best available landing site when the emergency oc
curred. 

The cargo was transferred to a replacement air
craft without difficulty and the mission continued. 
The damaged engine was changed on the spot and the 
aircraft was flown out. 

Doubling up on aircraft inspections may have 
prevented a serious mishap when a chafed hydraulic 
hose was found. If the interval between inspections 
had not been shortened, the chafed hose may have 
gone undetected until it caused an in-flight emergency. 

The men of the 159th Aviation Battalion can take 
pride in the high degree of professionalism and 
teamwork they displayed in the successful comple
tion of Operation Eagle Finch. They again proved the 
value and good sense of balancing mission risks with 
sensible controls and full consideration for safety . ...,. 
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The following articles explain two hazard 
reporting programs, one Army and one Air 
Force. The Army article is addressed to Air 
Force readers and the A ir Force article to 
Army personnel. Both plans provide a means 
of alerting commanders to airfield conditions t ~ which are potentially hazardous 

~~( 

C 
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Army 
Operational 
Hazard 
Reporting 
System 

. \\ 
............................................... • .... ··J

1 I N THE BEGINNING the hazard report was ori- I 

S th· ented primarily to hazards associated with flying 
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OIne lng airplanes and labeled as an Operational Hazard 
. .:. . . . Report. Since its use was limited, it was changed in 

1969, and the word "operational" was dropped. 

N I 
In recent years we have become more and more 

e concerned about our environment as it affects safe W n operations, and we soon realized there was a need to 
incorporate other areas of interest into our hazard 

Hazard 
Reporting 

identification system. The Occupational Safety and 
Health Adm(OSHA) has focused the need for an 
administrative vehicle through which all hazards can 
be identified. 

In 1972, the task of revising the USAF Hazard 
Reporting System was undertaken. The result of that 
action has been coordinated throughout the Atr 
Force, and at this writing is awaiting publication. 
The purpose of this article is to describe the new 
regulation to you, ~nd point out how it can make 
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SOME DAY IT MAY be your good fortune (or 
bad luck depending on your outlook on things) 

to land at an Army airfield. During the course of your 
stay, it is quite possible you might see some practice 
or operation that gives your safety-minded con
science a twinge. 

What can you do about it? A little on-the-spot 
yelling might help, but more than likely will not 
prevent a recurrence. So, follow it up by stopping at 
airfield operations and filling out an Operational 
Hazard Report (OHR). According to Army Regula
tion 95-5, an operational hazard includes inad
equacies, deficiencies or unsafe practices in: 

• Operation of weather services and facilities 
• Aircraft maintenance or inspection 
• Operation and maintenance of airfield facilities 

and services 
• Aircraft ground support services 
• N avaids (en route or approach facilities) 
• Procedures, techniques or instructions in man

agement of air traffic 
• Regulations, procedures or policies published 

by FAA, ICAD or DOD agencies 
• Training or education 
• Flight publications 
• Near collisions between aircraft in flight or any

thing else that happened on or around an airfield 
What happens when you fill out the form and 

takea." ~>0 " 
minute for .. 

aviation safety J.f 

turn it in to Airfield Operations or the airfield safety 
officer? That depends on the subject of the OHR, but 
generally the system goes like this. The local aviation 
safety officer will thoroughly investigate the circum
stances reported and submit the report, the findings 
of his investigation and his recommendations to the 
commander. If the corrective action can't be accom
plished at the unit level, it will be moved up the chain 
of command until the guns get big enough to get the 
job done. 

If you have signed the form (a signature is not 
mandatory) and given an address, the commander 
responsible for taking corrective action is required 
to notify you within 15 working days of action taken 
or planned. Major Army commands will forward to 
Commander, U. S. Army Agency for Aviation Safety, 
Ft. Rucker, AL 36360, any reports that require cor
rective action beyond command capabilities, reports 
that involve FAA personnel or facilities and reports 
having worldwide application . 

Our goals are basically the same: mission ac
complishment without needless loss of personnel and 
equipment. Your participation in our program will 
help us. And next time we have the good fortune 
(that's our outlook on things) to land at one of your 
service's airfields, perhaps we will be able to do you 
the same favor. 

~ ................................................... .. 
your job a little safer if you "exercise" the system. 
Before we begin, I would like to emphasize that 
there is no intent, implied or otherwise, to bypass the 
traditional chain of command in pointing out haz
ardous situations. In the new regulation, you will note 
the Office of Safety is primarily responsible for re
ceiving and coordinating all hazard reports. This is 
consistent with the doctrine of safety that places the 
safety officer as a direct advisor to the commander. 

The commander must know of all serious hazards 
that could conceivably affect the mission of his com
mand, whether it be flying airplanes or training new 
enlistees. Hazard reports are to be sent directly to 
the appropriate Chief of Safety for action, and 
should be coordinated through the submitter's sup
ervisor, if appropriate. 

Purpose of the USAF Hazard Reporting System 
Simply stated, it provides a means for Air Force 
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personnel (military or civilian) to alert supervisors 
to conditions that, if not corrected, could cause in
jury or death of personnel, or damage/destruction 
of equipment or property. The revised regulation 
emphasizes reporting serious health hazards. The 
system also provides a means for disseminating safety 
and health hazard information to other Air Force 
organizations, DOD agencies and NASA. 

Who Can Submit a Hazard Report (AF Form 457) 
Any person, military or civilian, assigned, attached 

or under contract to the Air Force (i.e., LOGAIR, 
MAC contract carriers, etc.) may submit an AF 
Form 457, USAF Hazard Report. Hazard reports 
may also be submitted by U. S. Navy, U. S. Army 
and U. S. Coast Guard personnel when the hazard 
involves USAF people, equipment or facilities. 

What is a Reportable Hazard? 
Any condition, act or circumstance that jeopardizes 
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SOMETHING NEW IN HAZARD REPORTING 

or may jeopardize the safety or health of personnel, 
weapon systems, facilities or equipment is reportable. 
Caution: Do not use this regulation to report con
ditions, acts or circumstances that are reportable as 
an accident, incident or materiel deficiency. Report
ing near midair collisions has been highlighted in the 
new regulation. The increase in the volume of air 
traffic demands that near midair collisions be in
vestigated thoroughly to prevent recurrence. The de
velopment of suitable collision avoidance equipment 
in the future depends primarily on our documenta
tion of the problem. Health hazards have been in
corporated for the first time as reportable items 
under this reporting system. Improvement of our en
vironment is directly related to correcting hazards 
that affect our health and well-being. 

What Happens to the Hazard Report? 
The AF Form 457 is submitted to the appropriate 

Chief of Safety or command post where the hazard is 
noted. The Chief of Safety must formally document 
its receipt, assign a control number to it, send it to 
the appropriate agency for corrective action and 
monitor its progress until conclusion. Hazard report 
files are reviewed during staff visits and IG inspec
tions. Hazard reports that cannot be resolved at base 
level are forwarded through the chain of command 
to the level where they can be resolved. In the past, 
the hazard report system was lukewarm at some 
bases due to the lack' of followup action. The origi
nator of the report in many cases never knew what 
happened to his report. The new regulation estab
lishes a suspense system to prevent the delay of cor
rective action. The report may not be delayed for 
more than 20 days at each level. If action will require 
more than 20 days, then a report to the originator 
is required every 30 days until the problem is re
solved. 
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Hazard Reports Involving Air Traffic Control 
or Weather Services 

Hazard reports involving an air traffic control au
thority or any weather service (foreign, domestic, 
military, etc.) must be submitted as soon as possible 
due to the perishability of the information retained 
by these services. Normally, air traffic controllers' 
tapes are retained only 5 to 15 days. Many hazard 
reports cannot be resolved because the originator 
failed to inform the service agency that a report was 
to be submitted. By the time the hazard report was 
finally forwarded, the factual data were not available. 
The new regulation requires hazard reports involving 
air traffic control be submitted electrically within 24 
hours to the Director of Aerospace Safety, Norton 
AFB, CA. Copies are required to CSAF, Washington 
DC/XOOFA, and to AFCS, Richards-Gebaur AFB, 
MO/FF. We are vitally concerned in a continual im-
provement of air traffic control services. There are 
many new improvements in the future of air traffic 
control, but we will continue to be dependent upon 
human as opposed to automated control for some 
time to come. We all make errors, and that is where 
the problems begin. Most hazard reports involving 
traffic control can be and are resolved at the working 
level. In fact, most involve a simple misunderstand
ing. However, some are substantially more serious or 
far-reaching, and must be addressed by MAJCOMs 
or Air Staff. Therefore, they require a hazard report 
to fully define and document the problem. 

Summary . 
The new AFR 127-6 attempts to systematIze a 

method of getting important information to the right 
people who are qualified to correct the problem. The 
system will only work if (1) people are informed of 
the system, and (2) if they participate in that system. 
It is specifically and solely designed as an accident 
prevention tool. There is no other reason for it. If 
hazard reporting is kept in this perspective, then it 
can be truly effective. 4iiIJ 
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F ROM JUNE THROUGH December of this 
year, USAAA VS urged all Army aviation per

sonnel to "Take a Minute for Aviation Safety" in 
support of the "Freedom and Safety Thru 76" federal 
campaign. 

Originally planned as a 1-month promotion for 
June the "Take a Minute" program was enthusi
astically supported and helped achieve a notable 
success in reducing the accident rate for FY 74 to 
the lowest in the history of Army aviation. 

Following the success of this program, we will 
launch a similar 6-month followup campaign in 
January. The new promotion, called "Army Aviation 
Professionals Do It Right," will continue through 
June of next year. 

The objective of the new theme is to instill a 
greater measure of professional pride and safety 
consciousness in all aviation personnel. 

A special emphasis feature of the campaign will 
focus on pilot-error accidents, our largest aviation 
safety problem. 

Although our aircraft accident rate has continued 
a downward trend each year since 1969, 70 percent 
of all accidents continue to involve pilot error. What 

Colonel Norman W. Paulson ~~ 
Commander ~~75/ 

U. S. Army Agency for Aviation Safety USAAAVS 

this means is the pilot did something or failed to do 
something which fostered or caused an accident. It 
does not mean the pilot was necessarily at fault for 
his error. In fact, USAAA VS research has produced 
a model of the pilot-error accident (see figure 1). 
This model indicates that many pilot errors are 
caused by inadequacies in basic elements of the 
Army aviation system, such as training, equipment 
design, maintenance and supervision, as well as the 
pilot's physical and mental state. These factors con
tribute to some pilot-error accidents. 

In a series of articles beginning next month in this 
magazine, relationships between pilot error and sys
tem inadequacies will be explored within the frame
work of USAAA VS' model of the pilot-error ac
cident. We hope these articles will show each 
member of the team that to reduce the pilot's load 
and to make each element of the system work as 
effectively as possible, Army aviation professionals 
must "do it right." 

The "Pros Do It Right" theme will appear on many 
items, including posters, auto bumper stickers and 
decals. These will be mailed to the field in special 
promotional kits in January. "IiiiiiiI 

FIGURE l-USAAAVS Model of the Pilot Error Accident 
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I STOOD MY 12-gauge automatic in a comer and 
went to the garage to get my cleaning kit. My 

daughter's attention was fixed on a tearjerking movie 
on TV. In a matter of seconds I returned and found 
my ,son with the shotgun and a carefully drawn bead 
on his sister's head. I got a firm grip on the barrel, 
pulled it away from her direction and toward the 
~oor. I . placed the shotgun back in the corner and 
burned his ears for 20 minutes about the safe handling 
of firearms. I didn't tell him anything t hadn't told 
him a dozen times before. 

I finally calmed myself and went about my task. 
The first thing I did was to make sure the gun was 
empty. It wasn't. There was a shell itt the chamber. 
My heart pounded and my voice could be heard all 
over the neighborhood. My son had beeri hunting the 
day before and his explanation went like this: "I 
fired two shots at a rabbit and reloaded. Later, I 
fired three shots at some quail, or was it two shots? 
Anyhow, I assumed the gun was empty." That was 
worth another 30-minute lecture. 

My wife remarked, "It's usually empty guns that 
kill people." I knew what she meant, but I didn't 
agree with the way she said it. It's not empty guns 
that kill people, it's guns that people assume are 
empty. 

All sorts of tragic accidents happen because people 
assume something to be fact without taking the time 
to be sure. 

One man was quoted from his hospital bed as say
ing, "He had his right-turn signal on, so I assumed he 
was turning right. How was I to know he would turn 
left when I started around him?" 
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Another man said, "I assumed I had the right 
circuit breaker turned off when I started working on 
the wiring. I plugged a lamp in and it didn't light up. 
How was I to know the bulb was burned out?" It 
must have been a shocking experience. 

I recently reviewed an accident report that con
tained a series of mistaken assumptions that resulted 
in major damage to a UH-l and minor injuries to one 
of the two crewmen. 

An attempt to test fly the UH-l was terminated at 
a hover because the force trim unit malfunctioned. 
The next morning, the maintenance officer told a 
sergeant to have someone disconnect the force trim. 

A school-trained UH-1 mechanic, with about 21/:2 
months practical experience, was assigned the task. 
He referred to the applicable dash 20 TM, opened 
the appropriate access panel and, assuming he had 
the correct control rod, disconnected it. He taped 
the rod to a wire bundle and the nearest bulkhead 
with masking tape. Without trying to locate the 
technical inspector (TI) or the maintenance officer, 
he considered the job complete and closed the 
panel. 

A short time later, the pilot and maintenance 
officer (as technical observer) prepared for another 
test flight. They apparently assumed the maintenance 
had been properly performed. 

They strapped themselves in and began the engine 
runup. After runup, the pilot applied power. The 
aircraft came up vertically about 2 feet and began to 
roll right. The pilot applied left cyclic to stop the 
movement, but got no response. The aircraft con
tinued to roll right and the main rotor struck the 
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MISTAKEN ASSUMPTIONS 
ground. The UH-l came to rest on its right side. 

The accident investigation revealed that the lateral 
cyclic control push-pull tube, not the force trim, had 
been disconnected, leaving the pilot with no lateral 
control of the aircraft. This maintenance error is 
considered to have occurred because the mechanic 
lacked experience and know-how. 

Supervisory error was a secondary factor because 
the maintenance performed was not recorded on the 
dash 13. Also, supervision failed to follow through 
to ensure that the work was properly performed and 
inspected by a TI. Other supervisory errors, although 
not directly related to this accident, became evident 
when a screwdriver and two screws were found in 
another flight control panel. 

A thorough preflight and runup procedure was not 
performed in accordance with the applicable dash 
10 checklist. The checklist was in the aircraft and, 
if it had been followed, some indication of a com
plete absence of lateral cyclic control would have 
been apparent. Boardmembers tried every con
ceivable way, without success, to make the discon
nected push-pull tube jam in or against its original 
attaching point and remain there while the cyclic 
was moved laterally. The tube would remain engaged 
while moving the cyclic to the right , but would 
disengage immediately when the cyclic was moved 
to the left. 

Another significant factor in this accident was the 
maintenance officer. He was logging time as technical 
observer on this test flight while he was medically 
restricted in accordance with AR 600-107. His left 
arm had been placed in a short cast with a metal 
splint by an orthopedic surgeon at an Army hospital. 
He was not to participate in "regular and frequent" 
flight. In addition, he had not told his local flight 
surgeon of his hospitalization in accordance with AR 
40-8. The operations officer in this unit was re
sponsible for scheduling all flights and aircraft, yet he 
allowed a medically restricted individual to perform 
aircrew duties on a test flight. It is noteworthy that 
three people (the pilot, operations officer and main
tenance officer) apparently assumed that a medically 
restricted man would be capable of performing air
crew duties and disregarded AR 600-107. 

The following questions and answers prove that 
this accident could have been prevented if more 
experienced personnel had performed the tasks or 
supervised the inexperienced. 
Boardmember to mechanic 

Q. Did you have a TI inspect your work since 
you were working with the primary controls? 

A. No, sir. 
Q. Did you attempt to locate a TI? 
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A. No, sir. 
Q. Was there any pressure applied to accomplish 

the job in a hurry? 
A. No, but I assumed they wanted it done right 

away. 
Q. Is this your first assignment in aircraft main

tenance? 
A. Yes, sir. 
Q. How many PEs have you worked on since your 

arrival here? 
A. Only two. 

Boardmember to platoon sergeant 
Q. Did you check the mechanic's work? 
A. No, sir. J was called to the orderly room when 

he started to work on the aircraft. 
Q. Does this mechanic work directly for you? 
A. No, sir. He works for the maintenance section. 

Boardmember to maintenance officer 
Q. Was the dash 10 checklist used during start 

and runup at the time the accident occurred? 
A. Yes. 
Q. Were the controls checked for freedom of 

movement prior to starting? 
A. Yes. 
Q. Was a hydraulics-off and tip path plane check 

made? 
A. Yes, I made the hydraulics-off check myself. 

The tip path plane responded correctly and I did 
not notice anything unusual about the feel of the 
controls. 
Boardmember to pilot 

Q. How much experience do you have in test 
flying? 

A. Very little. 
Q. Did the tip path plane respond correctly to 

the control movements? 
A. Yes. 
Q. Did you notice anything unusual about the 

feel of the flight controls? 
A. No. 
One reviewing official had this to say: "This head

quarters recognizes that the major contributing fac
tor to this accident was the lack of proper manage
ment, supervision and attention to detail by a series 
of personnel, beginning with the mechanic who dis
connected the lateral control, the NCO maintenance 
supervisor who failed to check the work and the 
pilots who allegedly accomplished the test flight start
ing procedures without discovering the complete 
absence of lateral control." 

Assuming a gun is not loaded, another motorist is 
giving the proper signal, an electrical circuit is broken 
or inexperienced personnel don't need supervision 
can be costly. False assumptions are often the last 
assumptions we ever make. ~ 
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<!t~ Lieutenant Colone" William F. Gabella 
~ Directorate for Techmcal R esearch and ApplzcattOns 

UBAAAVS U. S. A rmy Agency fo r Aviation Safety 

HELICOPTER 
SEATS 

(more than just 
something to sit on) 

N INETY-FIVE TIMES OUT OF 100! That's 
the estimated percentage of survivable heli

copter crashes in which a passenger will walk away 
uninjured when testing and installation of new heli
copter seats are completed. The U. S. Army Aero
medical Research Laboratory (USAARL) and the 
U. S. Army Agency for Aviation Safety (USAAAVS), 
both located at Fort Rucker, AL, and the U. S. Army 
Aviation Systems Command (A VSCOM), St. Louis, 
MO, have designed and developed a new concept 
in crashworthy troop seats for Army helicopters to 
minimize injuries in aircraft accidents. Development 
of the new energy absorbing seats is a major land
mark as the first full scale joint medical! engineering 
effort to develop a safe passenger seat for Army 
helicopters. 

Because of numerous innovations, the seats limit 
the passengers' impact in survivable crashes to 15 
times the force of gravity. The most noticeable de
parture from conventional design is that the seats 
are suspended from the aircraft ceiling by a series of 
stretchable stainless steel cables. Other new features: 

• Stainless steel screen seat pans deform under the 
impact of the crash without rebounding the crash 
force to the seat occupant. The steel seat frames , 
as bucket seats, dip slightly to help restrain lateral 
movement. 

• The seat has a restraining harness which is a 
special combination torso and lap belt, similar to the 
automotive variety. The belt features a spring re
tractor which eliminates manual adjustment and 
permits easy locking or unlocking with one hand. 
Also, researchers are considering other types of re
straint systems including one with an independent 
shoulder belt. 
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• Aluminum "inverted tube" seat legs anchor the 
new seat to the floor of the aircraft. The inverted 
tubes absorb the shock by being compressed under 
the impact without breaking. They roll down as a 
rubber glove might be rolled down your arm. 

• The seats will face both forward and rearward. 
Sideward-facing seats have been ruled out because of 
the difficulty of restricting the lateral movement of 
seat occupants. Two rearward-facing seats and one 
forward-facing seat were completed and installed in 
USAARL's Bell JUH-1 helicopter. Testing showed 
that when the shoulder belt could be attached and 
released independently of the lap belt, passengers 
could enter and exit safely and quickly. When there 
are no passengers, the new seats can be easily folded 
and secured to the ceiling of the aircraft, freeing the 
helicopter cabin deck for cargo. 

Studies of helicopter crash injuries by USAARL, 
the U . S. Armed Forces Institute of Pathology and 
the Office of The Surgeon General provided essential 
data for the new seat design. The conce}J t, a brain 
child of Mr. Joe Haley of USAARL, found the 
necessary administrative, biomedical engineering and 
managerial support in the Bioengineering and 
Evaluation Division , USAARL. Northrop World
wide Aviation Services constructed the seats at Fort 
Rucker. 

The Directorate for Research Development and 
Engineering, A VSCOM, will fund the construction 
of five additional seats. Dynamic testing will be con
ducted by the Federal Aviation Agency, Aeronautical 
Research Center, Oklahoma City, OK. The center will 
use anthropometric dummies weighing up to 265 
pounds in four different seat orientations simulating 
crash conditions. ~ 
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Personal Equipment & Rescue/Survival Lowdown 
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~1If~ 
USAAAVS 

If you have a question about 
personal equipment or 
rescue/ survival gear, write Pearl, 
USAAAVS, Ft. Rucker, AL 36360 

SPH-4 Helmet 
Why doesn't the SPH-4 flight helmet have a dual 

-visor (clear and tinted) built in? As I look back on 
my 3-year flying career, I have never changed to the 
clear visor for night flight. I am aware of the need 
for it, but most pilots who regularly fly at night are 
not going to change the visors back and forth. What 
is your opinion and plans for the future? 

The helmet, flying, protective, SPH-4, extra large, 
NSN 8415-00-144-4985, weighs 3.5 pounds, the 
maximum weight allowed by the U. S. Army Surgeon 
General. The addition of a dual visor system would 
exceed the weight allowable. The added weight in
creases the probability and severity of injury to the 
neck in the event of a crash. Justification for a dual 
visor appears to be mounting. However, in spite of 
the best efforts of industry and the Army, a dual visor 
system that meets weight and strength requirements 
is yet to be developed. Until an acceptable dual visor 
system is developed, USAAA VS recommends the 
visor be worn down during all operations for optimum 
protection. The visor can be easily changed with 
minimum time and effort. Some aviators use the 
clear visor with sunglasses during daylight hours. 

Nomex Fire Retardancy 
I need some information regarding the fire re

tardant characteristics of the N omex flight uniform 
after repeated washings. It is a general consensus in 
our unit that the Nomex uniform loses its flame 
retardant characteristics with repeated washings. 
However, one of our members thinks your agency 
has made tests of this nature on the flight suit. 

The Nomex flight uniform does not lose fire re
tardant characteristics due to repeated laundering. 
Also, continued exposure to ultraviolet light which 
causes discoloration does not reduce the fire re
tardant qualities of Nomex. USAAA VS, to ensure 
maximum protection from thermal injury, recom
mends the maintenance guidelines provided in 
chapter 7 of TM 10-8400-201-23, entitled "General 
Repair Procedures for Clothing and Individual 
Equipment," be followed. 
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Survival Vests 
According to TM 55-8465-206-23, dated 26 Sep

tember 1972, the SRU-21/P survival vest, NSN 
8465-00-177-4819, is not authorized for use by OV-
1 [Mohawk] crewmembers. This unit has OV-1s only. 
Which survival vests, if any, are now authorized for 
use by OV-J crewmembers? 

The Army does not have a vest type survival kit 
authorized for OV -1 aircrewmembers. However, the 
survival kit stored under the ejection seat cushion 
contains the same survival items as the survival kit, 
individual, vest type (SRU-21/P), NSN 8465-00-
177-4819. 

The OV-1 Martin-Baker MK-J5B ejection seats 
are scheduled for retrofitting and will be redesignated 
MK-J5D. The retrofitting of your aircraft is sched
uled to begin the third quarter of FY 75. Upon com
pletion of the retrofitting, a survival vest similar to 
the SRU-21 / P will be available for your OV-1 
ai rcrewmem bers. 

Survival Kit Inspections 
If the food containers located in the Martin-Baker 

ejection seats are inspected and tagged every 90 
days, does this fUlfill all requirements, or should the 
food packets and cans be destroyed after a certain 
amount of time? 

TM 55-8465-206-23, dated 26 September 1972, 
entitled "Organizational and DS Maintenance 
Manual Including Repair Parts and Special Tools 
List for Army Aircraft Survival Kits," outlines the 
inspection of the OV -1 survival kit. The food packet 
should be inspected for severe dent or dent causing 
a sharp ridge; rust which cannot be removed with a 
soft cloth; packet punctured or leaking; can openers 
missing; and illegible printed instructions. If the food 
packet has expired or is found defective during the 
inspection , you should requisition a replacement 
through supply channels. 

USAAA VS recommends an Equipment Improve
ment Recommendation be submitted on survival 
equipment, manuals and other items which do not per
form as designed or fulfill your needs. -... 
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The U. S. Army Aeronautical Services Office discusses 

The new FLIP 

N ew FLIP Planning: There is a new FLIP Planning coming in January. It's better, simpler, 
neater and will be much easier to use-mainly because it eliminates duplication and is 

functionally arranged into parts: General Planning (GP) and Area Planning (AP). 
The GENERAL PLANNING book contains general information on all FLIPs, explanation of 

the divisions of the airspace, meterological data, time signal information, terms and abbreviations, 
and worldwide conversion tables. Much of the information duplicated in each of the current 
operational Section lIs has been transferred to this one section. This includes information on 
flight plans and pilot procedures that has common, worldwide application. In addition, information 
pertaining to ICAO procedures has been transferred to this section, eliminating the present 
Section III. 

The AREA PLANNING books contain planning and procedural data for a specific geographic 
area of the world. They are divided into theater, regional and national procedures, in which 
information pertaining to any particular country that differs in any aspect from standard ICAO 
procedures is shown by exception only. The current Sections IIA and B remain relatively 
unchanged except for titling and chapter format. The new titles are listed below: 

General Planning (GP) 
North and South America Area Planning (AP/I) 
North and South America Area Planning (API IA) 

Special Use Airspace 
North and South America Area Planning (AP/IB) 

U. S. Military Training Routes 
Europe-Africa-Middle East Area Planning (AP 12) 
Europe-Africa-Middle East Area Planning (AP 12A) 

Special Use Airspace 
Pacific-Australasia-Antarctica Area Planning (API 3) 
Pacific-Australasia-Antarctica Area Planning (API 3A) 

Special Use Airspace ~ 

gorski's corner 

Look, I don't care if he does have 
a bright red nose ... He still has 
to have a valid instrument ticket! 
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IA NEW COMMANDER is being sought for the U. S. 
['\.. Army Aviation Precision Demonstration Team 
Silver Eagles). Prerequisites and details of selection are outlined in DA message 
.81459Z Nov 74, reflected in part below. 

This unit, based at Fort Rucker, AL, presents precision flying demonstra
;ons throughout CONUS using the OH-6 helicopter •. The Silver Eagles are 
fnder the operational control of the Commander, U. S. )\rmy Recruiting Com
hand, and spend a minimum of 120 days TOY each year. Their principal activity is an exten
! i~e ,,!%.s~ries of , appearances before audie,nces ., ~hrou~b"the ""U.. S.. among which are 2-week 
Iemonstration tours for each of the five regional recruIting commands in the U. S. Members 
f the unit serve a 24-month stabilized tour. 
The commander of this organization must be a professional aviator with the capability 

ot only to lead the Demonstration Team but also to enhance the Army's image through 
Ixtensive exposure and interface with the civilian cornmunity. The recruiting potential 
.f the Silver Eagles can only be fully realized if the commander is an outstanding commander 
md aviator. 

Following are prerequisites for the commander of the Silver Eagles: lieu
~nant colonel or major {P}; college graduate; minimum of 1,000 hours heli
:opter time; qualified in observati.on helicopters; qualification in OH-6 
IS desirable; and capable of meeting the public and press in such a 
nanner as to enhance the Army image. 

Units are encouraged to submit quality nominations for this pOSition. 
hese may be submitted through channels to DAPC-OPD-DO. More 
han one nomination may be SUbmitted. In addition to meeting the 
bove prerequisites, nominees should be available for reassignment 
1 January 1975; if overseas, have completed 5/6 of a normal tour 
.s of 31 December 74; and have had no previous PCS in FY 75. 

, This is a great opportunity for the dedicated, innovative officer 
ho wants to play a significant role in enhancing the image of the 

if. S. Army and Army aviation. If you have questions about t)Je job 
'scuss them with the current commander, LTC Don Galla, 
UTOVON 558·6010. ' 
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