


UNITED 

MG William J. Maddox Jr. 
COMMANOER 

U. S. ARMY AVIATION CENTER 
A major activity of the 

5 

U. S. Army Training and Doctrine Command 

COL Norman W. Paulson 
COMMANDER 

U. S. ARMY AGENCY FOR AVIATION SAFETY 
A major activity of the 

Inspector General and Auditor General 
of the U. S. Army 

Richard K. Tierney 
EDITOR 

U. S. ARMY AVIATION DIGEST 

ABOUT THE COVER 

This month the DIGEST accents 
helicopter armament by featu r· 
ing articles about smoke, chaff, 
the MOD·Y test and what bullets 
would say if they could talk. The 
DIGEST thanks the 101st Air· 
borne Division (Air Assault) for 
the cover photograph of a A H·l 
firing 2.75 inch rockets. 

ARMY AVIATION 

'1GESJ 
SEPTEMBER 1975 VOLUME 21 NUMBER 9 

Smoke-Who Needs It?, CPT Leland l. Huber and LTC Jesse E. Felter. . . • . . . .. 1 
If Bullets Could Talk, LTC George l. O'Grady .••..••......•...•....•..• 2 
MOD·Y Test By lOIst, CW2 Donald R. McCoy •........•....••.••.....•. 4 
Air Assault Update, MAJ John R. Mills .•••. • • • . . . . . . • . . . • • • . • • . . . • . •. 6 

New Horizons, CPT Clifford Thomas .•.•........••••.....•..•..•..• " 8 

Aerial Radio Jamming, CPT Luther O. Waller ...•..••••..•.•..•.....•.. 10 

How's Your EW Training?, MAJ Walter l. Bragg ..........•...•..•.•.••• 12 

At You r Service, Edward A. Ewell ...•...•...•..•..•..••..•.......•.. 14 

Transmission Seizure, MAJ Jan R. Moore .....••••.•...•..•..•.••••.. 18 

/ Its Use, Deputy for Developments .•.••...•..••..•...••.•.•.••. 24 
Chaff 

" Its Effect, LTC Porter B. Dillon .•.......••••• • ••....•.•....••. 25 

Where Trouble Begins, Arnold R. Lambert .•...............••....•..•• 30 
Nicad Batteries-From A To V, Ted Kontos .......................... 32 

Precautionary Landing- Why Not?, Patsy Thompson ••••.....•......... 36 

The Role Of Analysis In The Fact·Finding Process, Gerald M. Bruggink ..... 38 

Deadly Mix, Patsy Thompson ...•..•............•.••.•.••.•.••...•. 42 

Supervision + Safety = A Winning Team! ........................... 45 

Pearl ................................................ . ....... 46 

USAASO Sez .................................................. 48 

Views From Readers ............. ~ ................. Inside Back Cover 
ATC Controller Of The Year ........................ Outside Back Cover 

The mission of the U.S. ARMY AVIATION DIGEST is to provide information of an operational 
or functional nature concerning safety and aircraft accident prevention, training, maintenance, 
operations, research and development, aviation medicine and other related data. 

The DIGEST is an official Department of the Army periodical published monthly under the 
supervision of the Commanding General, U.S. Army Aviation Center. Views expressed herein 
are not necessarily tho.e of the Department of the Army o r the U.S. Army Aviation Center. 
Photo. are U.S. Army unless otherwise .pecified. Material may be reprinted provided credit is 
given to the DIGEST and to the author, unless otherwise indicated. 

Articles, photos, and items of interest on Army aviation are invited. Direct communication is 
authorixed to: Editor, U.S. Arn,y Aviation Digest, Fort Rucker, AL 36362. 

Use of funds for printing of this publication hal been approved by The Adjutant General, 
Headquarters Department of the Army, 8 April 1974, in accordance with AR 310·1. 

Active Army units receive distribution under the pinpoint distribution system as outlined in 
AR 310·1. Complete DA Form 12·5 und send directly to CDR, AG Publications Center, 2800 East· 
ern Boulevard, Baltimore, MD 21220. For any change in distribution requirements, initiate a 
revised DA Form 12·5. 

National Guard and Army Re.erve units under pinpoint distribution also should submit DA 
Form 12-5. Other National Guard units should submit requests through their state adjutant 
general. 

ThOle not eligible for official distribution or who desire personal copies of the DIGEST can 
order the magaxine from the Superintendent of Documents, U.S. Government Printing Office, 
Washington, D.C. 20402. Annual sub.cription rates are $15.70 domestic and $19.65 overseas. 
Single copies are $1.35. 



SMOKE­
WHO NEEDS IT? 

LTC Jesse E. Felter 
Director 

U.S. Army Transportation Operations 
Naha, Okinawa 

CPT Leland L. Huber 
Proj ect Officer 

Deputy for Developments 
U.S. Army Av iati on Center 

C ONTEMPORAR Y doctrine 
for helicopter employment 

has established a need for terrain 
flight to elude the enemy. How­
ever, the geographic areas and 
vegetation on which these low alti­
tude flights can capitalize cannot 
be chosen as engagement areas. It 
is therefore necessary that we con­
sider smoke as well as other de­
vices which can be used in open 
terrain to deny the adversary visual 
detection and observation of our 
operations. 

History reveals many instances 
where the employment of smoke 
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in tactical operations was success­
ful. One of the first recorded 
usages was that of Charles XII 
of Sweden who burned damp straw 
to produce smoke to screen a river 
crossing operation. There were 
many other sporadic attempts to 
use smoke but results obtained 
were too uncertain to justify its 
adoption as an adjunct to tactical 
operations. Most tacticians were 
reluctant to investigate smoke usage 
because of the handicap black 
powder smoke had placed on the 
battlefield. The development of 
methods for smoke generation for 

battlefield screening essen tially was 
neglected until World War I. 

The British were the first to 
develop a special smoke producing 
device to be used in land combat. 
During World War I they intro­
duced a smoke pot containing a 
mixture of pitch, tallow, black 
powder and saltpeter. Soon both 
sides were using many forms of 
smoke, including white phosphor­
ous, as a screening agen 1. 

Development of smoke generat­
ing and delivery technology con­
tinued, with World War II and 

Continued on page 26 



I F ONLY INANIMATE ob­
jects could talk then perhaps 

some enlightening things could be 
said far and beyond what the 
human designer or user has con­
ceived. 

Once, not so long ago in a 
warehouse probably located within 
the bowels of Frankford Arsenal, 
rounds of ammunition got together 
to have a promotion board. Pres­
ent were 5.56 mm, 7.62 mm, 40 
mm, 50 cal , 20 mm and 30 mm. 

The senior bullet present, 50 cal, 
called the meeting to order. "All 
right! All right! Let me have your 
attention please. We are gathered 
here to decide who should be re­
tired and who should move up to 
bigger and better things. No con­
troversy has come up yet, mind 
you, but some decisions have been 
made and others will be made 
shortly that could affect us all. 
Now each of us in this room, 
to include our distinguished visitor 
30 mm, feel we have designated 
positions, thus fixed uses and 
should not be tampered with. This 
may have been true in the past 
but a new weapons platform that 
has been developed over the past 
two decades is here to stay. I 
refer , of course, to the attack 
helicopter . Since I am the senior 
bullet present and each of you 
individually has mentioned to me 
that you feel you should have 
exclusive rights to the attack heli­
copter ... " 

A gasp from each attendee and a 
clamor for attention caused 50 
cal to use his gavel. Bam! Bam! 
Bam! "Silence please. We will get 
nowhere this way. Now you 
youngsters just sit back a minute 
and shut up. I have the floor. 
Perhaps you are surprised the 
others want in on what you feel 
should be your exclusive bailiwick. 
Well, each of you will have the 
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chance to state your case . To keep 
a semblance of order we will con­
duct the meeting properly. Size is 
as good a way as any so 5.56 
mm you have the floor but try 
to keep it brief." 

With the slight swagger so often 
associated with runts, 5.56 mm 
moved to the podium. "Gentle­
men, as you are aware, I am one 
of the newer calibers to join your 
illustrious ranks. Once started? 
there's no stopping me. Why the 
whole Army now uses M-16 rifles 
and that's what I'm all about. If 
1'm good enough for the infantry 
why I'm good enough for any­
thing. The attack helicopter is ab­
solutely right for me. Since the 
helicopter is limited to what it can 

s 

carry I'm the best choice in the 
room. Why, the helicopter can 
carry up to 20 of me where it 
could carry but one of some of 
you contenders." 

Immediately 30 mm and 40 mm 
jumped up to protest. 

Bam, bam went the gavel as 
50 cal said, "Calm down, you will 
get your chance. Continue 5.56." 

"In addition to the advantage 
of my size and weight, there are 
other considerations," said 5 .56. 
"When fired, my recoil against 
the airframe is virtually negligible. 
I can be fired at a very high rate 
and I move fast. I mean fast 
so I can get out there and do my 
thing to the target. That, gentle­
men, in a nutshell, is why I should 
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be assigned to the attack helicopter. 
Are there any questions?" 

Everybody stood up and shouted. 
Again 50 cal banged the gavel 
and said, "The chair recognizes 
7.62 mm." 

Somewhat battleworn and weary, 
7.62 mm stood and stated, "5.56, 
I understand everything you have 
said. You are in all likelihood an 
excellent infantry weapon as you 
have stated. I must admit I've 
heard some controversy in that 
area; however, the question today 
is the attack helicopter. I have 
heard the attack helicopter wants 
even a greater range weapon than 
myself. I will address that later. 
My question to you, sir, is what 
is your maximum effective range?" 
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L Te George L. O'G rady 

Technical Branch 
Operations and Plans 

HQ MASSTER 
Ft. Hood , TX 

"Well," said 5 .56, "I am not 
really sure how to answer that. 
The book says my effective range 
is 500 meters but I know I can go 
farther than that." 

"Precisely!" shouted 40 mm as 
he leaped to his feet. "All you 
little guys without high explosive 
heads-your range is only effective 
to the range your tracer burns. I've 

been reading the book too, 5.56, 
and let me tell you something. 
The tracer is th e gunner's only fire 
control. Unless he can see where 
the tracer goes, why he can't 
shoot. That's why your effective 
range is only 500 meters. Now 
like 50 cal says, let's keep it brief. 
Based on your tracer alone I think 
you better be grateful you do have 
the infantry; take your seat." 

"Well said," from 50 cal, 
"thank you 5 .56 mm for your 
interest. We will not forget you. 
There may be special times you 
can be used but for the moment , 
7.62 mm, yo u a re already stand­
ing, it's your turn." 

"Thank you, sir," mumbled 
7 .62 as he walked rather stiffly 
to the podium. "Gentlemen, as 
you know I am a close cousin to 
dear departed 30 cal-as a matter 
of fact the only reason I'm here 
at all is a thing called NATO 
[North Atlantic Treaty Organiza­
tion] standardization. Nevertheless, 
I feel I have already played an 
important part on all attack heli­
copters and 1 feel I should stick 
around for quite a while yet. 

"I apologize for my worn appear­
ance today but basically my ap­
pearance is my credentia l. I ven­
ture to say I was fired more in 
the Republic of Vietnam than any 
two other calibers here today. I 
have proved reliable and the wea­
pons that use me either are fully 
reliable or have identified fixes to 
make them reliable. I can state 
my advantages are similar to those 
of 5.56 and then some. 1 am 
small , many can be loaded . I am 
fast and my recoil is negligible. 
My current maximum effective 
range is approximately 800 meters 
but my killing range is clo er to 
3,000 meters. 

Continued on page 20 
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CW2 Donald R. McCoy 

T HE MOD-Y WAS developed as a part of the 
weapons stores management system for attack 

helicopters. It gives the pilot a zone select capa­
bility for firing the different types of 2.75 inch rock­
ets. 

In addition to the zone select capability, a pilot 
can select single pairs , multiple pairs or quads 
(firing rockets from all four pods at once). This 
feature gives the system the potential to carry mark­
ing or flare rounds in certain zones along with high 
explosive (HE) , variable time (VT) or delayed pene­
tration (OP) rockets and to fire whichever rocket s 
the mission dictates. 

The M 00-Y is a portion of the weapons stores 
management system which includes the laser range­
finder or a similar range finding system along with a 
heads-up display to assist in target acquisition and 
engagement. 

The major components of the MOO-Y system in­
clude a control head which replaces the pilots' 
weapons control panels currently used in AH-I 
HueyCobra attack helicopters. The two MOO-C 
intervalometers are replaced by two MOO-Y inter­
valometers and a wiring harness to adapt the inter­
valometers to the control head. Installation of the 
system takes about one-half hour and it can be in­
stalled at the organizational level. 

The basic difference between the MOO-Y and 
MOO-C intervalometers is that the MOO-Y inter­
valometer can be repaired at the organizational 
level or direct support maintenance level. The inop­
erative component is replaced at either of the two 
maintenance levels without removal of the system 
from the aircraft. There is no weight difference be­
tween the M 00-Y and the system now in use; there­
fore, weight and balance are not affected. 

The MOO-Y control head is the same size as the 

At right , th e hand held AN/ 
GVS· 5/ XE·2 , being studied 
fo r possib le use airborne 
as an economical AH-l Co­
bra ra ngefi nder system, left, 
view thru rangefinder 

est by 

Above, MOO-Y control unit ... 60 minute retro­
f it and 6 zone capability. At r ight and below, 2.75 
rocket penetration sequence through 5 inch ar­
mor plate. Provides attack helicopter w/ anti­
tank/ antipersonnel capacity in unitary warhead 

current control head. It consists of two click dials 
on the left and right center of the panel. The left 
dial is used for zone select and the right one for 
pair select. The zone dial can select any of the six 
zones, quads or all zones can be fired at once. 

The pair select dial on the right has a lamp posi­
tion to test the quantity lights, an off position apd 



The MOD- Y system has been designed to provide the arm 
helicopter with a mixed payload of 2.75 inch rockets. When 
coupled with a rangefinder and the heads-up display system, 
the MOD-Y equipped helicopter's exposure time is minimized 
substantially, thus improving survivability in a high threat combat 
envi ronment. The 4th Battalion, 77th Aerial Field Art,illery of 
the 101st Airborne Division (Air Assault), Fort Campbell, KY, is 
conducting field tests of two MOD-Y systems provided by the 
FFAR Tri·Service Rocket Committee of Redstone Arsenal . 

pairs select position. The pairs selectible are 1,2, 3, 
4, 7, 9 or infinity. The infinity selection, in conj unc­
tion with full zone select, will allow a pilot to fire 
76 rockets in 1.2 seconds. Aviators who have fired 
the MOD-Yin this manner have coined the w 
"Quick-Dump" mode for this capability. 

There are two toggle switches in the upper center 
of the control head. The left switch is for rate of 
fire either 60, 110 or 160 millisecond firing cycles; 
the right switch is used for wing store jettison either 
inboard, outboard or both. There are four lights­
three green and one red~at the bottom left of the 
control panel that indicate how many pairs of rockets 
remain in each zone. 

The red light illuminates 'wb~each z,o;ne is 
The lar e white light Ioea . the u . 

- I: = : ;: . --- .... ,. 

•
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Chaff concept is to disperse chaff with the 2.75 
rocket to enhance the attack helicopter ' s su rviv­
ability against radar directed antiaircraft weapons. 
Shotgun shell and modular wheel concepts shown 

..... --ID 

ner of the panel i used in conjunction with the reset 
toggle switch in the lower right hand corner. Acq ui­
sition to all switches is easy, they are illuminated at 
night and are readily visible. 

The MOD- Y intervalometers divide the M200El 
pods into three zones inboard and three zones out­
board . "A" Zone is the middle nine tubes outboard; 
"B" zone is the bottom seven and "C" zone the 
top three tubes; "D", "E" and "F" zones are in­
board, with "D" being the middle nine, "E" the 
bottom seven and "F" the top three. 

Battery A, 4th Battalion, 77th Aerial Field Artil­
lery , WIst Airborne Division (Air Assault) at Fort 
Campbell, K Y is conducting field tests using two 
MOD-Y systems provided by the 2.75 inch FFAR 
Tri-Service Rocket Committee, Redstone Arsenal, 
Huntsville, AL. Thus far, 3,254 rockets have been 
fired through the two MOD-Y systems by the 4/ 77th 
using running fire and hover fire techniques. Areas 
being tested are pilots' adaptabi lity to the system , 
zone selection , hover fire adaptability, "Quick­
Dump" mode, and organizational and direct support 
maintenance. 

In the area of pilot adaptability, no problems have 
been encountered once the aviator has familiarized 
himself with the various switches and their functions . 

Continued on page 17 
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... a unit commander's view 

I N JUNE 1974, the U.s. ARMY 
AVIATION DIGEST published 

an article entitled "The II th 
Air Assault and the Future" by 
LTG G. P. Seneff J r. The tactics 
described in the following article 
might be considered as part of the 
future tactics which have developed 
from the well-laid foundation pio­
neered by the 11 th Air Assault 
Division (T) in the early 1960s. 

During the period 24 May 1974 
through 8 June 1974, Company 
D, I58th Aviation Battalion, WIst 
Airborne Division (Air Assault) 
participated in exercise Solid Shield 
IV, east of Ft. Bragg, NC. This 
exercise consisted of Army, Air 
Force, Navy and Marine forces 
in a Joint Training Exercise (JTX). 
Company D (Ghostriders) was 

6 

Major John R. Mills 

S-3, 101st Aviation Group 
101st Airborne Division (Air Assault) 

Fort Campbel l, KY 

tasked to support the 101st Divi­
sion's Third Brigade, commanded 
by Colonel W. F. Honeycutt (now 
Brigadier General) as part of Joint 
Opposition Forces (JOF) against 
the "friendly" 82nd Airborne Di­
vision. This exercise was the Ghost­
riders' test much as Air Assault II 
was the test for the 11 th Air As­
sault Division. 

Prior to this, in August 1973, 
Company D, 158th Aviation Bat­
talion began an intensive training 
program. The company had just 
received its last aircraft which 
brought the total to 20 UH-IH 
Huey helicopters. Being the last 
assault helicopter company to be 
reformed in the WIst Airborne 
Division since its return from the 

Republic of Vietnam, as well as 
having 68 percent of its pilots 
fresh out of flight school, an ex­
tensive training program was need­
ed and g uickly developed. After 
many hours of classroom discus­
sion, Company D, 158th Aviation 
Battalion began its air work with 
basic formation flying in groups 
of four to five aircraft. Due to the 
diverse reg uirements of the in­
fantry, formations of every des­
cription were tried and tested. In 
addition to extensive formation 
flying, the standard altitude was 
grad ually lowered until all fligh ts 
were flown at or below treetop 
level. 

As proficiency in terrain flying 
increased, we continued to vary 
the formations to fit the tactical 
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situation. The idea stressed most 
was that mid-intensity warfare pre­
sented a high threat environment 
to any aircraft which was not 
flown as close to the ground as 
possible. The techniques of flying 
in an assault helicopter company 
ha ve to vary as dictated by the 
enemy threat. We decided early 
in our training program that the 
best way to handle light enemy 
opposition in offensive operations 
was to conduct all assaults at or 
below treetop level. Continuing in 
this phase, if a raid behind enemy 
lines was to be conducted, tech­
niques which we called combat 
assault by infiltration (CABI) were 
used (this will be discussed later). 
If small insertions of squad-size 
infantry troops were to be em­
ployed, nap-of-the-earth (NOE) 
techniq ues were used. 

Moving to the delay or defen­
sive operations, we experimented 
with NOE techniques. At times, 
we went in downwind with single 
aircraft until the formation had 
fully arrived in the infantry PZ 
(pickup zone). Then we turned 
around and the last aircraft in 
became the leader back out. This 
technique was used particularly to 
extract friendly troops from behind 
enemy lines without causing ex­
cessive exposure of aircraft to 
enemy fire. As with both offensive 
and defensive operations, the entire 
crew of each aircraft had to be 
aware of the total available in­
telligence of enemy positions, wea­
pons, dispositions, etc. 

Along with the tactics phase, an 
intensive navigation program was 
initiated. Recalling past training 
with the 11 th Air Assault Division, 
I could remember the long flights 
from South Carolina into North 
Carolina in which a deviation of 
5 seconds from specified LZ (land­
ing zone) time was not acceptable. 
With this in mind, the Ghostriders 
undertook the same professional 
approach to navigation and ETAs 
(estimated times of arrival). U tiliz­
ing the basic concepts of time, 
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distance and heading, the only 
addition was terrain appreciation. 
Thus, if a valley . was nearby, air­
craft would use it by flying on 
tops of trees, on the sides of the 
valley and by following the contour 
of the valley in lieu of using a 
heading to guide on. All pilots 
went through the naviation train­
ing. It was felt that all had to 
develop the ability of being a flight 
lead since in the mid-intensity en­
vironment, the day of mass 60-
aircraft formations would be few. 
M ore emphasis needed to be 
placed on single or two-or-three­
aircraft groupings. 

Along with navigation and back­
ward sequence planning to arrive 
on time, the Ghostriders' approach 
to communications was the nega­
tive use of radios. All briefings 
were conducted on the ground in 
as much detail as possible, so that 
all req uired changes would be ac­
complished automatically at a spec­
ified time or by the use of hand 
signals. Thus, flights entailing strict 
radio discipline became the norm. 
Internal calls were kept at a min­
imum and all calls to the infantry 
were very explicit in nature. For 
example, the aircraft lead made a 
call to the infantry one minute 
prior to pickup. Once on the 
ground, as the aircraft became 
loaded, the pilots indicated this to 
the next aircraft by hand signals 
in the day and flashlights going 
to steady at night. The Grimes 
light for 5 seconds indicated take­
off, or at RP (release point), indi­
cated landing and any prearranged 
formation change. The infantry 
battalion commander was not cal­
led by the flight lead if ETA was 
accurate, but only if he was going 
to be late. This approach made 
aviators strive for exact LZ times. 

As was the case with the 11 th 
Air Assault Division, Company D 
learned to handle the weather, i.e., 
landing to wait it out, and the 
flight lead out ahead as a weather 
scout made it possible to fly in 

A deviation of 5 seconds 
from specified LZ time 

was not acceptable 

All briefings were 
conducted on the ground 

in as much detail 
as possible 

A II calls to the infantry 
were very explicit 

Continued on page 28 
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Under normal circumstances, 
"there will always be that lQ per­
cent that won't get the word." 
But where aviation units are con­
cerned, the problem of getting the 
word out to th~ units is even more 
complex because doctrinal changes 
in this field have been much 
broader and even more rapid than 
for any other member of the com­
bined arms team. The writers of 
our training literature have been 
hard pressed to keep pace with the 
new developments and get new lit­
erature in the hands of the user as 
fast as the changes occur. Some­
times, new equipment will reach 
the field units while new doctrine 
or training literature is "enroute." 
The Army-Wide Training Liter­
ature Program (A TLP) is our ve­
hicle. Like the old Model-T, "she 
don't go very fast, but she'll get 
you from here to there." 

The U.S. Army Aviation Cen­
ter's literature program is enroute. 
There are a number of new or 
revised publications coming down 
the pike that will help fill the pres­
ent void and provide the founda­
tion upon which field units can 
build meaningful and realistic 
training programs. 

FM 1-1, Terrain Flying~ As the 
replacement for the original nap­
of-the-earth training manual, TC 
1-15, FM 1-1 incorporates the lat­
est doctrine and flight techniques 
that will be required of our avia­
tors to operate on future battle­
fields. It provides the super-struc­
ture for individual qualification 
and unit training programs. 

FM 1-5, Instrument Flying and 
Navigation for Army Aviatiors: 
This publication replaces two older 
manuals, TM 1-215, "Attitude In­
strument Flying," and TM 1-225, 
"Navigation for Army Aviation." 
This new publication is our basic 
instrument and navigation text­
book. Chapter 22 is of particular 
interest to field units. It introduces 
a new concept for aviation unit 
operations-tactical instrument 
flight and navigation. Aviation 
units must be able to operate inter-
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mittently into and out of frontline 
instrument conditions in an elec­
tronic warfare environment. This 
chapter presents some basic meth­
ods and techniques that will serve 
as a point of departure and will 
allow field units to take the first 
step in this direction. 

TC 1-28, Rotary Wing Night 
Flight~ This publication will pro­
vide aviation units with a compre­
hensive reference for night opera­
tions and unit training. Aviation 
units must be organized and train­
ed to operate around-the-clock­
not be transient daytime visitors 
to the battlefield. This means that 
we must fly at night on a regular, 
sustained basis either with or with­
out night vision aids. Obviously, 
we must gain confidence in oper­
ating without night vision aids be­
fore we take on sophisticated 
equipment which may be available 
to only a limited number of air­
craft. 

ST 1-28, Night Vision Goggles 
for Army Aviators (AN/PVS-5): 
This publication is a spin-off from 
TC 1-28, and will be published at 
the Aviation Center to provide in­
structional information pertaining 
to the operation of this night vi­
sion device pending formal publi­
cation and distribution of TC 1-28 
and/ or other literature. It will be 
available upon request by writing 
to: Commander 

U.S. Army Aviation Center 
ATTN: ATZQ-D-TL 
Fort Rucker, AL 36362 

FM 90-1, Employment of Army 
Aviation Units in a High Threat 
Environment: This is the corner­
stone manual of the Aviation Cen­
ter's literature program. In addi­
tion to describing how aviation 
units contribute to the Army's 
land combat capabilities, it is de­
signed to provide a broad doc­
trinal foundation for future pub­
lications. 

FM 1-105, Aviator's Handbook: 
Unlike the manuals discussed_pre­
viously, this one is not new. It 
has been in the field for about a 

year. However, a recent survey of 
Army aviators revealed that a sur­
prising percentage of those ques­
tioned had never heard of this 
book. This publication provides 
the Army aviator with a pocket 
guide of useful information cover­
ing a wide range of topics. It is 
designed so that the aviator may 
have at his disposal, both in flight 
and during preflight planning, a 
handy summary of procedures and 
checklists which will facilitate his 
mission under any environment. 

Tactics Sampler: The "Sampler" 
is now available. It is a series of 
articles written by senior command­
ers, school commandants and cock­
pit aviators for the DIGEST in 
1974 and 1975. They offer views 
on tactics, training and hardware 
needed to win the first battle of 
the next war. 

The books discussed here are the 
latest additions to our "Model­
T." As we said before, "she don't 
go very fast, but she'll get you 
there." However, there are times 
when the old girl can use an assist. 
The writers of these publications 
are vitally interested in improving 
their product. But they do need 
your help. If you have a training 
problem, would like to see some­
thing added or a modification 
made to an existing publication or 
need a new publication, put your 
idea or problem on a piece of 
paper and send it to: 

Commander 
U.S. Army Aviation Center 
ATTN: ATZQ-D-TL 
Fort Rucker, AL 36362 
or call: AUTOVON 558-2482/ 
3801 
Either way it won't cost you: 

It's official business, so use an 
official envelope or the AUTOVON 
line . You'l1 be more satisfied 
knowing you've been heard and 
we at the Aviation Center will be 
doing a more comprehensive job 
furthering developments in Army 
aviation. It takes all of us together 
... we're on the same team and 
... we want to be winners! ~ 
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A discussion of the development of a device to adapt the ground In­
terference Generator so that it could be used in helicopters to simu-
late jamming during aviator tactical training. The author also clarifies 
EW terms. The companion story on page 12, "How's Your EW Train­
ing," relates experience of student aviators contending with jamming 

Aerial 

Radio 

M OST OF TODA Y's Army 
aviators never have been 

subjected to a serious electronic 
warfare (EW) threat, but they have 
been jammed or "blocked out" 
during what seemed like the most 
critical portion of a radio trans­
mission by "friendly" radios. As 
aviators , we know how disruptive 
to the mission this interference can 
be, and it is this confusion that the 
enemy will be attempting to achieve 
by employing electronic counter­
measures during future battles. 

EW and the multitude of acro-
nyms that are associated with it 
has created a mystiq ue in the minds 
of many Army personnel. It is for 
this reason that the following clar­
ification of the three broad divi­
sions of EW are needed for any 
discussion on the subject. 

Electronic Warfare Support 
Measures (ESM) is that division of 
EW involving actions taken to 
search for, intercept, locate and 
identify immediately radiated elec­
tromagnetic energy for the pur­
pose of immediate threat recog­
nition. Thus, ESM provides a 
source of EW information re­
quired to conduct electronic count­
ermeasures (ECM), electronic 
counter-countermeasures (ECCM), 
threat detection , warning, avoid­
ance, target acquisition and 
homing. 
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Captain Luther O. Waller 
Chief, Training Branch 

Department of Resident Training Management 
U.S. Army Aviation Center, Fort Rucker 

Electronic Countermeasures is 
that major subdivision of EW in­
volving actions taken to prevent or 
red uce the effectiveness of enemy 
equipment and tactics employing 
or affected by electromagnetic radi­
ations and to exploit the enemy ' s 
use of such radiations. 

Electronic Counter - Counter­
measures is that major subdivision 
of EW involving actions taken to 
ensure our own effective use of 
electromagnetic radiations despite 
the enemy's use of countermeasures. 

The high level of ECM employed 
during the 1973 Mideast War 
prompted the U.S. Army Aviation 
Center at Ft. Rucker to recognize 
a deficiency in EW training belng 
provided to its students, especially 
in the area of radio jamming. 

The Aviation Center lacked local 
units with a jamming capability 
and had a recurring training cycle 
with the initial entry rotary wing 
course. Inq uiries revealed that the 
Interference Generator SG-886T / 
U R could provide effective training, 
but was compatible only with the 
tactical ground series of radios in 
the inventory. 

The problem was presented to 
U.S. Army Electronics Command 
representatives at Ft. Rucker, and 
Mr. Don C. Maier began the search 
for a way to adapt the device to 
Army aircraft. The engineering 

considerations of such an adaption 
presented several technical prob­
lems because of the voltage and 
impedance characteristics of the 
dissimilar pieces of eq uipment. 

A relatively inexpensive cable 
was fabricated and within a week 
an initial test was flown within the 
tactics training area at Ft. Rucker. 
A simplified schematic of the inter­
connecting cable has been provided 
as well as the schematic of an ad­
ditional cable that was fabricated 
for a portable tape cassette player 
using prerecorded jamming signals. 

The end product is a jamming 
package that is compatible with 
most Army aircraft and a rela­
tively simple airborne jamming 
platform that can be adapted to a 
multitude of training situations in 
support of air or ground operations. 

Installation of the package in 
Army aircraft does not require any 
modification, thus facilitating 
transfer from one aircraft to the 
other (see "How' s YourEWTrain­
ing," page 12 this issue). With the 
electrical power being supplied from 
the aircraft, an effective signal can 
be transmitted by the pilot monitor­
ing the training aircraft's assigned 
freq uencies . 

In this regard, some might 
consider this "cheating," but for 
the sake of training time and lack-
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ing the ability to easily sweep the 
freq uency spectrum, this dictates 
knowing the jammed aircraft's 
assigned freq uencies. Additionally, 
the technical reader has perhaps 
also realized that the capability 
exists to jam on all of the aircraft 
transmitters. The jamming oper­
ator must judiciously use this multi­
band capability for obvious in­
flight safety and emergency situ­
ations. 

The successfu l initial testing of 
the device prompted its immediate 
implementation into the tactics 
phase of the initial entry rotary 
wing program (IER W). Develop­
ment of jammer employment tech­
niq ues strictly has been trial and 
error. The jammer aircraft flies to 
the tactical area separately and with 
a degree of deception from the 
unknowing students who are flying 
scenarios dictated by assorted oper­
ations orders . Once in position, 
the jamming aircraft will begin his 
transmissions, forcing the students 
to apply antijamming measures. 

It must be recognized that the 
jammer aircraft is transmitting with 
the same power output as the other 
jammed aircraft and total oblitera­
tion is obtained only under the most 
ideal conditions. Further refine­
ments of these techniq ues are con­
tinuing but training personnel favor 
this simple system over more com­
plex devices. 

Initial reaction to the jamming 
was that it was a novelty but this 
attitude changed with the introduc­
tion of threat awareness instruc­
tion and actual EW demonstra­
tions. Student critiques have 

Schematic of I nterconnecti ng Cable with Adapter Pad 
U-228/U U-174/U 

(or U-183/ U) Green (or U-93A/U) 

(RearView) 
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strongly favored more jamming 
training, and it is being incor­
porated into solo missions. 

The efforts outlined and the 
initial actions taken might at first 
seem meager when compared to the 
eq uipment hardware and doctrine 
of our sister services. When the 
mission and operational environ­
ment of Army aviators are put into 
context with everyone's responsi-

Above figure shows interconnect 
cable for Signal Generator and 
a cable for adapting a tape player 
using prerecorded jamming sig­
nals. Below, complete jamming 
unit-cover removed from power 
supply_ Right, tape player jam­
ming unit in UH-1 ready for use 

of SG-886T/UR 
• 

bility for ECCM, the electronic 
warfare awareness instruction pro­
vided at Ft. Rucker makes a 
significant contribution. 

All materiels necessary for the 
radio jammer are readily available 
through normal channels and with 
a little ingenuity, another degree of 
realism can be added to prod uce 
effective EW training in preparation 
for future conflicts. ~ 
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audio­
ng Serv­

.x;;VCI i:U~"'~i::Issette tapes 
static, tone, 

tape recorder were dead proving to 
be an expensive proposition due to 
the quantities of batteries used. To 
solve this problem, a power supply 

for the recorder was needed. The 
heated blanket outlet in the UH-IH 
provides 28 volts d.c., but the tape 
recorder needs 6 volts d .c. The ob­
vious solution was a step-down 
transformer which was fabrieated 
locally. The male pi ug is plugged 
into the heated blan~ et receptacle 
on the U H - If:r and the positiVi 
and negative wir<;s . of the powe 
supply are atta ': ,. to the appro­
Jlfciate terminals >~ _ .. e battery com­
. ~u.:tmen.t of the tape recorder. T is 
innnates the requirements for 
atteries. The wiring diagram for 

' the power supply and materiels list 
appear in figure 1. 

As can be n, the total cost is 
well of the SG-886T / 
UR 1.00) and the added ad-
v".t",,.,,,<cs are no batteries to con­

nd with and an unlimited avail­
ability of various jamming noises. 
Wi th another fabricated adapter 
cord , the unit can be hooked up to 
ground type tactical radios. 

The effectiveness of the jamming 
unit depends a great deal upon the 
method in which it is employed. It 
is impossible to drown out every­
one on a frequency due to the 
limited transmitter power of the 
aircraft radio. Figures 2 and 3 
give a brief example of possible 
employment methods. 
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28vDC 

Pi Hubbell #7547 
Rl 75 25 watt (Newark 13F560) 
C R 1 In 534 I Zen e r D i 0 d e 
Fl 1/2 Amp 
Volta~e reducer (28vDC to 6vDC) 
Desi~ned to permit operation of 
in the UH-IH 

*NOTE: 

Figure 1 

ated blanket receptacle 

volta~e 

aUANTITY aUANT ITY ITEM COST 

1 Califone 
Ca sse t't e 

1 

1 

Electric cor d • 5 

Tapped resistor. 

ft @ $ .11 f t 

o rm it e Dividohm. 
Pre-recorded cassette tapes • -fO 210-15K-4. No. 0367. Ohms 75. 

Y-45. 25 watts 
aircraft mike 
from salva~e 

ets may be used 

(Other similar models may be 

1. 00 1 Fuse Holder wlfuse 

5ft@$.llft .55 1 Zenier Diode 5341B. lR. 

SUPPLY 1 Assorted screws. scrap 
metal and circuit boa rd 

Male plu~ to fit 28 volts DC 
heated blanket outlet in UH-1H 1. 82 Total Cost Excludin~ Labor 

*NOTE: Initial cost; cost for multiple units would lower as 
quantity increases. Also. the tape recorder was locally 
available but further savin~s would result from usin~ 

a tape player instead of tape recorder. 

Figure 2 

iN 

sheet 

used) 

.55 

1.40 

2.00 

2.20 

1. 50 

$66.62* 

If the jammin~ aircraft positions itself between two stations. 
then communications between these two stations wil I be blocked. 

The closer the stations are lo­
cated to each other, the less ef­
fective will be the jamming. For 
example: In order to block com­
munications between aircraft fly­
ing in formation, the jamming air­
craft must be part of the forma­
tion. Even though communications 
are not blocked, the operators will 
gain the experience of working 
through jamming. 

JAMMING AIRCRAFT 

STATION 1 STATION 2 

Figure 3 

If. however. the jammin~ aircraft is in a position other than 
indicated above. the communications wil I be interfered with. 
but may not be blocked. 

JAMMING AIRCRAFT STATION i STATION 2 

SEPTEMBER 1975 

If a unit never has been exposed 
to jamming before, they are miss­
ing a valuable training experience. 
Try employing this type of train­
ing on your next field exercise; 
you will marvel at the results. 
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Field Support 
Army·Wide Training Support 

U.S . Army Aviation Center 

M ANY ARTICLES have been written about 
the Department of Army-Wide Training Sup­

port (OA WTS) at the U.S. Army Aviation Center, 
Fort Rucker. But there are those who still are 
unaware of the many services OA WTS provides 
and how easy it is for you to take advantage of 
them. 

To begin to grasp the concept and scope of 
DAWTS it may be better to first take a close look 
at the mission outlined in the accompanying box. 
The mission indeed covers a broad spectrum of re­
sponsibilities. To accomplish its tasks DA WTS has 
been apportioned into the following five divisions: 

• Administration and Processing 
• Course Development 
• Field Support 
• Non-resident Instructional Materials Supply 
• Training Extension Courses 
DAWTS is most widely known for its work and 

support in the area of correspondence courses. It 
offers four professional development courses (War­
ant Officer Senior Course; Aviation Warrant Officer 
Advanced Course; Air Traffic Control NCO Ad­
vanced Course; and Air Traffic Control NCO Basic 
Course) and seven skill progression courses (Flight 
Training Preparatory Course; Flight Operations Co­
ordinator Course; Army Aviation Command and 
Staff Officer Course; Aircraft Maintenance Entry 
Course; OH-58 Helicopter Repairman; UH-I Heli­
copter Repairman; and Aviation Accident Prevention 
Management Course). This provides about 220 sub­
courses that may be obtained through DA WTS. Few, 
however, think about the work and coordination it 
takes to make all of this possible-. 

In addition to making subcourses available, the 
Administration and Processing Division also is re­
sponsible for counseling services to students who re­
quest it. Administration and Processing Division per­
sonnel work with each student as if this person were 

rJiL 
the only one enrolled. They provide the experienced 
guidance so necessary for successful progression at 
all subcourse levels. Each student receives individ-
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ualized Ipersonal attention and the individual's pro­
gression rate i~ 1 each course is proportionate to the 
amount of, time and effort he or she applies. This 
di~ision~talsb I ki s ,responsible for scoring lessons and 
examinations, computing grades, posting records and 
advising students of their grades . 

, The . Administration and Processing Division has 
! ' f,. ' 

grqwn' since r, :JUly 1974. Correspondence courses have 
gained ~significantly in popularity in a relatively short 
period! of ti '~e. For example, in July 1974 the active 
student enrQl!ment in the correspondence course pro-

) . . 
. gram was ~ 617. By March 1975 it had jumped to 
8,716. The additional 3,099 students represent a 
phe~omena;l 55.17 percent increase in student enroIl­

' ment in Ijust nine months. This is the largest single 
growth' rate since rDAWTS began maintenance and 
adniinistrati'on of subcourses in 1966. 
, DA ~rs.' Cdurse Development Division is the 

back pone of the cprrespondence course program. Its 
per~l5npel are the unsung heroes that provide the 
consistently high quality course training materials . 
This division is stafted with education specialists who 
write and ':rewrite course materials that provide each 

, -student I wh h personalized self-teaching instruction. 
These special;sts ensure that course materials are re­
vised periodically to include the latest information 

i . 
and techniques., In the past two years, the total 
hourly credit value for subcourses has increased from 
ZOO Icredit hours to more than 2,000. The Course 
Devei

1
0 pmeIl;t, Divi.sion also has a staff of editors who 

assist the prpfessional educators with proper verbiage 
.1 ~ and m.eth 4s of expression-thus ensuring the best 
, poJsible presentation. 

St.udents l should understand that correspondence 
1 courses parallel courses taught in resident training 
programs, and that entry into a correspondence 
course : progr~m will not have an adverse effect 
sh6uld ,al stl1d~nt desire to enter a resident program 
later .! Thertfj are some courses not taught in resident 
traihing. By regulation, equal credit is given whether 
~n imliYjidua,1 completes resident training or a cor­
resporipenc1e cob rse. 
, The, Field ' ,Support Division receives queries, re­
qud ts and requisiti~ns pertaining to aviation orien­
tated i1.l.structional materials from service schools, 
U.S. Arrpy R~serve (USAR) schools, Reserve com­
ponent u~its ~ Reserve Officers' Training Corps 
(ROTC) J..lni~s " Army National Guard (ARNG) units, 
active Army J nits and individuals. The division has 
avaiidble a' : lf sson plans, program~ of instr~ct~on 
(POls) , and , programed texts used In the AViatIOn 
Ce~~q ls r~diden ~ training courses. These training 
materiabs are valuable refresher instruments used in 
rhaint~i~ing 'operational readiness, combat effective­
ness a1}d 'personal professional parity. 

The Field r Slipport Division also is responsible for 

j' !'I:' I 
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staff visits to USAR schools and ROTC and ARNG 
units to provide assistance in the evaluation of train­
ing materials. It is responsibl e for the worldwide 
distribution of the Army Aviation Annual Written 
Examination to Army aviators . 

More than 22,000 examinations were issued last 
year and more than 25,000 study guides furnished to 
all units with aviation assets and to all rated avia­
tors. This alone is a big undertaking as it requires 
massive coordination efforts. 

DA WTS does not have technical manuals (TMs) , 
field manuals (FMs) or training circulars (TCs) avail­
able for routine issue. If these type publications are 
required, you should order them through your ap­
propriate Adjutant General (AG) channels. 

The purpose and intent of the correspondence 
course program is for the personal and professional 
development of the individual and to enhance his 
military career through comprehensive education. 
This approach to personal education helps to develop 
the "total" Soldier and his achievements are ap­
propriately recognized with the awarding of a cer­
tificate upon successful completion of the course. 
Correspondence courses or any of a large variety 
of subcourses may be obtained by following proper 
enrollment procedures as prescribed in AR 351-20. 
Group enrollment is encouraged if two or more 
individuals are taking the same course and would 
care to study together. 

Emphasis now is being placed on group study be­
cause it has opened a world of possibilities in pro­
gressive education of particular interest to the reserve 
components. This provides unit commanders with an 
additional educational tool. Procedures have been 
developed in which correspondence course material is 
implemented in the support of training. 

Responsibility for the administration of the course 
material rests with the instructor within the unit. The 
Ohio State National Guard is conducting the Avia­
tion Warrant Officer Career Course using Aviation 
Center correspondence course material. These classes 
are being conducted in a classroom environment 
using Guard instructors as a part of normal sched­
uled drills. 

This innovative approach of using group study as 
a part of drills is being closely evaluated; initial reac­
tions by the enrolled students appear favorable. 
Colonel Jo S. Drechsler, Commandant, Headquar­
ters 5041 st USAR School, in a letter dated 2 March 
1975 to the Aviation Center and DA WTS said about 
the evaluation study program, "Those of us in this 
school associated with this course believe that 
through close liaison with your office we can con­
tinue in the development of courses that will provide 
high quality instruction to the students and enable 
students to advance in their military career and ben-
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DA WTS' MISSION 
• Prepares and revises, in coordination with resi­

dent departments, correspondence courses and ma­
terials pertaining to Army aviation 

• Administers correspondence courses 
• Serves as program coordinator for all Reserve 

component training support activities of the Aviation 
Center 

• Procures, stores and issues instructional mater­
ial for non-resident students and resident material 
for qualified activities of Reserve and active Army 

• Distributes the Army Aviation Annual Written 
Examination and other special projects when direc­
ted 

• Develops and / or coordinates the development 
of instructional materials designed in support of 
Training Extension Courses (TEC) 

efit the service in general throughout the country. 
We stand ready to cooperate with you to continue 
this course and hope that it will continue and serve 
as a model for other schools to follow." 

Group study is encouraged and DA WTS pledges 
full cooperation in providing the course materials 
required for these programs. DAWTS now has 1,412 
students enrolled in similar group study courses. 

The Non-resident Instructional Materials Supply 
Division carries the biggest operational burden of 
all. Every training document or course is handled 
and maintained by the supply division. They order, 
ship and stock a tremendous volume of such mate­
rials daily. They are responsible for the assembly of 
all course documents and supplies into the individ­
ual packets students receive. 

DA WTS supply division has an over-the-counter 
feature on issuance of correspondence course ma­
terials for resident people at Fort Rucker. Every­
thing produced for resident training; a subcourse 
requirement; or that which is acquisitioned through 
inter-school subcourse programs is physically handled 
by this division. The 25,000 sets of study materials 
for the Annual Written Examination must be stocked 
and assembled to include a map, study guide, refer­
ence data book and exam materials before being 

packed and mailed. In short, the Non-resident In­
structional Materials Supply Division carries the bur­
den of get tin g it together and shi ppi ng ito u t. 

The Training Extension Course Division prepares 
aviation-related lessons for civilian contractor devel­
opment. They are used by active Army and Reserve 
component forces. These courses differ from corres­
pondence courses in that they utilize a multimedia 
approach to ed ucation. They can be audiovisual, 
audio only, programed text or a combination of the 
three. 

The courses are systems engineered and directed to 
the following MOSs: 71P, 67N, 67V and 93H. Avia­
tion-related lessons scheduled for fiscal year 1976 de­
velopment are the DD 175 Flight Plan; Aeronautical 
Charts and Symbols; UH-l Preventive Maintenance 
Inspections; and OH-58 Preventive Maintenance 
Daily Inspections. They are scheduled for delivery to 
the field next summer. The lessons will be used for 
MOS refresher training, on-the-job training pro­
grams, and may be used to supplement or replace 
nstitutional instruction. 

DAWTS has experienced rapid growth during 
the past few years due to the new interest shown by 
individual troops in furthering their job related skills. 
Just as a person's body requires physical exercise to 
stay in shape, the mind also must be developed and 
exercised. There is no better way to exercise the 
mind than with strong educational development. 

The Army's greatest asset is the mind of the indi­
vidual and particularly the mind that has been exer­
cised with productive education sources and mater­
ials. DA WTS has taken an affirmative stand in see­
ing that the individual who wishes to participate in 
the correspondence course program gets an oppor­
tunity to do so. If you have not signed up for a 
correspondence course, take this important step in 
the development of your career-today! DA WTS ' 
catalogs of all available instructional materials and 
correspondence courses may be obtained by writing 
to: U.S. Army Aviation Center, Department of 
Army-Wide Training Support, Fort Rucker, AL 
36362. Your sincere comments and constructive 
criticism now or in the future will be appreciated. 

------------- Five New World Helicopter Records -------------

Major General Manuchehr Khosrow­
dad, commanding general of Iranian 
Army Aviation, has claimed five 
world h elicopter records with the 
Bell 214A helicopter at Ahwaz, 
Iran on April 29th. The record per­
formances '.In light helicopter class 
£ - 1. e are as follows: 
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Time to climb to 3,000 meters-
1 minute, 58 seconds; 

Time to climb to 6,000 meters -

5 minutes, 13.2 seconds; 
Time to climb to 9,000 meters-

15 minutes, 5 seconds; 
Altitude- 29,760 feet; and alti­

tude in horizontal flight - 29, 
560 feet. 

The record flights were conducted 
under the auspices of the Imperial 
Aero Club of Iran, the Iranian rep­
resentative of the FAI; however, the 
National Aeronautic Association 

provided technical assistance both 
here in the United States and on 
location in Iran. Randy Randleman, 
secretary of NAA's Contest and Re­
cord Board, monitored the calibra­
tion of the photo panel recording in­
struments in Fort Worth, TX, prior to 
the record flights and then accom­
panied the Bell Helicopter team to 
Iran to assist the Imperial Aero Club 
of Iran in monitoring the actual 
record attempt flights. 
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MOD-V Test by 

~c~st 
Continued from page 5 

Thus far, this has been accomplished by a five-min­
ute session at the aircraft while looking at the con­
trol head and a familiarization flight with a gunnery 
instructor pilot. 

The zone select capability of the system is perhaps 
one of the most important factors associated with 
the MOD-Y. The payloads used by the unit have 
been mixed- VT, HE and flechette rockets-with 
outstanding results. More recently during the unit's 
operational readiness training test, the M OD-Y s 
were loaded with 2.75 flare rockets and HE rockets. 
This combination allowed the pilot to illuminate and 
engage his target on the same firing pass. Another 
use of this capability can be for lighting friendly or 
enemy positions and still have different types of 
rockets available for firing as necessary. This system 
precludes the pilot from having to shoot needed 
flares or marking rockets to get to HE, VT or other 
rockets required at the moment. 

The rate of fire select capability gives the pilot the 
ability to fire at 60, 110 or 160 millisecond intervals 
so target acq uisition and engagement can be achieved 
with minimum exposure time. This is paramount for 

survival in a high threat combat environment. 
Maintenance of the system is enhanced by four 

stepper switches inside the MOD-Y intervalometer. 
These switches can be replaced easily at organiza­
tional level without removal from the aircraft. 

The MOD-Y system, as part of the weapons stores 
management system , is needed as evidenced by 
the difficulty in using low level contour or hover fire 
techniq ues. The problems using these firing tech­
niques are target acquisition and range estimation, 
both of which increase exposure time. The MOD-Y, 
coupled with a range-finder system and heads-up 
display, greatly reduces this exposure time and en­
hances the attack helicopter's survivability. 

The MOD-Y is of tremendous value to all 2.75 
inch armed helicopters including an air cavalry heli­
copter in a reconnaissance role; an attack helicopter 
in either a ground troop support or helicopter escort 
role; or as a battery of aerial field artillery. 

The author has worked on the MOD-Y program at 
Redstone Arsenal. CW2 McCoy completed the 
Armament Maintenance Supervisor Course and 
was recently honored by the Army Aviation As­
sociation of America as Aviator of the Year 1975. 
He is currently attending Embry-Riddle Aero­
nautical University in the Bootstrap program 

Typical uses of 2.75 rocket with remote set fuzi ng 

Forest Penetration 

Building Penetration Open Area Assault 



Transmission 
SEIZURE 

... Main rotor separation at 1,500 feet ... 1430 hours ... 1,500 
feetAGL ... ten UH-1H Huey helicopters, staggered trail ... 

"Centu rion Lead, th is is Fou r. I have a 'transmission pressu re low 
light' burning and my pressure gauge is approaching zero." 

"Roger, Four. Do you want to drop out? You can proceed to the 
emergency strip." 

"Negative, Lead. My transmission temperatu re is holding with in 
limits. I'll monitor it and keep you informed. I'll continue the mission." 

"Roger, Fou r. Keep me advised and if necessary, I'll break out trail 
to escort you to the nearest safe area." 

"Roger, Lead." 
Within the next few minutes, it was all over! The shattered remains of 

the ai rcraft, crew and passengers were scattered th roughout 400 meters 
of swamp. The lower transmission had seized and welded itself together 
due to heat buildup following the loss of lubrication. 

Stupidity? Insanity? Neither! 

FAILURE TO UNDERSTAND 
how the sensing device of the 

transmission temperature gauge 
functions could lead to transmission 
seizure. The U.S. Army Aviation 
Center at Fort Rucker teaches 
principles of systems operations to 
minimize incidents such as those 
discussed in the introduction above. 
Enough background is taught to 
ensure a safe preflight and a valid 
instrument interpretation. The 
highly motivated pilot mentioned 
in the introduction was relying on 
the transmission temperature gauge 
to warn him of a dangerously hot 
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transmission. When the transmis­
sion oil is gone, as in a massive 
leak due to rupture or battle 
damage, the oil temperature trans­
mitter will not give an accurate 
reading. Designed to operate on 
the "wet bulb" principle, it will 
not reflect the dangerous tempera­
ture level of the transmission if 
there is no oil to conduct it to the 
transmitter. According to the UH-I 
Huey dash 10, a total rapid loss of 
transmission pressure dictates a 
"power on" landing as soon as 
possible. 

A rare event-transmission pres-

sure loss? Maybe. From 1968 to 
1971 there were four fatal UH-l 
accidents charged to seizure of the 
lower main transmission following 
the loss of lubrication. Considering 
the number of hours flown during 
that period, four accidents may not 
seem significant. However, any 
accident is significant if you are 
involved in it! 

In the 2 years ending 30 April 
1974 there were 1,302 UH-l systems 
failures, 141 of them were trans­
mission systems failures. During the 
same peri od there were 194 AH -1 G 
HueyCobra systems failures, 31 of 
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them were transmission systems fail­
ures . The failures lead to mishaps* 
and are reported as they occur. 
Certainly all failures don't lead to 
accidents, but they sure give one an 
excellent chance to happen! During 
the 2-year period ending 30 April 
1974 there also were 7 AH -I G 
accidents and 21 UH-I accidents 
attributed to systems failures and/ 
or malfunctions. 

The purpose here is not to spread 
horror stories about the UH-I 
transmission which, incidentally, is 
a very reliable component. The 
objective is to stress the importance 
of a good understanding of the 
principles on which your aircraft 
systems operate. The same method 
could be applied to any other 
system-tail rotor, power plant, 
hydraulic, etc. Aircraft systems 
courses are taught at the Aviation 
Center to initial entry aviator stu­
dents, to aviators in every tran­
sition course and to those attend­
ing instructor pilot courses. 

Occasionally students express 
verbally or through critiques that 
too much "systems" is taught. 
"J ust tell me what to do when the 
red light comes on," characterizes 
their feelings toward the whole 
block of instruction. The most 
common problems encountered 
have given rise to well-defined pro­
cedures outlined in the dash 10 and 
dash IOCL as "emergency pro­
cedures." But what about those 
occurrences that are not covered in 
"emergency procedures"? For in­
stance, how about a slow but steady 
loss of transmission oil pressure 
while flying over water or dense 
forest? In this instance you should 
be able to effectively monitor your 

* Mishap-Any unplanned eventthat 
happens to an aircraft which has 
been started with an intent to fly. 
Mishaps a re reported in" Crash 
Facts" messages-i.e ., precautionary 
and forced landings, incidents and 
minor and major accidents. 
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transmISSIon oil temperature and 
get usable feedback on which to base 
a decision. 

Often systems training is referred 
to as" maintenance training" which 
is a misnomer inasmuch as the 
Aviation Center does not produce 
maintenance officers. It avoids 
teaching "nuts and bolts-nitty 
gritty" detailed maintenance. The 
A viation Center's mission is to 
teach the principles of the systems 
operation with enough details to 
aid the aviator when performing a 
preflight. However, if you insist on 
calling it "maintenance" goahead, 
because the more you know about 
the aircraft the more clearly you can 
communicate with the maintenance 
people who have to keep it flying. 
They do a good job but they need 
your help. (During the 2-year period 
previously mentioned there were 
6 AH-IG accidents and 8 UH-I 

accidents charged to maintenance.) 
You are an important link in the 
maintenance chain! 

Both operators and maintainers 
make mistakes and sometimes the 
machine fails us in spite of our 
precautions and planning. It pays 
to know your aircraft as thoroughly 
as possible. "A little bit of know­
ledge is a dangerous thing" is not 
a truism that holds. If you know 
just enough to realize that when 
you have a gauge that says "go" 
and a warning light that says "don't 
go" your chances are at best 50-50; 
then you can land, shut down and 
later ask "the man who does know." 
The odds at Russian roulette are 
better than that! The chance you 
take based on ignorance that springs 
from an "I don't know" attitude 
may be just enough to barely kill 
your crew, your innocent passen­
gers and you. Think about it! 

gorski's corner 
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If 
Bullets 
Could 
Talk 

Continued from page 3 

"Now, gentlemen, there is some­
thing even 1 do not understand. 1 
know the helicopter wants to shoot 
farther than 800 meters and 1 have 
done everything 1 can to help but 
-well, you judge it. Several years 
ago, 1967 as a matter of fact, right 
here in this arsenal they worked on 
my tracer element. They fixed it 
so my tracer would burn all the 
way to 1,500 meters and remain 
compatible. Compatibility means 
my non-tracer rounds were never 
more than four feet away from the 
tracer throughout the flight. Yet 
at 1,500 meters the ball round and 
tracer round had a common point 
of impact. That little fix more than 
doubled my maximum effective 
range yet it has never gone into 
production. " 

"Maybe it's because you can't 
kill a tank," mumbled 30 mm. 

"True! True!" retorted 7 .62 
mm. "But why should 1 kill a 
tank? That's not my mission. 1 
can certainly help tank killers, but 
kill? My job is area fire or sup­
pression. Now if a tank killing 
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weapon is around then use it but 
use me too. 1 can sure cause 
those tankers to button up and if 
1 do that, the tankers' visibility 
and conseq uently target acq uisition 
capability is reduced. That helps 
the tank killer survive. If 1 clean 
the infantry up around the tanks, 
that's a bonus effect." 

Standing, 50 cal asked, "Do 
you have anything else?" 

"No sir." 

"Well, as you know, I've been 
around here a long time and this 
is the first I've heard about your 
new tracer. It may be a big help 
so don't feel we are going to ignore 
you. But 1 would like to finish 
this session so let's move on. 1 
realize you are not really next 
on the agenda 40 mm, but since 
you and 7.62 mm have worked 
so closely together for the last 
few years, let's hear from you." 

Brushing himself off, 40 mm 
stood and waddled to the podium, 
"1 sure am glad the subject of 
tank killing has come up 'cause 
just by my size alone 1 can be 
the best tank killer in this room. 
Let's face it, the rule of thumb for 
a HEAT (high explosive antitank) 
round is that the armor penetration 
is directly proportional to the diam­
eter. And since 1 have the big­
gest diameter, why 1 can be the 
best tank killer." 

"Yeah?" shouted 20 mm. 
"Have you ever hit a tank? That 
is a prerequisite you know." 

"Well," retorted 40 mm and 
and flushed considerably, "I do 
remember some testing done a 
few years ago when 1 wasn't too 
successful. But, some of our rela­
tives are talking fire control that 
computes with ballistic equations 
and assures first round hits, so 1 
feel with fire control that minor 
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problem can be licked." 

Apparently not going to sit down 
20 mm came back with, "Range, 
baby, range. Why your maximum 
effective range is only 1 ,250 meters 
and at that you have to be fired 
as a mortar to get there. And 
your time of flight, hal By the 
time you get to where you are 
going, why the war could be over. 
Sit down and let's hear from some 
real contenders." 

Loudly, 50 cal banged the gavel. 
"Gentlemen! Gentlemen! Let's not 
degrade this session with unwar­
ranted accusations. In defense of 
40 mm I must state he really did 
a job in Vietnam. His lethality 
was commendable and overall 
munition and gun reliability was 
a credit to us all. I feel 40 mm 
may not have a great future con­
sidering the needs but he did a 
grand job for what he was designed. 
I want to thank you 40 mm for 
your presentation. 20 mm! Y (m 

seem to be talking more than any­
one else. You are a relative of 
mine and I do not intend to show 
favoritism but in the interest of 
harmony you can have the floor 
next." 

At this time 20 mm walked to 
the podium and said, "I apolo­
gize, 50 cal, and I will attempt 
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--JUST BY MY SIZE 
ALONE I CAN BE 
T~E BE~T TANK 

to control luyself. But being a 
three-service round and getting all 
the attention I have gotten recent­
ly plus great promises, I just feel 
I have a few things to say." 

"Wait," said 50 cal. "I can 
already see you getting out of 
control again, so for the benefit 
of those gathered here let me give 
them the background. Gentlemen, 

several years back, 1944 to be 
exact, after the beachheads were 
established in Normandy, fighter 
aircraft armed with me were sent 
out to find and destroy enemy 
ground targets. At ranges beyond 
500 yards I did little or no damage 
to enemy tanks. The cry went out 
for a better aircraft antitank gun. 

"I was all they had, thus using 
me as a model, a 60 cal gun was 
worked on. Obviously, a bigger 
shell casing was needed to hold 
the powder to drive the bullet 
farther and faster. This was done . 
The program continued for several 
years and several guns and rounds 
of 60 cal were developed. Finally 
in 1947, without ever going into 
production, the program was ter­
minated. Remember the U.S. Air 
Force was the U.S. Army Air 
Forces, so this aircraft gun devel­
opment was done right here. Some 
of the work was in this very room. 

"I'm sure 60 cal would have been 
a fine weapon (sigh) but we must 
proceed. Soon after the Air Force 
became a separate service it was 
determined those high flying jet 
fighters needed a gun. Lo and 
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behold, the 60 .cal shell casing 
and powder charge were resur­
rected. Now high up there where 
the jets flew, aerodynamic design 
of the bullet was not nearly as 
important as what the bullet did 
to the target. The new bullet, 
20 mm, was flat in the back­
just as he is today. This design 
allowed for more explosive inside 
or a bigger bang when hitting a 
target. It worked pretty well, too. 
Then, as the years passed, good 
old 20 mm was employed not 
only air-to-air but as an air-to­
ground weapon. Now some of 
the initial design (nonaerodynamic) 
is back to haunt 20 mm. I hope 
this puts things in better perspec­
tive, You may continue, 20 mm." 

"Yes sir," said 20 mm meekly. 
"I have been used quite a bit 
in the air-to-ground role and as 
you have indicated, there have 
been some complaints ... but," 
more enthusiastically now, "there 
are fixes and I can have a new 
shape if needed and, more im­
portant, new fuzing is already on 
the way. Why, with some of the 
promises of a new fuze my reliabi­
lity at 2,000 meters will be just 
grand and if . . . " 

At this point 50 cal again in­
terrupted, "Fixes are fine, just 
fine, but I'm not sure if you are 
aware that fixes can be as long a 
lead time and as expensive as new 
developments. Don't hang your 
future on fixes-a brand new de­
velopment may just pass you by. 
Meanwhile, we are aware of your 
fixed wing uses, how about on the 
helicopter?" 

"As you are aware, sir, I am 
standard on the Marine AH-lJ. 
True, my recoil is pretty big but 
I can do it. To be totally honest, 
gunners tend to fire me more 
straight ahead than full left and 
righ t deflection. It seems at full 
deflection the effective range is 
red uced somewhat because the im­
pact pattern on the ground is 
greater. I am also standard on the 
Army H ueyCobra as a wing stores 
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weapon. I am far more accurate 
and easier to shoot than other 
wing stores weapons." 

"J ust a minute," interrupted 50 
cal, "don't overload yourself. You 
may get a cracked shell casing or 
blow your primer. You have, as 
you have said, been mounted on 
helicopters but your range still 
isn't what I have heard they want. 
We can continue to go round and 
round but I think you have said 
what is needed to this point, let's 
hear from our visitor, 30 mm." 

"Thank you, gentlemen," said 
30 mm as he rose, removed his 
glasses to polish them and moved 
to the podium. "I really do not 
know why this meeting has been 
called. I personally feel the im­
portant decisions have been made 
and we are wasting our time. How­
ever, even though I am far ad-
vanced and most of you are obso­
lete, I will graciously inform you 
about me, where we are and what 
is going to happen in the future. 

"I have several 30 mm relatives 
enjoying great success throughout 
the world but I am unique in that 
I have been designed for the heli­
copter. Though I am bigger than 
20 mm, my recoil is certainly no 

greater, so compatibility is nO 'prob­
lem. I am next in diameter to 40 
mm thus my HEAT is excellent. 
I have had minor fuzing problems 
but as 20 mm stated, these prob­
lems are readily resolvable . As far 
as numbers of rounds carried, that 
is a laugh. Why, singly I am so 
superior to anyone else in this 
room that there is just no way 
you can compete. I am complemen­
tary to all other helicopter weap­
ons in the inventory. Not only do 
I suppress, I kill. So why go on 
and on? The decisions are made. 
Let's terminate this meeting by 
saying I hope you enjoy your 
retirement years. I will carryon 
in your place." 

"Congratulations," said 50 cal, 
"but I think there are a few ques­
tions to be asked yet. You may 
have wondered why I put myself 
last. You will soon find out. Don't 
leave, 30 mm. I will not take 
long. Then we will have questions. 

"It is well established I have sen­
iority in this room. I caution all of 
you that just because I am not new 
you will not have an easy time 
beating me. Each of you has stated 
his advantages and you know what? 
They all apply to me. Consider, 
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if you will, size. There are two 
smaller and the rest larger. Cer­
tainly enough of me could be 
carried when the carry capability 
is limited to weight and size. 

"Is range a consideration? Gen­
tlemen, I was designed to be fired 
on the surface. Ballistics are my 
strongest point. My speed in flight 
decays less than anyone else's in 
this room. 

"Defeat armor, you say? I can 
defeat light armor at close ranges. 
At longer ranges I don't need to. 
That's the job of antitank de­
signed weapons. I can certainly 
suppress at all ranges. No high 
explosive you say? Well, I am 
not convinced it is really needed. 
I recall several of your stories, 
7.62 mm, wlLre you said you 
saved the day on so many oc­
casions. Friendly troops on the 
ground got into a fire fight and 
called for support. Is it really 
true they called for 7.62 mm and 
asked not to use other weapons? 
They did this because any other 
weapon was high explosive and if 
fired where needed would get the 
friendlies too. Maybe the discrim­
natory fires available to the heli­
copter need some ball-only am­
munition. That's where I belong. 
If you want a growth option I 
have heard of several HE 50 cal 
efforts so I will use 20 mm's argu­
ment and say a fix is available. 

"Let's talk about something else 
that has not been mentioned. Sup­
pression at extended ranges needs 
to occur now, not after the fact. 
Now 30 mm, if my facts are 
right-if a TOW [missile] and a 30 
mm are fired together, then at 
3,000 meters the TOW will get 
there first. Is that correct?" 

"Yes sir." 
"Well, well, maybe your de­

signers are not so perfect but let's 
continue. You are all aware of 
what a helicopter is, how it flys, 
how the attitude of the helicopter 
changes as flight accelerations or 
velocities are called for. Right? 
You are also aware that we have 
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not been able to tell the engineers 
where to locate their gun turrets. 

"Consider the location of the 
turrets on current and future attack 
helicopters. How much elevation is 
available to the gun? How high 
can the gun be pointed? Now if 
the helicopter is at all nose low 
·and must go lower to accelerate, 
how far can you shoot? 30 mm 
again! I understand the turret ele­
vation can be, say, 15 degrees. 
more advanced helicopters only 11 
degrees. What elevation do you 
need to get to 3,000 meters?" 

"I need 10 plus almost 11 
degrees and by your own facts 
there is enough elevation for me 
in the turret!" 

"Yes," said 50 cal, "that's true 
if the helicopter nose is not pointed 
down as it is at a hover or even 
farther down in forward flight or 
accelerating maneuvers. It hasn't 
been demonstrated yet but I con­
tend I can shoot farther than you 
and more often than you based 
upon my much flatter and faster 
trajectory. " 

There was a silence in the room. 
Finally, 40 mm cleared his throat 
and stood up. "Gentlemen, since 
I am the closest to retirement, I 
feel I am the most unbiased. It 
would appear to me certain things 
should be done prior to more 
decisions. The actions to be taken 
in priority are: 

Check out the extended 
range 7.62 mm tracer, use 
it now on the current weap­
ons fleet. The guns are there. 
Maximize the lethality. 
There should be a firing 
evaluation of 50 cal, 20 mm 
and 30 mm. This eval uation 
must consider the full ma­
neuverability of the helicop­
ter. If maneuvers are not 
considered the gun employ­
ment cannot be evaluated ." 

Standing, 50 cal said, "40 mm, 
appreciate your thoughts and I 

think I speak for the group when 
I say we agree so let's ... " 

Too bad inanimate objects can-
not talk . ~ 
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M ILITARY RESEARCH 
and development is charac­

terized by potential adversaries at­
tempting to gain technical advan­
tages one over the other. As one 
side gains an actual or perceived 
advantage, the other will imme­
diately launch efforts to negate or 
overcome that advantage. 

And so it goes with the meas­
ures, countermeasures and counter­
countermeasures race. A most 
vivid example of these types of 
technological races is in the field 
of radar electronics and the in­
vestigation of the use of chaff to 
help offset these capabilities. 

Radar electronic warfare (EW) 
has been and continues to be a 
most fluid and fertile area for 
technological research and devel­
opment. U.S. Air Force experience 
over North Vietnam, and also dur­
ing the 1973 Mideast War, has 
sharpened U.S. military interest 
in and support for electronic war­
fare hardware and techniques to 
optimize its use. 

This brings us to a short discus­
sion of a common cause for con­
cern ' for all Army aviators and 
those commanders who will benefit 
from the added capabilities Army 
aviation can provide. This concern 
deals with radar directed antiair­
craft artillery and surface-to-air 
missiles. 

Radar has been around since 
the beginning of World War n, 
and since that time potential 
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enemies have sought ways to 
counter the other's radar while 
making his own more immune to 
countermeasures. The method for 
countering radar is to employ some 
form of jamming. This falls into 
two general categories-active and 
passive. 

Active J.amming involves the 
transmission of radio frequency 
(RF) energy to overpower or de­
ceive a radar receiver. The vast 
majority of U.S. radar electronic 
countermeasures (ECM) research 
and development efforts center 
around active jammers. (For an 
unclassified overview of U.S. and 
foreign radar jammer programs see 
the 27 January 1975 edition of 
Aviation Week and Space Tech­
nology.) These active jammer pro­
grams, - most of which are being 
sponsored by the Air Force and 
U. S. Navy, are very complex 
pieces of hardware. Their applica­
tions to Army aircraft are con­
strained by four very large limit­
ing factors: size, weight, cost and 
internal power requirements to 
drive them. 

Passive jamming involves the re­
flection of that RF energy which 
was transmitted originally by the 
radar set to deceive the radar 
operator with a false target or 
clutter his scope with multiple tar­
gets. One of the best sources for 
achieving this reflectivity is chaff. 
This is nothing more than millions 
of tiny strips of metal or metal 

coated fiberglass which are cut to 
one-half wavelengths of the specific 
radar frequencies in order to maxi­
mize its reflectivity. 

The initial employment of chaff 
was quite effective in denying the 
use of radar to the enemy. Un­
fortunately it also affected the use 
of our radar. As usual in the game 
of countermeasures, modern tech­
nology soon resolved this problem 
in part by development of a mov­
ing target indicator (MTI) for radar 
sets. 

MTI is a capability built into 
a radar set to allow the operator 
to eliminate ground clutter and 
stationary targets, displaying only 
a moving target. The overall effec­
tiveness and success achieved with 
MTI is dependent largely upon 
operator training and skill. At a 
minimum, chaff will be effective in 
forcing the radar operator to go 
through additional steps to choose 
the correct target from among 
several radar readings or from 
amidst a large radar return. 

The Army is exploring several 
methods of dispensing chaff to 
protect aircraft. One is a mini­
chaff system. This involves ex­
pelling small cartridges of chaff 
from a dispenser externally mount­
ed to the airframe. They present 
several small chaff clouds to decoy 
or cause a radar operator to choose 
the correct target from among 
multiple radar returns. These de­
vices are intended primarily for 
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lividual aircraft self-protection 
d to buy time for the aircraft 
seek more substantial cover of 

errain mask. 
Another method being explored 
to dispense large quantities of 

aff with the 2.75 inch rocket. 
lese quantities, when mixed with 
.tural terrain clutter, may provide 
fficient screening to electronically 
nceal aircraft that must be ex­
Ised for longer periods of time 
lile conducting combat opera­
)ns. 
One note of caution to keep in 
ind when using chaff (or any 
her electronic countermeasure) is 
at threat air defense systems 
lve some redundancy in their 
rget acquisition/tracking capa­
lities. Specifically, radar usually 
not the only means by which 

rcraft are detected, acquired or 
lcked. Therefore, to be truly 
fective, electronic countermeas­
'es must be employed in con­
nction with other countermeas­
es which limit/ degrade optical or 
!ctro-optical air defense obser­
tion. 
Even though chaff represents a 
I-year-old technology (see "Chaff 
It's Effect," on this page), there 
room for improvement in the 

ethods for dispensing and utiliz­
g its effects. Any ECM, no mat­
rhow old, which shows promise 
. improving aircraft survivability 
:serves full consideration. Chaff 
receiving that consideration! ~ 
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Relative size of aluminum chaff compared to a quarter 
and the turbine shield assembly showing chaff buildup 

ITS 
EFFECT 

LTC (Ret.) Porter Dillon 
Former Test Officer 
MASSTER 

CHAFF, A REFINEMENT of 
the World War II practice 

of dropping scrap material from 
aircraft to confuse . radars, has 
been tested recently for its effects 
on Army aircraft by Modern Army 
Selected Systems Test, Evaluation 
and Review (MASSTER), at Fort 
Hood, TX. The test was con­
sidered necessary because, even 
though a great deal of experience 
exists regarding chaff and Air 
Force aircraft, information was 
lacking in the case of Army air­
craft with their smaller engines 
and other differences. The test was 
conducted by then Major Porter 
B. Dillon and Captain Dennis Y. 
Williams. 

Composed of tiny metallic or 
metallic coated fiberglass strips that 
are used to reflect signals to radar 
receivers, the chaff strips are of 
varying lengths and cause different 
responses to electronic frequencies. 
Because aircraft may be forced 
to fly through falling chaff, tests 
were conducted in two phases on 
that probability. 

The first phase of the test was 
conducted by the U.S. Army 
Aviation Systems Command 
(A YSCOM) and involved the two 
most common types of Army 

aircraft engines. The results were 
favorable in that both engines were 
able to tolerate large amounts of 
chaff before experiencing any ad­
verse effects. 

The second test phase was con­
ducted by MASSTER and involved 
testing of the total aircraft to in­
clude its various subsystems. Four 
different types of Army aircraft 
were used in this test phase. To 
simulate near-flight conditions on 
the ground, chaff was dropped 
over stationary aircraft while en­
gines, rotors, propellers and all 
onboard equipment were operating, 
and with an OV-ID Mohawk pro­
viding propblast to simulate rela­
tive wind flow of an inflight air­
craft. 

The chaff was dispensed over a 
series of 10- and 20-minute periods 
from a hovering helicopter above 
and upwind of the target aircraft. 
Results were highly favorable and 
the target aircraft experienced no 
degradation in their performance 
during the second phase of testing. 

It was concluded that the air­
craft can perform very effectively 
and safely when exposed to chaff 
densities similar to that likely to 
be experienced in an operational 
environment. ~ 
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Continued from page 1 

Korea seeing many instances 
where entire smoke generating bat­
talions were deployed in support 
of tactical operations. World War 
II also saw the first smoke de­
livered by aircraft. Two operations 
which best typify this usage oc­
curred in the South Pacific. 

The first was near Lae, New 
Guinea in September 1943, when 
1,700 paratroopers descended and 
captured the Japanese-held Nadgab 
airstrip. This operation began with 
the Japanese being awakened by 
the sound of seven Boston bombers 
coming over the mountaincrest. 
Each bomber was equipped with 
two M-10 smoke tanks under each 
wing. Skimming along the valley 
floor between the airstrip and the 
bivouacked Japanese security 
forces, these planes trailed heavy 
lines of smoke which first settled 
to the ground and then rose to 
form a screen 400 feet high and 
4,000 feet long, effectively screen­
ing the closely following transports 
dropping the paratroopers into the 
clearing. Before the screening 
smoke had dispersed, the para­
troopers had safely landed and 
organized for a successful attack. 

Similar results were realized dur­
ing a bombing attack on the 
Japanese shipping in Simpson 
Harbor at Rabaul on 2 November 
1943. The harbor was protected 
by massive antiaircraft batteries 
along either shoreline. In this in­
stance, a formation of American 
bombers came in fast over the 
harbor, split into two flights, and 
dropped 100-pound white phos­
phorous bombs along the shore­
line, literally "walking" through 
the antiaircraft gun positions. The 
attack left multiple casualties and 
formed tall, dense walls of screen­
ing smoke along both sides of the 
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harbor. Other closely following 
bombers flew down this corridor 
and brought swift destruction to 
Japanese shipping caught in the 
harbor. 

The antiaircraft positions were 
denied visual targets and were 
forced to fire blindly and inac­
curately . What might have been 
suicide raids against heavily de­
fended enemy targets proved suc-
cessful because of protective smoke 
screening. 

Combat operations in the Re­
public of Vietnam included protec­
tive screening with the introduction 
of the smoke helicopter. · Here the 
technique of generation and de­
livery was very simple. Large tanks 
of fog oil were installed internally 
in the cargo/ troop compartment of 
a UH-I Huey helicopter. Electrical 
fuel pumps forced the fog oil into 
a spray ring which, in turn, di­
rected jets of oil into the hot 
exhaust stream of the aircraft en­
gine. This fog oil, upon vaporiza­
tion, produced a dense white 
smoke which then trailed the air­
craft, forming an effective screen. 

Tactical employment was nor­
mally in conjunction with the air­
mobile assault. Experience deter­
mined the best technique was to 
position the smoke ship just ahead 
of the lead troop ship when in 
proximity to the landing zone. 
On final approach, the smoke ship 
would coordinate with the gun­
ship leader, descend to low level 
and position itself for the smoke 
run. Then, following closely be­
hind the gunships to take full 
advantage of their suppressive fire, 
the smoke ship would emit the 
smoke to form the screen between 
the enemy position and the plan­
ned landing zone. 

This protective screen denied the 

enemy the visual contact required 
for pinpoint target acquisition. 
With this reduction in accuracy of 
delivered enemy firepower, the as­
sault aircraft invariably sustained 
fewer hits and were able to insert 
their troops with less incident of 
aircraft damage and subsequent 
injury. Further benefits were rea­
lized in the protection given the 
inserted troops during their initial 
reorganization for the attack after 
debarking from the lift ships. 

If we are to learn anything from 
history, it should be that smoke 
can benefit the tactical operation 
when it is dispensed judiciously 
to provide concealment yet not 
create the unwanted safety hazards 
associated with restricted vision. 

The use of rotary wing aircraft 
for airmobile operations will be 
the "name of the game" for quite 
some time. While our experience 
in Vietnam should be remembered, 
we cannot afford to ignore the 
prospects of airmobile operations 
in a high threat environment and 
in other than jungle terrain. 

Could we use smoke in future 
helicopter operations? Consider a 
heliborne assault on relatively flat 
terrain with sparce vegetation. Hill 
or vegetation masking may be out 
of the question and helicopter 
noise may significantly reduce the 
surprise gained by terrain flight. 
What could the commander do 
to deny the enemy the visual con­
tact needed for pinpoint target 
acquisition? A wall of screening 
smoke between his position and the 
intended landing zone may provide 
one solution. This smoke could 
possibly be safely delivered by ar­
tillery, Air Force tactical aircraft, 
helicopters armed with smoke rock­
ets or by smoke helicopters when 
not face-to-face with the enemy. 
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Although the enemy has be­
come rather sophisticated in his 
air defense weaponry, he has not 
eliminated the optical and visual 
capabilities; in fact, the weapons 
which are a threat to helicopters 
all have visual! optical devices and 
some have electronic/infrared 
tracking devices. Smoke will not 
affect electronic acquisition and 
tracking equipment and may only 
marginally degrade infrared. Some 
weapons which rely on infrared 
for tracking require visual acquisi­
tion. The sophisticated weaponry 
of the enemy force has not re­
placed the antiaircraft machine­
guns nor the machineguns and 
small arms in the hands of the 
frontline troops. 

Smoke is an effective counter­
measure for use against the wea­
pons which depend upon the hu­
man eye. To discount the less 
sophisticated weapons as a threat 
to Army aircraft would be to 
grossly underestimate the enemy's 
capabilities to acquire, track and 
engage Army aircraft. It is ne­
cessary to pursue a program of 
suppression of those enemy wea­
pons that are a threat to heli­
copters whether they utilize elec­
tronic, infrared or visual! optical 
means. A combination of counter­
measures will be required for total 
suppression of these weapons and 
smoke is still the best suited for 
degrading the visual! optical spec­
trum. 

Although the effects realized 
from smoke are dependent upon 
meteorological conditions, a 
thorough understanding of these 
limiting factors and the necessary 
precautions the user must take 
to avoid adverse effects on friend­
ly elements makes smoke a suitable 
adjunct for air defense suppression. 

SEPTEMBER 1975 

Terrain flying techniques greatly 
reduce the vulnerability of Army 
aircraft to the threat, but all mis­
sions that aircrews must perform 
do not allow the aircraft to remain 
masked. At some point in the mis­
sion the aircraft normally will pre­
sent a target to the threat weapons. 
Even though these may be only 
fleeting glimpses, the exposure 
could result in acquisition, engage­
ment and loss of personnel and 
equipment. 

The smoke helicopter has been 
highly responsive and capable of 
laying down smoke screens in areas 
not easily accessible to artillery. 
With the emergence of the sophis­
ticated air defense system, the em­
ployment of the smoke helicopter 
may be limited. Artillery can pro­
vide effective screening smoke; 
however, the time required to at­
tain the desired effect may not 
satisfy an air defense suppression 
role. 

Since the success of air assault 
operations is virtually based upon 
aircraft survivability, smoke can 
be used to provide the masking 
not inherent in the terrain. Visual­
ize a team of attack helicopters 
in a firing position popping up 
from their terrain masking to en­
gage a tank. The enemy doctrine, 
much like ours, relies upon security 
in n umbers, making it highly pro­
bable that while the attack heli-
copter is engaging one target, a 
number of enemy forces will ob­
serve it and will be capable of 
engaging and destroying it. Smoke 
placed on or near the enemy could 
effectively degrade the enemy's ob­
servation and selective use could 
allow friendly elements to engage 
the enemy with a reduction in the 
number that could return fire. 

One aspect of smoke usage often 
overlooked by both the ground and 
aviation commanders is that the 
helicopter smoke ship is ideally 
suited to the support of the ground 
elements. Because of its versatil­
ity, the smoke helicopter can re­
spond rapidly to any number of 
situations in addition to having the 
capability to lay smoke screens or 
curtains along selected lines not 
necessarily accessible to support by 
artillery. Support by smoke heli­
copter would be available to the 
ground element commander on re­
latively short notice, thus increas­
ing its value. 

Since smoke can be used in 
conjunction with Army aviation 
operations in virtually any terrain, 
the only real limitation to its use 
is the imagination of the com­
mander and meteorological con­
ditions. To assist the commander 
in visualizing usages of smoke, a 
study entitled "The Use of Smoke 
to Enhance Aircraft Survivability" 
has been conducted by the Deputy 
for Developments at the' U.S. 
Army Aviation Center, Fort Ruck­
er. This extensive study brings 
together a description of all known 
or anticipated means for genera­
tion and delivery of smoke and 
proposes concepts of employment 
and doctrine for use of smoke in 
conjunction with aerial operations. 
The study answers many q ues­
tions about how smoke can best 
be used on tomorrow's battlefield. 

When one contemplates the 
future employment of the heli­
copter in airmobile, air cavalry, 
medical evacuation and resupply 
missions over various kinds of ter­
rain, he can readily see that there 
is a need in Army aviation for the 
employment of smoke to gain a 
superior tactical advantage. ~ 
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Continued from page 7 

A need existed 
to penetrate a medium 

to heavily defended FEBA 

The friendly troops 
never could figure out 

what size force 
was near them 
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most conditions. During a 21f2-day 
period during Solid Shield IV, while 
the 82nd was waiting for good 
weather to begin airmobile op­
erations, the Ghostriders flew 150 
hours with less than 100 foot ceil­
ings and visiblity of about one 
mile to move the 101st Division's 
3rd Brigade. This was made pos­
sible by the intense training of 
low level navigation. It also was 
proof to us that the training was 
valid because we were doing it in 
a new area off our own military 
reservation and for distances up to 
80 and 100 kilometers (km). On 8 
September 1974, Company Died 
an aviation task force of 20 UH-ls 
and 20 CH-47 Chinooks which 
lifted elements of the 3rd Brigade 
during Orbiting Eagle II and flew 
more than 120 km in IMC (instru­
ment meteorological conditions) 
using terrain flying from Smyrna, 
TN, to Ft. Campbell, KY. 

Realizing that an air assault div­
ision would be involved in raids 
behind the FEBA (forward edge 
of the battle area) Company D 
began looking for tactics which 
would give minimum loss of air­
craft and troops and successfully 
accomplish the mission. If a high 
threat environment presented an 
intelligence picture of a lightly de­
fended FEBA, the present tactics 
for formations of aircraft pene­
trating the FEBA still would be 
sound. However, a need existed 
to penetrate a medium to heavily 
defended FEBA. One such tactic 
was developed by the Ghostriders 
and, as previously mentioned, was 
called combat assault by infiltra­
tion. 

CABI started in phase I from 
20 October to 10 December 1973. 
Five helicopters were used in each 
contour terrain flight taking ad­
vantage of terrain features to pro­
vide cover and concealment. The 
plan used individual multiple flight 
routes departing from a common 
PZ and either a common LZ or 
multiple LZs as the infantry re­
quired. Utilizing the best terrain 

possible, each aircraft penetrated 
the FEBA with about 2 km lateral 
separation between aircraft. Each 
crew flew its own route using time, 
distance and heading (or terrain 
contour) to a point behind the 
FEBA where joinup could be ac­
complished. This was done at a 
previously appointed RP and was 
accomplished without having to 
orbit. Phase lines were used to 
ensure that each aircraft main­
tained proper alignment for the 
linkup at the RP . As we develop­
ed proficiency in new techniques, 
more aircraft were added until the 
mission was run using 20 helicop­
ters from two assault helicopter 
companies. In November 1973, the 
test was run against the 1 st Bat­
talion (Vulcan) 3rd Air Defense 
Artillery, 101st Division which 
placed 10 Vulcans in their normal 
tactical configuration directly 
across our route of CAB!. The 
gun crews also were briefed on our 
approach direction but were not 
given the time that we were to 
cross their area. They were given 
white smoke to use for target sight­
ing and yellow smoke for an en­
gagement. The aircraft crews were 
not told the positions of the Vul­
cans and picked their best routes 
through this area. The end results 
were that three guns were able to 
sight aircraft as they penetrated the 
area, however, only two could 
engage. The controllers of these 
guns only assessed one aircraft 
destroyed. The test was run a 
second time with the same results. 

Since CABI utilized both ter­
rain and NOE flight techniques, 
it appeared to present a workable 
solution to the antiaircraft threat 
of a sophisticated enemy in a mid­
intensity conflict. Again the test 
for its possible application became 
the North Carolina battleground 
of Solid Shield. The main task 
force of the 3rd Brigade was the 
2nd Battalion, 503rd Infantry com­
manded by LTC Stan G. Bonta. 
Since his battalion provided pla­
toon-size groups of aggressors 
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against the 82nd Airborne Divi­
sion, most of our flights were in 
five-ship formations. This pro­
vided the opportunity to test all 
the tactics we had practiced. Most 
of our flights were over long 
distances from 40 to 60 kilometers 
so all involved terrain flight and 
low level navigation. We varied 
the techniques of close formations. 
CABI and NOE were used de­
pending upon the mission of in­
sertion or extraction and of the 
enemy threat, location, disposition 
and supporting air defense equip­
ment. After small battle actions 
had taken place, we found from 
debriefs of commanders (82nd & 
101 st) that our CABI insertion of 
troops behind enemy lines was 
most effective. The friendly troops 
never could figure out what size 
force was near them because they 
never saw more than one heli­
copter, yet may have heard sounds 
of more. 

Again taking a page from the 
11th Air Assault Division, we 
know that supporting the infantry 
over long distances was all part of 
an assault helicopter company's 
mission. Also the concept of air­
craft staying massed in one area 
was not good in a high threat 
environment in which air super­
iority was uncertain. As the 11th 
had done in its mid-intensity train­
ing, we developed a company 
training area where all the vehicles, 
maintenance, supply and tents were 
to stay. We converted a 1/2-ton plat­
form (MULE) to carry radios, 
a generator, two tents (general 
purpose smalls) and other equip­
ment to be used to set up a 
forward operations with main­
tenance capabilities. The concept 
called for locating this forward 
command post (CP) with the re­
serve force of an infantry battal­
ion (out of mortar and, if possi­
ble, artillery range). Since it was 
small and could be moved by 
slingload, its position was changed 
every day as the battalion moved 
its troops and changed reserve 
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forces. The assault helicopter com­
pany's aircraft were dispersed in 
three groups of five each. Within 
each group, they would separate 
into possible hover holes and use 
mud, covers and trees to break 
outlines and camouflage their posi­
tions. Communicaton was estab­
lished back to the jump operations 
by radio. After dark, the aircraft 
would recover into the reserve 
force's location to give the infan­
try battalion commander a fast 
way of committing his reserve, 
and for him in turn to provide 
security for the aircraft. 

This tactic of forward support 
to the infantry was worked on by 
Company D and the 50 I st Infan­
try's 1st Battalion, commanded by 
LTC Warren T. Lillie (a former 
II th Air Assault Division company 
commander). Again realizing that 
one tactic cannot be used con­
tinually, we found that this dis­
persion plan was most effective. 
It fit the concept of "attrition 
defense" that was developed by the 
WIst Division's 2nd Brigade, com­
manded by COL Louis G. Mene­
trey. Aviation became the mobility 
factor employed to achieve this 
type of defense as we were op­
erating in terrain that we had pre­
viously owned. In offensive op­
erations, the jump operations and 
aircraft had to remain farther be­
hind so that enemy stay-behind or 
bypassed forces could not raid our 
aircraft sites. 

Another area that needed at­
tention was night operations. In 
September 1973, the Ghostriders 
began night training three to four 
nights a week. The goal was to 
obtain low level, minimum light 
operations to insert troops with 
minimum exposure to enemy wea­
pons. We experimented with 
various lighting configurations and 
the taping of lights. We worked 
up to 16 aircraft landing simul­
taneously with minimum lighting 
and again using light signals in 
place of voice communications to 
indicate changing situations. As we 

developed proficiency in tactical 
night operations, we lowered alti­
tudes until we flew at about 200 
feet on dark nights and at lower 
altitude when the moon was one­
half or more full. However, once 
again we learned that proficiency 
in tactical night operations goes 
down sharply when not practiced 
and maintained. We practiced 
landing to "bean bag lights" (in­
fantry-held hooded flashlights) and 
with some moon configurations 
(no lights at all on the ground). 
This training again was to pay 
off in Solid Shield as we con­
ducted a night operation with 10 
aircraft and landed without lights 
in a area in the vicinity of an 
82nd Airborne battalion CP. The 
result was a complete surprise 
when LTC Bonta's troops captured 
the CP and its commander. In 
addition, we made 10 sorties of a 
false insertion which succeeded in 
the diversion of the opposition 
forces. 

A new area of recent training 
for the Ghostriders has been the 
possible ways of flying an assault 
helicopter company IFR to a 
safe area behind friendly lines at 
the FEBA. This concept (called 
"Red Dog") was accomplished by 
the 11 th Air Assault Division. One 
possible way of doing this recovery 
is the utilization of two FM (fre­
quency modulated) radios and the 
FM homing capability of the UH­
IH. Unfortunately, funds and 
flight training time restrictions im­
posed on the 10 1 st aircraft have 
delayed further testing. Instrument 
flight proficiency has remained our 
standard way of maintaining our 
aviators' qualifications. 

As we look back at our train­
ing program and the results, it is 
easy to recognize that without the 
dedication, enthusiasm and innova­
tion of the aviators, crewchiefs, 
maintenance personnel and the en­
tire company that the attempt to 
find ways of improving on tactics 
in a high threat environment would 
have failed. ~ 
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ARECENT STUDY of rotary wing low-level mis­
haps shows that the majority of our low-level 

accidents occur under uncontrolled conditions and are 
. caused by a breach of flight discipline on the pilot's 
part. 

This emphasizes the point that the increased risks 
inherent j n .Jow"level flying must be balanced with 
sensible controls. The trouble begins where super­
vision ends. 

Certainly this is true when it comes to tactical 
NOE training. This exacting type of flying demands 
peak performance of crews at all times and the 
degree of difficulty increases immensely during night 
operations. Accidents are virtually assured when 
human error is compounded by inadequate supervi­
sion as in the following case. 

The aviation section normally" reported for duty 
at 1900 hours. However, on the day of this accident, 
crewmembers were to report at 1700 hours to pre­
pare for two periods of night flying. The mission 
was to end by 0500 hours the next morning. Some 
crewmembers were late and all personnel did not 
arrive until 1930 hours~ This set the stage for the 
hurried activities that followed. _ 

After preflighting the aircraft, the crews were 
briefed by . the OIC on the mission. It was explained 
that these particular flights would be used to estab­
lish a baseline ·· of the lowest altitude to fly during 
a "high light condition" which would then be com­
pared with low altitude flight during a "low light 
condition." It was stressed that there was no speci­
fied altitude or airspeed. This was left up to indivi­
dual crews based upon what they felt to be safe and 

During the briefing, pilots of the command and 
control (C&C) aircraft returned from a daylight 
NOE reconnaissance of the routes to be flown that 
night. The C&C crew, having started an hour and a 
half late, was only able to complete a daylight recon 
of one of the two routes. The C&C observer hur­
riedly marked the obstacles noted during the recon 
on the briefing map overlay and gave a cursory de­
scription of those obstacles he considered important. 

At 2230 hours, night NOE operations began with 
the C&C aircraft and Cobra One. Cobra Two be­
came airborne a short time later. 

Cobra Three was unflyable and it was decided 
that after the first crew of Cobra One completed the 
mission the other crew would fly the course in 
Cobra One. 
. The first crew of Cobra One flew the course using 
a new reversed seating position with the pilot up 
front and the navigator in the back. It was felt that 
this arrangement allowed crews to go lower and fast­
er because they didn't have to transmit obstacle and 
terrain avoidance. The pilot in the front seat cleared 
himself and the man in the back seat navigated. 

F Qr most of the route they were at or below tree­
top level. Altitude varied from 4 to 100 feet. They 
flew the course with no problem and returned to the 
heliport at approximately 2350 hour.s. 

Then the 'second crew of Cobra One took off 

comfortable flight conditions. ~M"._.""" •••• 
Low-level flight is more criticClr"f~om .: a safety standpoint 

than flight at altitude. The increased risks must be 
balal1ced·with sensible controls 

ArnoldR. Lambert <!t~~ 
Publications and ·Graphics Division ~ 
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using the same seating arrangement. Following the 
preplanned NOE route, Cobra One was flown on 
course with the predesignated check points reported 
as required. The C&C crew monitored the progress 
of the flight by acknowledging reports at the check 
poi,nts.' 

While confirming the location of Cobra Two 
which was following along on the same course, the 
C&C aircraft lost visual contact with Cobra One. 
After failing to reestablish visual contact, the C&C 
aircraft transmitted three times on both UHF and 
FM radios but failed to receive a response from 
Cobra One. 

Flight operations dispatched a crash rescue heli­
copter to the vicinity where Cobra One was last 
seen. By the time this helicopter arrived , the C&C 
aircraft had located the wreckage. 

Investigation revealed that the aircraft was on 
course at 17 feet agl, airspeed approximately 25 
knots, when it struck a single strand of steel cable 
suspended between poles. The aircraft crashed and 
both crewmembers were killed. 

Available data indicate several causes for this mis­
hap. 

• Surrounding terrain and low light conditions 
tended to mask both the cable and the poles, mak­
ing it nearly impossible for the pilot to see and 
avoid the cable. 

• Command and control pilots did not mark this 
cable on the master briefing map, nor did they con­
duct an adequate in-depth route and major ob­
tacles/ hazard briefing. 

• Crewmembers did not mark obstacles on their 
maps nor were fhey familiar with all the wires along 

the course, in particular this cable. The reason for 
this can be attributed to overconfidence in their 
familiarity with the area. 

• The absence of command supervision in clearly 
establishing and ensuring compliance with firm 
guidelines and policies to control and minimize the 
risks involved in NOE operations definitely contri­
buted to the cause of this accident. 

Also, aviators in the night training program felt 
they were not getting the command support they 
needed. Air conditioning units in their BOQ rooms 
were not working and the crews were not sleeping 
comfortably because of the heat and noise of day­
time activities. Mess facilities were serving only cold 
foods at night and the pilots were trying to prepare 
meals in their rooms. 

The extreme degree of concentration and alert­
ness required in low-level night flight causes con­
siderable fatigue. Any prolonged night program re­
quires the complete inversion of the normal day­
night chronological cycle. 

Commanders must see to it that their crews' 
sleeping quarters are comfortable and segregated 
from those of personnel not on the inverted schedule 
and that messhalls and athletic and other post facili­
ties support night NOE participants. 

The young and not so young Army aviator will 
sometimes attempt more than he is capable of suc­
cessfully accomplishing. When it has been deter­
mined that pilots have not had the benefit of posi­
tive supervision, pilot error may well be supervisory 
error. 

It is the supervisor's job to correct safety errors 
before the fact. ~ 

where trauble begins 
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During the 2·year 
period ending July 1973, 

approximately 74 aircraft 
mishaps resulted from 

battery malfunctions. 
Since then, more than 90 

similar mishaps have 
been reported 

NICAD BATTERIES­
FROM A TO V 

"A" STANDS FOR amperes, and "V" for volts, 
J-\..and somewhere in between lies the letter "R" 
for resistance; and unless someone has recently re­
pealed Ohm's Law, the relationship these three units 
have enjoyed with each other in the past remains un­
changed. If the voltage stays constant while the re­
sistance in an electrical circuit increases, current flow 
(amperes) will decrease . Conversely, if resistance 
decreases, current will increase. This bit of know­
ledge, elementary as it may be, plays an all-important 
role in the safe operation of aircraft equipped with 
nickel-cadmium batteries. 

The nicad battery is one of the most efficient store­
houses of electrical power presently available. It is 
compact, rugged, provides a high current output for 
its weight, recharges rapidly, has excellent low 
temperature performance characteristics and maintains 
a relatively constant voltage output until it is almost 
completely discharged. But despite these attributes , 
it sometimes performs some highly undesirable antics 
such as warping, melting, rupturing and, on occasion, 
exploding. The culprit is heat that sometimes gives 
rise to a phenomenon known as thermal runaway­
a definite no-no. 
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During normal aircraft operation, the generator 
feeds current at a constant voltage to the battery . 
Depending on its state of charge, the battery offers 
a certain amount of resistance to this charging cur­
rent, limiting it. If the battery is in a low state of 
charge, its resistance will be low, and the charging 
current high. As the battery becomes charged, its 
internal resistance increases, and the charging current 
decreases. Theoretically, current flow should drop to 
zero when the battery is fully charged. In reality , it 
will decrease to a value of about two to four amperes. 
During the charging process, heat is generated; and 
since the battery cannot dissipate heat readily, its 
temperature begins to rise. At this point , other 
factors such as ambient temperature and heat previ­
ously generated by battery drain enter the picture and 
collectively determine how high the battery temper­
ature will rise. 

Curiously enough , an overheated battery is not 
necessarily in a thermal runaway condition . When 
thermal runaway occurs, heat build up within the 
cell's causes the internal resistance of the battery to 
decrease. In accordance with Ohm' s Law, this re­
duction in resistance causes an increase in charging 
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Above photo shows OH-58A battery installation. Arrows point to neck of 

vent line found plugged from a combination of spilled electrolyte and 

dirt accumulation 

current which causes a further rise in temperature. 
This, in turn, results in even less resistance, causing 
a greater increase in charging current that generates 
still more heat. Once this cycle becomes established, 
it is only a matter of time before serious, perhaps 
catastrophic, damage will occur-unless the process 
can be immediately hal ted by disconnecting the 
battery from the circuit. Unfortunately, the pilot 
may remain completely unaware of the even ts taking 
place until it is too late. 

The whole process mimics the old story about 
Zeb's son. The tale goes something like this: 

"Hear about Zeb's son?" 
"Nope." 
"Well, he was out flying and his plane caught 

fire. " 
"That's bad." 
"Not too bad. He had a parachute." 
"That's good." 
"Not too good. The parachute didn't open." 
"That's bad." 
"N ot too bad. There was a haystack beneath him. " 
"That's good." 
"Not too good. There was a pitchfork sticking up 

in the haystack." 
"That's bad." 
"Not too bad. He missed the pitchfork." 
"That's good." 
"Not too good. He missed the haystack, too!" 
Nicad batteries are great, but it's bad they can be 
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High temperatu res, plugged filler 
cap vents and failure to 
service and maintain the battery 
as specified in the technical 
manuals have contributed 
to the present nickel-cadmium 
battery problems 

readily overheated. At the same time, it's good that 
not every overheated nicad battery will encounter 
thermal runaway; but it's bad if it does. But even 
if it does, it's good that we may prevent aircraft 
damage by disconnecting the battery from the electrical 
system; but it's bad we have no way of knowing when 
to do this. Fortunately, our story doesn't have to end 
like that of Zeb's son. We can do something about 
the problem right now. The main req uirement is 
cooperation between maintenance personnel and 
pilots. 

The first step toward preventing thermal runaway 
lies in the care and maintenance of both the air­
craft's electrical system and the battery. The voltage 
regulator must be precisely adjusted by the book and 
functioning properly. The battery must be correctly 
maintained , kept clean, and properly installed, with 
the vents clear. All battery servicing and charging 
should be accomplished in an approved battery shop. 
External power sources should be used when making 
prolonged ground operational checks of aircraft 
systems, during troubleshooting procedures and, when 
possible, for engine starts, especially if a series of 
flights of short duration are scheduled. 

During battery starts, prolonged starting attempts 
should be avoided. If repeated attempts cannot be 
avoided, a "touch" test should be made by placing 
a hand against the battery case. If the battery is too 
hot for a hand to be held against it, it should be 
allowed to cool before another start is attempted. 

In addition to these preventive measures, the pilot 
can use certain indicators to warn him of impending 
battery problems, including thermal runaway. For 
example, during a battery start, a healthy battery 
should readily accelerate a gas turbine engine above 
15-20 percent rpm. If it can't, have it checked. During 
flight, the pilot can use the loadmeter to periodically 
monitor the battery. Should the load meter indicate 
an increase of approximately 10 to 20 percent above 
the normal stabilized indication, the pilot can suspect 
a battery problem. To verify it, he can then turn off 
the battery switch. If the loadmeter shows a sharp 
decrease in load, he should leave the battery switch 
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NICAD BATTERIES-A TO V -

Cell and plates shaw extensive damage caused by overheated battery 

. r 

off, land at the nearest airfield and have qualified 
maintenance personnel check the battery. 

WARNING: Special caution should be exer­
cised before rerr:.oving or servicing an overheated 
battery. If conditions permit, the battery should 
be allowed to cool before any maintenance is 
performed. Spewage of electrolyte and the pos­
sibility of an intercell explosion pose a serious 
threat to personal safety. 
In September 1972, the Federal Aviation Adminis­

tration (FAA) issued an airworthiness directive (AD 
72-19-4) concerning nickel-cadmium batteries and the 
potential hazard from thermal runaway. By February 
1974, it became mandatory for all civil aircraft 
equipped with nicads that could be used for engine 
starts to incorporate some type of system for sensing 
thermal runaway as well as some provision for 
removing the battery from charge. The need for this 
directive stemmed from several major incidents and 
at least one fatal crash attributed to battery fire 
or explosion. During the past 2 years, Army pilots 
were involved in more than 90 mishaps that re­
sulted from battery or battery-related causes. In 
84 of these, battery problems occurred aboard UH-l 
aircraft. The following three different types of sys­
tems were developed by independent manufacturers: 

1. A battery charging rate control system. 
2. A battery sensing and overtemperature warning 

system. 
3. A battery failure sensing and warning system. 
All three types are FAA approved and each has 

certain advantages and disadvantages. 
The first type represents the only method that can 

presently prevent thermal runaway. While it is ex­
pensive, heavy and complex, it is the system selected 
for use by most major airlines. 

Although the second type cannot prevent thermal 
runaway, it enjoys certain advantages in that it is 
light and relatively inexpensive, and gives a positive 
warning of a possible thermal runaway condition . 
Depending on configuration selected, this system may 
not only warn the pilot to remove the battery from 
charge but also may automatically disconnect it from 
the circui t. But regardless of configuration, a manual 
override is provided. 

The principal disadvantage of this system is that it 
gives an initial warning when the battery housing 
(case) reaches a te_mperature of approxim~tely 140 
degrees F., and a nicad battery can reach this 
temperature as a result of causes other than thermal 
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runaway. These include high ambient temperature, 
state of charge and prolonged use of the battery 
during ground checks or engine starts. Further, the 
battery could be in the early stages of thermal run­
away and the battery case temperature not yet be high 
enough to activate the warning system. As a matter 
of fact, several batteries have reached the advanced 
stages of thermal runaway before this type warning 
system activated. However, in every instance the warn­
ing occurred in time to prevent aircraft damage from 
fire or explosion. 

The desirability of the third type of warning system 
lies in that it can detect the first stages of thermal 
runaway. This system is presently undergoing ad­
ditional testing. 

Early in CY 1975, meetings were held at the U.S. 
Army Aviation Systems Command and at the U.S. 
Army Electronics Command to determine a solution 
to the nicad battery problem in Army aircraft. The 
use of some type of temperature warning device was 
recommended and, at present, various configurations 
are being evaluated for possible use. But until some 
type of thermal runaway safety device is incorporated 
aboard Army aircraft, we must rely on the human 
element to prevent thermal runaway, when possible; 
detect it should it occur; and take corrective measures 
before damage and injuries can result. 

In summation, the following procedures are re­
commended: 

• Ensure the voltage regulator is correctly adjusted 
and functioning properly. 

• Perform all battery maintenance and inspections 
by the book. 

NOTE: USAA VSCOM message I31030Z Mar 75, 
subject: Maintenance Advisory Message, Maintenance 
of Aircraft Nicad Batteries (GEN-75-7), contains a 
number of changes to TM 11-6140-203-15-2. The 
information contained in this message is intended to 
revise and supplement that found in chapters 4 and 5 
of the above TM until a revision is published. 

• Ensure the battery is properly installed, clean and 
the vents are unobstructed. 

• Avoid prolonged use of the battery for trouble­
shooting the electrical system, performing avionics 
checks and making frequent or prolonged engine 
starts. 

• Use an external power source, if available, for 
engine starts when a series of flights of short duration 
are scheduled (unless this procedure is prohibited 
for a particular type aircraft). 
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• Monitor loadmeter(s) periodically during flight 
and switch off battery if load meter indicates a higher 
than normal load. Land aircraft as soon as practical 
if switching off the battery confirms a battery problem. 

• "Touch test" batteries subjected to repeated 
engine starts or unsuccessful start attempts, or when 
overheating is suspected. 

• Allow a heated battery to cool before attempting 
an engine start. 

In addition, should you note electrolyte spewing 
or detect battery fumes in the cockpit during flight, 
and conditions permit, immediately turn off the 
battery switch, make a precautionary landing and 
have qualified maintenance personnel check the 
battery. ~ 

IMPROVEMENTS ON THE WAY 
In the past few years, the need for nicad 

batteries with their advantages over standard 
batteries has been- more demanding than the 
need to pr()vide adequate servicing equipment. 
However, effort is.· underway to improve ser­
vicing support. Development of new modern 
facilities is in progress. As part of this effort, 
two newer type charger/analyzers are sched­
uled for user tests very shortly. One is the Air 
Force RF800T capable of charging nicad's in 
approximately one hour without overheating 
the battery. The other one is the Navy AN­
ASM 490, capable of charging nicad'sin 2 to 
3 hours. The AN-ASM 490 has a cell scanning 
feature which monitors the voltage of indivi­
dual cells during charge. 

A user test scheduled for this month will 
determine which of the two is best suited for 
future Army use. Also the new shelter facility 
for servicing nicad's is in development. It is 
semiseif-contained and self-supportable. It will 
have the capability of being air-transported 
intact by airmobile units as well as being able 
to move on the ground. Two prototype units 
are being developed by the Electronics Com­
mand and are 90 percent complete. These units 
should be ready for user test in the very near 
future. With these modern facilities and addi­
tional safety devices to monitor the condition 
of nicad batteries ' while in flight, the problems 
experienced today should be almost nonexis­
tent tomorrow. 
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I s THERE ANY proof supporting the logic that a 
higher precautionary landing rate has a signifi­

cant effect on the accident rate? In an attempt to 
test this logic, USAAAVS, in 1971, analyzed the 
worldwide rotary wing precautionary landing rate as 
compared with the accident rate for active Army. This 
analysis, covering the period 1 July 1967 to 31 
January 1971, supported this logic by revealing a 
ratio of precautionary landings to accidents of 5: 1. 

To determine whether this hypothesis held true for 
a longer time frame, USAAA VS again analyzed the 
two rates for the period 1 July 1967 to 28 February 
1975. This analysis included active Army, National 
Guard and Army Reserve, and also proved that the 

higher the precautionary landing rate, the lower the 
accident rate. The ratio of precautionary landings to 
accidents during this period was 10: 1. This does not 
mean that high accident rates are caused by low 
precautionary landing rates, nor does it mean that 
accident rates may be reduced by simply making 
more precautionary landings. It merely means that 
during periods of high precautionary landings we 
can expect a decrease in the accident rate. 

USAAA VS receives many reports of precautionary 
landings which were made because of illumination of 
warning lights and some because the aviator felt 
his aircraft just wasn't performing properly. Yet, 
the Agency also receives messages concerning accidents 

PRECAUTIONARY 
LANDING-WHY NOT? 
/."j ~ ~ Patsy Thompson 
~~~ Publications and Graphics Division 
USAAAVS U.S . Army Agency for Aviation Safety 



in which pilots could have made precautionary land­
ings, but didn't. Why not? Let's look at just a few 
of the reasons some pilots have given. 

• The Old Man doesn't like to fill out the paper­
work that's required if we put the aircraft down out 
here. 

• Oh, don't get upset. I can handle it! 
• Happy hour starts soon and, besides, we're close 

to home. We'll make it! 
• That light comes on all the time, so just ignore 

it! 
• The troops will think I've lost my piloting 

technique. 
Now, let's look at a few emergencies which resulted 

in senseless and preventable accidents. 
A UH-I pilot entered autorotation when the engine 

rpm dropped to 5200. The rpm then increased and 
the pilot made a power approach to the ground. Once 
on the ground, he decided that since the engine was 
still running, he could make it one more mile to an 
airfield. En route, however, complete engine failure 
occurred and the aircraft crashed. 

An OH-6 was not developing full power so the pilot 
put the aircraft down to see what was wrong. While 
performing a hovering check, he decided the en­
gine was performing normally. Instead of having 
maintenance inspect the helicopter, he attempted to 
continue his flight. The engine failed at 100 feet dur­
ing takeoff, the helicopter crashed and two lives were 
lost. 

Another OH-6 pilot radioed that he was having 
trouble controlling excessive engine rpm. For 10 
minutes this problem continued when finally the pilot 
said, "I think I just lost everything." Witnesses said 
that the engine and rotor had revved up and then 
was followed by relative silence. The main rotor 
severed the tail boom and the aircraft fell from 
approximately 1 ,500 feet. The pilot was killed and 
the aircraft was destroyed. The pilot had failed to land 
after numerous indications of a malfunction. 

Ten minutes after takeoff, another helicopter pilot 
reported his engine chip detector light was on and that 
he was returning to base. The last radio transmission 
heard was that the turbine outlet temperature was 
"out of sight," that the aircraft was vibrating severely 
and that he intended to land at the closest helipad. A 
witness stated that he saw flames coming from the 
rear of the helicopter and then the engine quit. The 
aircraft hit a 60-foot tree and sank in about 8 feet of 
water. The three occupants were killed and the air­
craft was destroyed. This accident might have been 
avoided had the pilot made a precautionary landing 
rather than try to return to home base. 

Why did these pilots continue to fly rather than 
stay on the ground or land? It's hard to say, but any 
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reason given would fail to justify their decisions to 
continue flight and jeopardize lives and aircraft. 

Maintenance officers aren't immune to accidents 
either and are no more qualified than a pilot to fly 
a substandard aircraft even when there may be only 
a "suspected" malfunction. For instance, a pilot 
had determined that his helicopter was unflyable due 
to an increase in egt whenever power was applied. 
Black smoke was seen pouring from the tailpipe, oil 
vents and particle separator. The unit maintenance 
officer made a IS-minute runup with the same indi­
cations of a malfunction, but then decided to fly to 
the maintenance area. As he made a downwind, near 
maximum performance takeoff, black smoke was seen 
pouring from the tailpipe and the engine failed. The 
aircraft rolled and slid 280 feet down a railroad track. 
This is an example of poor judgment on the part of 
this maintenance officer. Either towing or slingloading 
the helicopter would have been much safer. 

These accidents actually happened. They could have 
been prevented had the pilots used good judgment 
and heeded the warning signals. After all, warning 
lights are designed to alert you to a failure, apparent 
impending failure or malfunction of engines, systems 
or components. Regardless of any excuse, whether it 
be pride, mission accomplishment, comforts of home 
base or coercion by supervisory or maintenance person­
nel, it's safer to put that aircraft down at the first 
sign of trouble. 

USAAAVS strongly recommends that precaution­
ary landings be made when, in judgment of pilots, 
further flight is inadvisable. This must be accomplished 
before situations deteriorate beyond the capabilities 
of pilots to prevent accidents. And, by regulation, 
maintenance personnel are charged with the responsi­
bility to determine the cause of the malfunction before 
further flight is resumed. ~ 
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from the Society of Air Safety Investigators Forum 

the rlole of analysis in 
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tbe l=act-l=inoing pnocess 
By what mysterious process do we de­
termine which evidence is relevant in 
the probable sequence of events which 
caused the crash? 
ACCIDENT INVESTIGATION has been defined as 
~ "the gathering together in an orderly manner of 
factual information relating to an aircraft accident." I 
Although the validity of this simple definition can­
not be questioned, there is no concensus on the an­
swers to two questions it raises: (1) What consti­
tutes an orderly fact-gathering process, and (2) how 
does one determine which information is related to 
the cause of an accident? 

The "orderliness" of an investigation is some­
times synonymous with the degree of control that the 
state, or the organization involved, exercises over the 
flow of factual information. At best, an autocratic 
form of control lengthens the investigation and 
shortens tempers; at worst, it jeopardizes the thor­
oughness and objectivity of the investigation. Need­
less to say, order should find expression in a demo­
cratic team structure that allows for the methodical 
utilization of all available talent and resources in an 
atmosphere of mutual trust, respect and objectiv­
ity. In a well-run investigation there is no room for 
jurisdictional squabbles, professional jealousies or 
parochial views. Accident causes are discovered by 
the interaction of searching, and analytical minds­
not by edict. 

The most fundamental aspect of every investiga­
tion deals with the question: By what mysterious 
process do we determine which evidence is relevant 
in the probable sequence of events? The word mys­
terious in this context is not used to suggest that 
our occupation has the aura of mystiq ue which, pre­
sumably, is one of the characteristics of a true pro­
fession but, rather, to stress the lack of a univer­
sally accepted method for the identification of essen­
tial evidence. Investigation courses and textbooks 
have not been very helpful in this regard. Most of 

lAircraft Accident Inquiry-Annex 13 to the Convention on 
International Civil Aviation, 3rd Edition, April 1973. 

them concentrate on the techniques of observation 
and documentation of hard facts while neglecting 
the analytical reasoning process that forms the basis 
for the development and integration of promising 
avenues of investigation. It is conceivable that our 
preoccupation with facts, and nothing but the facts, 
could lead to an occupational disability , best de­
scribed as the computer-age syndrome of knowing 
everything but understanding nothing. The irony of 
that situation is that infatuation with facts may inter­
fere with the discovery of elusive but vital evidence. 
Like Copernicus, who shook mankind's sense of self­
importance by demoting the earth from the center of 
the universe to just another planet, the investigator 
must know how to work with assumptions and how 
to draw inferences from incompletely understood 
phenomena before he can put a conglomeration of 
facts in perspective. It is the intent of this article to 
highlight some of the related reasoning skills. 

The most controversial myth surrounding the" air 
crash detective" in action is that he does not in­
dulge in hypothesis and analysis until all the facts 
are in. An investigator will invariably lean on this 
myth when he tries to keep the news media "off his 
back" by remaining tightlipped about the direction 
the investigation is taking. In that regard, the myth 
serves some purpose, since the working relationships 
within a team are easily upset by the inadvertent re­
lease of sensitive information. Unfortunately, this 
public emphasis on the purely fact-gathering aspects 
of our work at the scene may have given some in­
vestigators, or parties, the notion that even among 
team members, open discussion about what could 
have happened should be shunned. Actually, noth­
ing is more detrimental to the field phase of an in­
vestigation than the pretense that all pertinent facts 
can be discovered without a selective, analytical 
process. 

All investigative actIvItIes are based on a pre­
sumption: Something or somebody interrupted the 
routine operation of the aircraft. In his search for 
potential "interruptors," the investigator collects 

Mr. Bruggink is employed by the National Transportation Safety Board on 
the Accident Inquiry Management Staff, Bureau of Aviation Safety, Wash­
ington, DC. He helped initiate the first systematic accident investigation 
and prevention program in Holland's Tactical Air Command in 1952. Be­
fore joining the NTSB in 1969, Mr. Bruggink was an air safety investi­
gator with the U.S. Army Agency for Aviation Safety, Ft. Rucker 
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ROLE OF ANALYSIS 
positive as well as negative evidence. His mind be­
comes engrossed in a creative problem-solving exer­
cise in which incoming information is compared 
with previous experience, related to existing know­
ledge, analyzed, interpreted, stored for future refer­
ence, and used to support or refute emerging pat­
terns. This weighing of evidence is an inductive rea­
soning process: We draw provisional conclusions 
or inferences from the available evidence, followed 
by an objective appraisal and testing of their valid­
ity. In this discussion, the mind's analytical activi­
ties while searching for a meaningful context of our 
perceptions will be called theorizing. 

It is axiomatic that the accident investigator be­
gins to theorize as soon as he learns the first de­
tails about an accident, or when he first surveys the 
scene. The initial theorizing may not produce more 
than a vague image of the type of accident: an in­
flight breakup, an approach accident, a disorienta­
tion accident, etc. As more facts become available, 
the theorizing process becomes more refined and 
leads to more specific questions which, in turn, or­
ient and sustain further fact-finding activities. In 
other words, fact-finding and theorizing are so close­
ly intertwined that any attempt to separate the two 
would negate the purpose of the investigation. 

Then, why is it that most theorizing is done in 
seclusion or in whispers? There may be several rea­
sons. In the first place, blame-sensitive team mem­
bers look on theorizing as another form of jumping 
to conclusions. Secondly, most theorizing has the un­
pleasant connotation that, temporarily at least, a 
finger is pointed at possible involvement of the pro­
duct, or services, of one of the participating parties. 
Thirdly, the threat of litigation puts a penalty on 
candor and honesty. 

To make theorizing a more acceptable and effec­
tive tool in accident investigation, it may be helpful 
to establish working definitions of some of the aver­
age investigator's mental activities during accident 
reconstruction. The following definitions are sugges­
tions only. Hopefully, readership reaction will lead 
to improvements and, eventually, to an expanded 
and accepted terminology." Theorize: To arrive by 
reasoning at possible explanations of known or sus­
pected accident facts. The confidence level of these 
explanations depends on the weight of the available 
evidence. The following terms could be used to ex­
press the confidence level of the results of the theo­
rizing process. In order of increasing confidence, 
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these terms are: speculation, conjecture and hypoth­
eSIS. 

1. Speculation: Making an educated guess in the 
absence of tangible evidence. An extreme example of 
the need to speculate would be the case of all air­
craft disappearing on an overwater flight without any 
indication of a prior emergency . When wreckage and 
in-flight recorders are beyond recovery, all system 
safety engineering concepts that were applied to the 
design of the aircraft, the environmental factors and 
the background of every person aboard that air­
craft may have to be reviewed to arrive at all pos­
sible explanations for the sudden termination of that 
flight. Despite the logic that is used in such a retro­
spective hazard analysis, it remains a speculative 
process. This was illustrated by the initial reaction 
to the disappearance of a de Havilland Comet I 
over the ~lediterranean in January 1954. The day 
after the accident, a blue ribbon investigative com­
mittee convened, consisting of experts in the industry 
and government. This committee studied the meager 
evidence in conj unction with the aircraft's past his­
tory and listed six "possible main causes" 2 0 f the 
accident. Fire was considered the most likely cause. 
These six speculative, but supportable, explanations 
prompted extensive modifications of potentially dan­
gerous features and the Comet went back into pas­
senger service in March 1954. Sixteen days later the 
second Comet disappeared over the Mediterranean 
under similar circumstances. Shortly thereafter, med­
ical investigation of recovered human remains and 
reexamination of the Comet's design parameters 
led to the conjecture that some form of explosive de-

2 Civil Aircraft Accident Report, C.A.P. 127, pu blished by 
H.M . Stationery Office , London, England. 
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compression could have been the principal accident 
factor. 

2. Conjecture: "Formation of an opinion or judg­
ment upon what is recognized as insufficient evi­
dence."3 Compared to a speculative explanation, a 
conjecture has at least one distinguishing character­
istic: Sufficient factual information is available to in­
fer the nature of the accident or part of its sequence 
of events. As a result, a conjecture has a strong di­
rectional effect on the investigation. This was dem­
onstrated by the final development in the Comet in­
vestigation. To test the conjecture that the fuselage 
had failed in explosive decompression, the whole 
cabin of another Comet was subjected to repeated 
loading tests in a series of simulated pressurized 
flights. When these tests produced a fatigue failure 
in the fuselage skin near one of the windows, it was 
hypothesized that fatigue in the fuselage structure 
had precipitated the sequence of events. 

3. Hypothesis: An unproved theory that serves as 
the most reasonable explanation of all observed facts 
and that can be verified by appropriate tests or fur­
ther investigation. Based on this definition, an hy­
pothesis is a final stepping stone in the analytical 
reasoning process that governs the gathering of per­
tinent factual information. It takes one or more hy­
potheses to even get close to a probable cause. Spec­
ulations and conjectures that cannot be developed 
into valid hypotheses will not lead to a credible 
cause determination. 

An hypothesis should be testable. That is, the ex­
planation it offers should be subject to proof or dis­
proof within the confines of practicability and econ­
omy. In the case of the Comet accidents, the British 
were fortunate. A fisherman happened to retrieve a 
section of fuselage skin containing the window where 
fatigue had initiated the crack in the fuselage, simi­
lar to the one produced in the fuselage tests. 

This layman's explanation of the analytical reason­
ing process should not convey the impression that 
the investigator is consciously labeling each of the 
mental steps he takes when drawing inferences from 
the facts as they become available. However, he 
should know enough about the workings of his own 
mind to realize that every hunch can trigger a 
thought process that may lead to the development of 
a vital piece of evidence. Even the unintentional im­
plications of an intentional "red herring" may call 

3Webster's New Dictionary of Synonyms, G. & C. Merriam 
Co., Publishers, Springfield, MA (1968). 
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the attention to facts that complement an eXlstIng 
theory. The interesting part of this mental process is 
that a person may grasp the significance of the prac­
tical guidance it produces without having to under­
stand the underlying "programming" of his brain. 

Freedom to theorize is not a license to drag out 
an investigation by harping on unsupportable pet 
theories. When this occurs, it is generally the result 
of the originator's limited perspective brought about 
by his inability to look beyond his area of expertise. 
To ensure that logic and sound judgment temper 
the theorizing process, every specialist should be 
kept informed about the overall development of the 
evidence. When he understands the role of his con­
tribution in the total context, he is in a better po­
sition to recognize new evidence in his specialty area. 

The retrieval of pertinent evidence from a con­
glomeration of facts and near-facts is a selective, 
analytical process governed by the investigator's abil­
ity to perceive and pursue all possible explanations 
of an apparent sequence of events. A better under­
standing of the concepts of inductive reasoning 
should make the investigator less reluctant to parti­
cipate in, or to promote, collective theorizing. The 
combined minds of all participants in an investiga­
tion present an enormous talent pool. This talent 
cannot be tapped unless all obstacles to a free ex­
change of theories are removed. It is the principal 
investigator's responsibility to provide the atmos­
phere in which this exchange can take place in a 
methodical, constructive and disciplined manner. 
Before a team is dissolved and the wreckage re­
leased, each member should have had the oppor­
tunity to submit his considered thoughts to the team's 
scrutiny. This is the only way to ensure that poten­
tial evidence which is still retrievable at that time is 
not overlooked or lost. 

It seems appropriate to end with a note of cau­
tion. Knowing how an accident could have been pre­
vented does not necessarily mean that the actual 
cause has been identified. Although the investiga­
tor's ultimate goal is to promote air safety, he 
should not let his devotion in this matter interfere 
with the thoroughness of his investigation. This is 
especially true in operational accidents where each 
identified instance of substandard behavior on the 
part of the crew or traffic controllers may be di­
rectly convertible into corrective measures, without 
any consideration of the underlying reasons for the 
error mechanism. ~ 
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DURING THE LAST few years, alcohol appears 
to have taken a back seat to narcotics in our 

news media; yet, more than one-half of all deaths and 
injuries on highways are still caused by drinking 
drivers. When alcohol is distributed through the 
body, we find that ordinary cautions are removed, 
reactions are slowed, coordination is impaired and 
concentration becomes difficult. In addition, the 
tranq uilizing action of alcohol lessens a person's 
inhibitions and stimulates a false sense of confidence. 
Even a small amount of alcohol in the blood makes 
the senses less acute, particularly that of sight as it 
reduces the field of vision and causes ordinary objects 
to become darker and indistinct. 

Drinking and flying is even more dangerous than 
drinking and driving. When flying you have added 
responsibilities for maneuvering, higher speeds, com­
munication, navigation, wind, density altitude and 
so on, which require a very high level of performance. 
An added danger is that the effects of alcohol are 
greatly increased by altitude. Pilot ability can be 
affected by only one drink, as it raises the blood 
alcohol percentage as high as 0.05mg% which is the 
medical threshold of intoxic8.tion and, when adding 
the effect of altitude to alcohol, a pilot in most cases 
has stepped over this threshold. 

Some drinkers have the 'idea that a few beers are 
safe and that the trouble really lies with "hard 
liquor," but they are mistaken. While the average 
alcoholic content is generally 41/2 percent in beer, 12 
to 14 percent in table wines, and 18 to 21 percent 
in sherry and port, don't let this fool you when 
comparing it to 86 proof liquor. Proof is only a 
trade method of stating alcoholic content and it is 
exactly twice the alcoholic strength. That is, 86 proof 
liquor contains 43 percent alcohol by volume. This, 
then, makes beer and wine look a little stronger, 
but something else must be considered. Beer and 
wine are drunk from larger containers than straight 
shots of hard liquor so, consequently, it only takes 
11/4 glasses of wine or 11/2 mugs of beer to equal a 
1 liz-ounce shot of 86 proof liquor. 
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Some drinkers also believe that a heavy person 
can safely drink more than a thin person. True, the 
effects of alcohol can be theoretically calculated 
according to body weight. But variation from one 
person to the next, and even at different times in 
the same individual, makes this almost an academic 
exercise when it comes to predicting safety. 

When alcohol is taken into the stomach and 
intestines, it is absorbed and distributed rapidly 
throughout the entire body fluids and tissues. The 
body begins immediately to dispose of the alcohol 
by oxidation, or burning off, but the rate of dis­
appearance may be lower than the rate at which 
the alcohol accumulates in the system. This places a 
limit on the amount of alcohol that an individual 
can consume without showing signs of intoxication. 
When intake ceases, the body continues to oxidize 
alcohol into carbon dioxide and water as long as 
any alcohol remains in the system. 

The human body requires about 3 hours to get 
rid of 1 ounce of alcohol, no matter what you may 
do. It makes no difference whether you feel the ef­
fect or not, whether you eat or not or whether you 
drink coffee by the hatful. When a person is flying 
there should be absolutely no alcohol in the blood, 
as an amount of alcohol which would have no ef­
fect at sea level can kill you at 10,000 feet by ruin­
ing your judgment and coordination. 

It is an excellent rule to allow 24 hours between 
the last alcoholic drink and takeoff time and, in 
accordance with AR 40-8, no alcohol should be con­
sumed within 12 hours before takeoff, since the af­
tereffects are also hazardous. After alcohol is elim­
inated, there still remains an abnormal physiological 
condition of the body-"hangover." This is a re­
sult of a complexity of reactions by different parts 
of the body, changes in overall body chemistry and 
general fatigue. An individual is still not himself for 
several more hours. It is for this reason that the 
length of time between the last drink and takeoff is 
so important. To prove this point, let's review a few 
accidents in which alcohol played a part. 
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DEADLY MIX 
During a training flight, the IP initiated a 180-

degree demonstration autorotation. He knew the hel­
icopter was going to touch down lon g but thought 
he could remain on the lane . On touchdown, the 
aircraft was rapidly approaching the end of the lane, 
so the IP bottomed collective to top it , but it con­
tin ued to slide. H e then app li ed power for a recov­
ery, but this caused the helicopter to yaw to the 
right approximately 30 degrees. The aircraft struck 
the sod first with the left forward skid, pivoted to 
the right and rolled about the broken end of the left 
forward skid. During this sequence, the main rotor 
blades struck the tail boom assembly, severing it 
from the main airframe, and the a ircraft rolled onto 
its left side, w ith major damage. Neither the IP nor 
studen t pilot were inj ured. 

A complete examination was performed on the IP 
and b lood alcohol a nd carbon monoxide samples 
were taken. A blood alcohol level of .05mg% was 
found in his blood, but there was no detectable car­
bon monoxide. This percent of alcoho l is a signi­
ficant leve l in aviation to affect a person's judgment 
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and reaction, as altitude prolongs and accentuates 
the effects of alcoho l. The blood was sampled 1 
hour after the accident. During this hour, the pa­
tient metabolized at least .Olmg% to .015mg% alco­
hol, which means that the level of alcohol during the 
accident was at least .06 to .065mg% blood alcohol. 

This IP violated AR 40-501, paragraphs 4-24d 
and 4-27f, by attempting to fly with a significant 
level of alcohol in his b lood which impaired his 
judgment and reaction. That is, he used poor judg­
ment in continuing the maneuver past the pre­
scribed touchdown area and failed to recognize a 
potentially hazardous situation in time to take cor­
recti ve action before the aircraft left the overrun. 

An OH-58A pilot was on a training flight when 
his helicopter str uck powerlines 60 feet above a river. 
The helicopter traveled 344 feet after hitting the 
wires and came to rest inverted on a sand bar in a 
riverbed. The passenger was killed, the pilot re­
ceived major injuries, and the copilot had minor in­
juries. Both survivors professed to amnesia concern­
ing the events surrounding this accident. However , 
there were several cases of beer aboard and the dead 
passenger had .035mg% alcohol in hi s blood. In this 
accident it could only be surmised that alcohol was a 
factor. 

A pilot not on active duty was killed when his ob­
servation helicopter hit a tree on a riverbank and 
crashed during an unauthorized flight. A passenger 
aboard ustained multiple fractures, cuts and brui ses. 
The passenger sa id they were flying the helicopter 
to determine whether it needed new plugs. Two 
persons who had talked to the pilot shortly before he 
took off said they sme lled liquor on his breath. The 
flight surgeon's report indicated that the blood alco­
hol level of the pilot was 0.215mg% and the pas­
senger's was 0.09mg%. The pilot was not wearing 
his sho ulder harness, and both the p ilot and passen­
ger were wearing short sleeve shirts, cotton pants, 
low quarter shoes and no gloves. Multiple abrasions 
and lacerations were sustain ed due to th e lack of 
proper clothing. Both of the occupants lost their hel­
mets, probably because they failed to fasten the chin 
straps. This was the fourth major acciden t for this 
pilot in slightly over 4 years and 1,700 hours of 
flying. If there was a common denominator in these 
four accidents, it would most likely be labe led over­
confidence. 

F lying an d drinking are completely at odds with 
each other and when mixed, they in vite disaster in 
the cockpit. So if you're go ing to drink , do yourse lf 
a favor by allowing your body enough time to return 
to normal. And remember-confidence feeds and 
swells on booze! 
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This recent MAST operation is a good example of supervision and 
safety working hand-in-hand __ _ 

SUPERVISION 
+SAFETV=A 

WINNING TEAM 

Burn victims from an explosion in Eagle Pass, IX, are carried on stretchers by medical personnel from 

the Institute of Surgical ResearchatBrooke Army Medical Center to the burn ward at the main hospital 

M EMBERS OF THE 507th 
Medical Company (Air Am­

bulance), Ft. Sam Houston, TX, in 
six of their UH-IH choppers, re­
cently airlifted 21 critically burned 
patients to five San Antonio hos­
pi tals. At approxim ately 1600 
hours, a truck-trailer loaded with 
butane gas overturned and explod­
ed along Interstate Highway 277, 
sending flames into a nearby mo­
bile home park and an auto repair 
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shop. According to the Texas De­
partment of Public Safety, the ac­
cident resulted in six fatalities and 
40 injuries, 21 of which were 
critical. More fatalities were to 
result in the next few days. 

Between 1700 and 1800 hours, 
members of the 507th learned of 
the accident, and knowing that 
MAST at Ft. Sam Houston had 
the only capability in the area for 
medevacing patients by air, began 

to rush back to the heliport. They 
knew MAST would be needed. 
Using the unit alert roster, others 
of the unit were notified of the 
emergency. 

The call for MAST assistance 
came from the administrator of the 
Maverick County Hospital in Eagle 
Pass , located on the Texas­
Mexico border, 136 miles from San 
Antonio. The mission was twofold: 
Rapid transport of the injured to a 
hospital and competent medical 
treatment en route. This could 
only be accomplished by a real 
team effort. This is where the 
united efforts of the Army, Air 
Force and civilian communities 
paid off. 

The Air Force at Laughlin AFB, 
located near the accident site, sent 
a fuel truck to Eagle Pass to refuel 
the MAST helicopters. They also 
sent a team of doctors and nurses 
to assist the hospital personnel 
there. 

The Institute of Surgical Re­
search at Ft. Sam Houston's 
Brooke Army Medical Center called 
in a burn team to send on the 
MAST flights, and local hospitals 
mobilized their emergency re­
sources to accept the mass of in­
jured. 

LTC Charles Webb, commander 
of the 507th, supervised the op­
eration, directing the flights be­
tween the accident scene and five 
civilian and military hospitals re­
ceiving victims of the disaster. 

All patients airlifted were burn 
victims in critical condition. At 
0200 hours, after logging 23.4 
flight hours, MAST crews de­
livered the last patient to a hos­
pital and the night-long mission 
ended. 

This successful operation points 
up the importance of carefully and 
thoroughly coordinating military 
and civilian operations and com­
bining mission accomplishment 
with full consideration for safety. 

~ 
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USAAAVS 

If you have a question about 
personal equipment or 
rescue / survival gear) write Pearl) 
USAAAVS) Ft. Rucker) AL 36362 



, 
Personal Equipment & Rescue/Survival Lowdown 
Transfer of Flight Clothing and Equipment 

Paragraph 2-30a (J 1), AR 710-2, reflects items of 
clothing and equipment that will be transferred with 
the individual. In reference to this paragraph, which 
I interpret to include aviation clothing, what aviation 
gear does a person take with him ? Is there a set 
rule of thumb on what he would take ? 

There is no set rule of thumb outlinin~ aviation 
gear transferred with an individual. Common Table 
of Allowances 50-900, dated 15 November 1973, 
lists authorized clothing and individual equipment 
for aircrewmembers. At the end of the item and 
basis of issue column, a note is inserted, if ap­
propriate, covering transfer of certain aviation gear. 

Life Support Equipment Catalogue 

I would appreciate it if you could send this section 
a copy of the latest catalogue lisling all personal 
equipment and rescue/ survival gear, or an address 
where we could obtain it. The only copy we have 
is over 5 years old, and a more current copy is 
required. 

The United States Army does not publish a 
booklet listing all life support and survival equip­
ment. USAAA VS provides students attending the 
safety course at Fort Rucker a reference book. This 
book is published by USAAA VS yearly and lists 
widely used life support eq uipment , including NSN 
and authority. 

Survival Kit 
This unit recently received its first shipment of the 

individual survival vest, but the survival kit listed 
on the packing list was not included. What is the 
procedure for obtaining this kit and is il appropriate 
for use in Germany? 

Is there a collective survival kit for use on UH-1 
aircraft ? Common Table of Allowances 50-900 does 
not list any such items. 

The tropical personnel aid kit, NSN 6545-00-782-
6412, was removed as a preassembled component 
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of the individual vest type survival kit (SRU-2l/P). 
Detailed procurement instructions are contained in 
U.S. Army Support Center Supply Information 
Letter No. 1-75. 

Issuance of the kit through medical channels 
complies with the Comprehensive Drug Abuse, Pre­
vent ion and Control Act of 1970, Public Law 95-513. 
Thus , after issue the aircrewmember should retain 
the kit in his possession. 

USAAA VS recommends that the tropical person­
nel aid kit and other survival equipment, as ap­
propriate, be worn by individuals during all flights. 

The individual vest type survival kit and personnel 
aid kit were designed for use in a tropical environ­
ment. However, most components can be used under 
all climate conditions. 

The United States Army has not adopted the 
practice of developing survival kits for aircraft by 
type. All kits have been designed to serve an indivi­
dual as opposed to one kit per aircraft regardless 
of the number aboard . Pages 11-68 and 11-69, CTA 
50-900, list available survival kits. 
Summer Gloves 

Could you supply me with the name and address 
of any outlet where we could purchase the new 
flyer 's summer gloves. GS/ FRP-2, for our police 
pilots. 

The flyer's summer gloves are manufactured com­
mercially by a number of companies, two of which 
are li sted below: 

Grandoe Glove Corporation 
74 Bleeker Street 
ATTN: Mr. William Obenhoff 
Gloversville, NY 12078 
Commercial (AC 518) 725-8641 

Mario Papa & Son, Incorporated 
66-72 Division Street 
Gloversville, NY 12078 
Commercial (AC 518) 725-8811 or 725-0639 

47 



... 
* 
* * * * * ;USAASO Sez 

....... . ,,, . ......... . ........... ,".,,,, • • ,. • • "' • • ," . .. _ .,,, . .............. ... ' • • 11 ......... " ... " • • "' . ... ' •. " .... ' •• • , .. . "" • . , ••• , .... .. " . ..... '", . .. ........ ,·, •• , .. ,. "' .. .. 11 . " ... .. "."". ",' . ..... " ... , .... ,. ...... ,. ,"' . ..... ......... " ............ "" • • '11 •• ' ... " ... " ..... " . .... . " ... , ... . " ••• " •••• '''. 10''. '' ... . 
,·:"": "lIi" •. i.mi" •• i .... : " .. i "";" .. : ..•• i .... i ".ri ,,,,i t' .. i .... ~ .... i .:." ~ . , .. i .. "i,u.~ ""i " ' I~ .... i , ,, , i ,. , . ~"l ' ~""~, .. ,i, ... i .. "i .... ; II"i, .. ,. i ., .. ~" .. ~ " ', i .. ui .... ;._i..""';.,, .. i .. lti ,,";,"' ~ , .. ,i .... ; .... ~ " .. ~ , ... i ._i .... i,"'i ,~i .. ;..; .... i •.• ,; _ i ... ,i"uill"~II;. i >(;.i""i ":,i .... ~., ~,,,, i .,, ~ 

* * * * * * * * * * .. .. .. .. 
JI. 

48 

;'" 

The U. S. Army Aeronautical Services Office discusses 

P'S and Fees 

" 'ATTA WE DO now, chief? There's a big mean looking so-and-so with a tanker parked in 
"" front of our bird and he says we got to pay him 4 bucks "landing fee" 

before we can bug out." 
This subject has come up several times recently so we figured a little education might be 

appropriate. The aerodrome classification "P" designated in FLIP (flight information 
publication), IFR or VFR Supplements means "public" in the sense of being opposite to 
"private." The "P" assures unrestricted operation of facilities and landing 
rights at locations where public money has been invested under various federally funded aviation 
development programs. At most "P" fields, an area is provided for free parking of 
government aircraft if the pilot requests it; however, there is no guarantee that some fee will 
not be charged. As an example, at one of the major Washington DC airports, 
if the pilot does not specifically ask for the government ramp (which is way out in the south 40) 
and "inadvertently" parks on one of the commercial areas leased to the fixed base 
operators (FBO), he is subject to fees unless a purchase is made. At many locations parking 
is free unless tie down is required or your stay will be longer than one 
or two hours. 

Other conditions that may generate a landing or user fee to transients is the basing of five 
or more government aircraft at an airport, or a quota system based either 
on movements (300,or more) or gross weight (movements X weights in excess of five million 
pounds) in a calendar month. The key to this type of limitation is usually the 
official business only, or PPR (prior permission required) note in the aerodrome remarks 
of joint civil/ military fields. The AOPA (Aircraft Owners and Pilots Association) has 
identified 26 different categories of fees that may be charged to civil 
aircraft at so-called "public fields." Some of these may be levied on you if you don't ask for 
the free spot. 

The following may be helpful in avoiding problems with fees: 
• Check AIM (Airman's Information Manual) Part II and III and FLIP for fee 

information while planning your flight. If in doubt, call in advance. 
• Contact tower, flight service station (FSS), or FBO (unicorn) for information on public 

(free) parking after landing. 
• At civil fields ascertain obligation prior to leaving aircraft unattended. 
• When possible, bill landing or user fees to the government. Reimbursement for cash 

payment may be difficult. 

* * * * * * ** * * * * * 

USAASO Sez-Tell us like it is for a change. We'll investigate, validate and take action in FLIP 
so others don't get "took." 
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JEWS 
ROM 
EADERS 

Sir: 
I am enclosing . . . [below] an item 
of interest which you might desire 
to publish , as it does concern us all. 

R.H. 
Major , GS, USAR 

Recently an airline captain of many 
years standing moved into a new 
home within the flight pattern of a 
small , but highly active airport. No 
sooner had he settled down when a 
USAR [U .S. Army Reserve] helicopter 
of an assault support helicopter com ­
pany started making approaches to 
the airfield and over the house of the 
airline captain. The helicopter was a 
Chinook (CH-47 A), which literally 
shattered all peace and quiet of the 
neigh borhpod . 

After this occurred many times 
(over a substantial period of time) 
the neighborhood got together, elect­
ed a spokesman-the airline captai n­
to register a simple request to the 
unit commander to use an active mili­
tary base located only 5 miles east. 

The airline captain called the com ­
pany commander and, in short, the 
airline captain felt he was dealt with 
in a curt, inconsiderate manner by 
the company commander . He was told 
the aircraft would continue to use the 
airport as it was a public airport and 
that meant the Army Reserves . 

Needless to say such an approach 
to the somewhat touchy situation 
caused letters and telephone calls to 
be sent to senators, congressmen, 
and the commander of a major num­
bered army within whose geographical 
area of control the aviation company 
was located . 

An investigation was instituted , wit-

nesses questioned, su rveys made and 
reports sent. As an end result the 
comma nder was given a briefing on 
"public policy" and the use of the 
subject airport was discontinued. All 
of this could have been avoided had 
thoughtful consideration of public 
grievances been met tactfully . 

As public servants in the largest 
sense of that term, the USAR must 
be prepared to justify its programs to 
the community. The USAR is only as 
strong, in pa rt , as the support it 
receives from the community . Gaining 
public support and acceptance of the 
USAR goals and programs as well as 
properly testing their validity in the 
market place of public opinion should 
be invited-not shunned . Thoughtful 

consideration of grievances by the 
public should be given in a continued 
effort to gain greater public support 
and yet meet and obtain those goals 
existing and required by the USAR. 

The discontinuance of the heavy 
(CH-47) helicopters using the small 
air~ort did not affect the training or 
mission of the aviation company and 
its members . But it did satisfy the 
public 's complaints of the situation 
and abated the noise nuisance the 
community had complained of. 

The next time a civilian calls you, 
think of "public opinion" before you 
answer. Your unit as well as the 
USAR goals may well one day depend 
upon that "public opinion " and sup ­
port for survival . ~ 
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i:l AViation Center i:l :'. ·1 
i:i Symposiums !:i 
~ n £i THE LAST OF THREE consecutive montly sympos- ::: 
!:! iums hosted by the U.S. Army Aviation Center, Fort !,! 
~ ~ 
:': Rucker, was concluded on the 11 th of this month i'i 
!:! when the National Secu rity Industrial Association ad- !:! 
i:! journed its three days of meetings. i:! 
i:! The first-the Staying Power Symposium-was held i:! 
i'i in July (see August 1975 DIGEST) while last month i:i 
ft h U :'. the 18th Tri-Service Conference on the 2.75 inc .'. 
~ ~ 
i'i rocket system held its two-day meeting. i:i 
!:: The theme of the National Security Industrial Assoc- !-: 
i:! iation was "Outfitting Army Aviation Units In A High i:! .. . .. 
:': Threat Environment." :,: 
!:! Future issues of the DIGEST will carry feature-length ~:! 
i:! articles on topics covered in the symposiums. ...... i:! 
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STAFF'" SERGEAN-T - Frederick L. Wiesner of 
th~ Z8.t~n A viation Company, 1st Signal Brigade, 

has been selected ·as the 1975 Army Air Traffic Con­
troller of the Year. 

The U. S. Army Communications Command 
(USACC) Soldier was selected from candidates 
nominated by major subordinate elements of USACC 
worldwide, by other major Army commands and 
by the National Guard. Wiesner was the nominee 
from USACC's 6th Signal Command in Korea. 

This is the second consecutive year that a member 
of the 284th Aviation Company has earned this dis­
tinction. The nominees are considered by the Army 
Air Traffic Controller of the Year Selection Board 
under the provisions of Army Regulation 95-37. 

The regulation affords "Department of the Army 
recognition to an individual air traffic controller who 
has contributed, to an outstanding degree, services, 
ideas, developments or accomplishments to air traf­
fic control during the preceding year." 

Army commanders having either military or civil­
ian air traffic control (ATC) personnel assigned may 
submit nominations through their chains of com­
mand. Major commands review nominations from 
within their organization and submit a single com­
mand nominee to the commander of the Army Air 
Traffic Control Activity, a part of USACC at Fort 
Huachuca, AZ. 

Wiesner will be the Army representative in the Ai .. 
Traffic Control Association program later this year 
to select an Air Traffic Controller of the Year. 

SSG Wiesner will receive an engraved trophy and 
a certificate highlighting the accomplishments which 
earned him Army Air Traffic Controller. 

Wiesner is the noncommissioned officer in charge 
of the tactical immediate reaction terminal air traffic 

Army 

Air Traffic 

Controller 

Of theYear 

control team of the 284th Aviation Company. His 
nomination credited him with being largely responsi­
ble within the last year for the organization, training 
and employment of a highly mobile A TC facility to 
create an instrumented division base airfield that 
could rapidly relocate with Army aviation. 

He was recognized for being instrumental in for­
mulating a technical and tactical training program 
that enabled his team to excel in their difficult as­
signments. 

In addition to leading his team in rigorous physi­
cal training, SSG Weisner taught classes in escape 
and evasion, survival, cold weather operations and 
special night operations. He also arranged for his 
team to participate in adventure training with the 
2nd Infantry Division. 

An example of his team's proficiency was cited 
wherein they were required to completely relocate 
their landing control central and all supporting equip­
ment to another division base airfield in another 
tactical zone. \\' ithin 3 hours his facility "as instal­
led, flight checked and certified for ground control 
approach and tower operations at an unfamiliar air­
field. 

During his service in Korea, SSG Wiesner also 
earned an associate of arts degree from New York 
State University. He spends much of his off duty 
time teaching English at Seoul and Y ongsei U niver­
sities and assisting in various projects with local 
Korean orphanages. He also has taught Sunday 
school classes and adult church groups in Korea. 

He is a graduate of the Airborne, Ranger and 
Pathfinder Schools at Fort Benning, G A, the Special 
Warfare School at Fort Bragg, NC, and several other 
Army schools and courses. 4*J 


