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Major General Ellis D. Parker 
Chief, Army Aviation Branch 

Safety and Standardization - An Inseparable Team 

THE u.s . ARMY AVIATION Standardization Pro­
gram is designed with one key objective in mind: Ensure 
that combat ready aircrews are both technically and tac­
tically qualified to fight the AirLand Battle as an integral 
part of the combined arms team and to do it safely! This 
is no easy task. It requires the full participation of every 
element of the Aviation Branch in the pursuit of demand­
ing and realistic training conducted under the highest pro­
fessional and safety standards. 

Army Aviation has had the safest year in its history dur­
ing fiscal year (FY) 1988. Command involvement, self­
discipline, standardized procedures and innovative train­
ing have all played a key role in the Army Aviation suc­
cess story. We have made great strides as a branch since 
our inception. As chief of the Aviation Branch , I challenge 
each of you to continue to improve the way in which we 
do business, to increase our level of readiness and to make 
safety awareness a way of life throughout FY 1989. 

Important parts of our Army Aviation Standardization 
and Safety Programs are the roles of the Directorate of 
Evaluation and Standardization (DES) and the U.S. Army 
Air Traffic Control (ATC) Activity. These agencies are 
charged with two major functions : Provide assistance and 
training to units in the field and conduct evaluations of 
aviation organizations and A TC facilities throughout the 
Army to assess the status of our aviation standardization 
programs. During FY 1989, DES will continue to conduct 
A viation Standardization and Training Seminars as funds 
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are available and when requested by individual organiza­
tions. Evaluations of aviation units will continue to focus 
on the commander's aircrew training program (ATP) and 
individual aviator proficiency. The Air Traffic Systems 
Evaluation Guide, dated 15 July 1987 and implemented 
by United States Army Aviation Center message, ATZQ­
ATC-S, 100 1640Z Jun 88, same subject, will ensure stan­
dardization within ATC. In addition, I have tasked DES 
to place special interest during FY 1989 in the following 
areas: 

• Command involvement in the ATP to include the 
enlisted A TP . 

• Aircrew knowledge of weapon operations, employ­
ment techniques and armament system maintenance. 

• Aircrew mission briefing procedures. 
• Night vision systems (NVS) operations, training, 

equipment maintenance and logistical support. 
• Aircrew proficiency in the use of aviation life support 

equipment. 
• ATC operations, training, equipment maintenance 

and airspace structure for day, night and NVS operations. 
Safety and standardization are so interdependent that 

they are virtually inseparable. A good safety record 
doesn't happen by accident. It requires the conscious ef­
forts of every soldier and civilian, both in our branch and 
within our entire Army. Together, we can make 1989 an 
even better year for the soldiers, families and organiza-
tions in Army Aviation! : ~ , 
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Colonel David H. Karney, M.D. 
Commander 

Colonel J.D. LaMothe 
Deputy Commander for Science 

Lieutenant Colonel Edmond J. Enloe 
Deputy Commander for Administration 

Mr. Udo Volker Nowak 
Writer-Editor 

U.S. Army Aeromedical Research Laboratory 

Fort Rucker, AL 

TIE U.S. ARMY Aeromedical Research Labora­
tory (USAARL) is 1 of 11 medical research laboratories 
and development activities of the U.S. Army Medical 
Research and Development Command, Fort Detrick, 
Frederick, MD. Each one is dedicated to providing a por­
tion of multidisciplined medical research and development 
(R&D) for the soldier. While this laboratory is designed 
to deal with unique occupational problems of Army A via­
tion , its specialized research disciplines are applied 
throughout most military systems and operations. 
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The primary objectives of USAARL are to prevent or 
minimize health hazards in the operational military en­
vironment and to enhance soldier performance. 

USAARL scientists and engineers are examining many 
of the problems facing today ' s soldier . Areas of study in­
clude acoustics, vision , crew workload and stress, vibra­
tion , impact and life support technology. 

As for noise health hazards, USAARL researchers are 
studying the effects of high and low frequencies and im­
pact noise as they relate to hearing and communication. 
They are seeking ways either to reduce the noise or pro­
tect those exposed to it. The bioacoustics program 
develops noise exposure limits and validates the hearing 
protection afforded by helmets and other protection 
devices. Knowledge gained from USAARL's work in 
blast overpressure and impulse noise was instrumental in 
establishing requirements for health hazard assessment for 
all emerging military systems. 

Computers , aircraft , tanks , weapons- all have methods 
of displaying and transferring visual information efficient­
ly and rapidly to human operators. USAARL conducts 
laboratory and field experiments evaluating mission­
related visual requirements , seeking to optimize visual 
enhancement and protection systems design for the 
soldier. This ensures the visual function is not compro­
mised in helmet-mounted displays, cathode ray tubes and 
sophisticated night vision enhancement technology. Also 
involved in this work is the development of a system of 
specific visual selection standards for the soldier. 

USAARL is concerned with spectacles and protective 
masks. Testing of mask-compatible spectacles and con­
tact lenses currently is underway. The laboratory's in­
vestigators also are actively testing and evaluating all pro­
tective eyewear. 

Scientists at USAARL are studying workload and 
fatigue relative to various operational and training re­
quirements such as terrain flight , night vision goggles 
(NVG) flight , air-to-air combat maneuvering and flying 
in chemical protective gear. Fatigue, a problem for all 
soldiers, causes decrements in performance and possible 
safety hazards. Inflight assessment of aviator performance 
and analysis of human performance data provide infor­
mation upon which to base aircrew flight time and crew 
rest guidelines. 

The identification, evaluation and development of 
countermeasures to those health hazards that result from 
the mismatch between a soldier's physiologic require­
ments and the operational environment concern USAARL 
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researchers. Current topics addressed include the applica­
tion of molecular sieve technology to aircraft and medical 
oxygen systems; the test and evaluation of physiologic life 
support equipment aboard medical evacuation aircraft; the 
use of biotelemetry and artificial intelligence to gather 
physiologic data from combat crews during extended 
operations in nuclear, biological and chemical en­
vironments; and the development of an aviation physio­
logic and epidemiologic database to track the health status 
of all Army aviators throughout their careers. 

Designated the agency to evaluate and analyze tri­
Service helicopter life support equipment involved in air­
craft accidents, USAARL performs this work whenever 
such equipment either prevents an injury or allows an in­
jury to occur. The Aviation Life Support Retrieval Pro­
gram studies include helmets, NVG, helmet-mounted 
sights, oxygen equipment, restraint harnesses, flying 
clothing and crashworthy seats. 

USAARL investigators are studying head and neck in­
jury mechanisms for force magnitude and vector. Work 
continues to widen the database on such injuries to en­
sure adequate protection through systems' improvement, 
and design changes to new systems. USAARL also is ac­
tive in design criteria and testing for all new aviation and 
combat vehicle protective helmets, to include weight, 
center-of-gravity, anthropometric fit, acoustics and im­
pact protection. 

Research on vibration health hazard addresses the in­
adequacies in current vibration exposure standards. Scien­
tists are focusing their attention on two primary areas: 
mission performance and acute health effects. Also of 
special interest are vibration levels and operator fatigue, 
performance and health in new high-speed tracked and 
wheeled vehicles as well as in aircraft. 

From its austere beginning in 1962, USAARL has 
become a major modem research facility employing more 
than 150 Army and civilian specialists in numerous scien­
tific disciplines. New directions constantly are being con­
sidered by the laboratory. They are based on Department 
of the Army R&D priorities, directives from the Medical 
R&D Command, systems health hazard assessment re­
quirements, tri-Service coordination, mission area 
analysis, enemy threat intelligence and, most important­
ly, on information from the soldier-the user and benefac­
tor of all the research. The research mission of USAARL 
from inception and continuing today is preservation and 
enhancement of the health, safety and combat effec­
tiveness, and survivability of the soldier. ~ 
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Lieutenant Colonel Bruce C. Leibrecht 
Director 

Sensory Research Division 

U.S. Army Aeromedical Research Laboratory 

Fort Rucker, AL 

NOISE AND vibration are no 
strangers to military aircraft. Neither 
are impact, toxic fumes and lasers. 
These are all prime examples of 
hazards that can threaten the 
health of aviators. These and other 
health hazards can lead to grounding, 
permanent loss of flight status, re­
duced performance effectiveness, 
compromised safety of flight and long­
term disability. 

Controlling health hazards in the 
aviation environment is a key goal of 
the Anny' s Health Hazard Assessment 
(HHA) Program. This relatively new 
program was formally established by 
Anny Regulation 40-10, "Health Haz­
ard Assessment Program in Support of 
the Army Materiel Acquisition Deci­
sion Process." It supports the Anny 
aircraft development efforts from early 
design through fielding. HHA is one 

The current Health Hazards Research Program evolved from health risks 
associated with firing artillery weapons. 
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of six domains of the Army's new 
MANPRINT (Manpower and Person­
nel Integration) Program. The other 
domains are manpower, personnel, 
training, human factors and system 
safety. The MANPRINT Program 
stresses early and continuing involve­
ment in system development, total 
system evaluation, total life cycle con­
sideration and realistic data for assess­
ment efforts. The ultimate aim of the 
program is to effectively incorporate 
human dimensions into system design, 
development and evaluation to en­
hance system effectiveness and com­
bat readiness. 

The U.S. Anny Aeromedical Re­
search Laboratory (USAARL) is a key 
part of the Anny Medical Department 
(AMEDD) team, which implements 
the HHA Program. The Surgeon Gen­
eral (TSG), U.S. Army, is responsi­
ble for the overall program. TSG 
establishes policy and provides central 
coordination. The Health Services 
Command (HSC) takes the lead in 
performing HHAs and providing med­
ical input to system development 
documents. USAARL, along with 
other elements of the Medical 
Research and Development Command 
(MRDC), conducts biomedical re­
search supporting HHA requirements 
and assists in performing HHAs. 
Besides these AMED D components, 
a variety of nonmedical organizations 
take part in the HHA Program. These 
include the U. S. Army Aviation Sys­
tems Command, the Aviation Devel­
opment Test Activity, the Human 
Engineering Laboratory and the U. S. 
Army Safety Center. Also playing a 
role are the Program Manager (PM), 
Clothing and Individual Equipment; 
the PM, Aviation Life Support Equip­
ment; Natick Research, Development 
and Engineering Center; and the U.S. 
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Army Chemical Research, Develop­
ment and Engineering Center. All of 
these develop protective technology 
and systems such as helmets, laser 
protection and microclimate cooling 
systems. 

In the aviation environment, a broad 
assortment of hazards can threaten the 
aviator's health. These hazards can be 
grouped into five general categories: 

• Mechanical forces, which include 
steady noise, impulse noise, vibration, 
impact and acceleralion/deceleration. 

• Electromagnetic radiation, which 
includes lasers, microwaves, infrared, 
ultraviolet and ionizing radiation. 

• Chemical substances (gases, va­
pors, fumes, etc.), which mainly en­
compass fuels, solvents, components 
of engine exhaust and byproducts of 
weapons firing. 

• Biological substances, which oc­
cur primarily in the form of infectious 
microorganisms, such as bacteria, 
viruses and fungi. 

• Environmental factors, which in­
clude temperature extremes, both heat 
and cold; humidity extremes; and 
oxygen deficiency. 

These various hazards arise from 
routine operation, maintenance and 
support activities, malfunctions, emer­
gency procedures, accidents and inter­
actions with the natural environment. 

Exposure to one or more health 
hazards does not necessarily injure 
aviators or make them sick. The ef­
fects of a hazardous environment de­
pend on the intensity or amplitude, 
duration, number of repetitions and 
other aspects of the exposure. Func­
tional effects can range from perfor­
mance limits, as in the case of mild 
nausea, to physiological distress; e.g., 
dizziness; and finally to incapacitation 
and even death, as in carbon monox­
ide poisoning. 

Health hazard effects may well not 
be immediate-they may appear only 
after months or years of exposure. 
Such effects may not imminently 
threaten an aviator's performance; 
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however, they can certainly limit his 
long-term contributions to the Army 
and may cause serious future health 
problems. Examples of delayed or 
"chronic" effects include bone or 
joint disorders; cancers; organ system 
disorders, such as liver or kidney 
damage; and psychiatric disorders. 

Controlling health hazards in an 
aviation system ideally starts with con­
sultation and technical input during the 
early design of the system. The Com­
bat Developer or Materiel Developer 
should submit requirements documents 
to HSC' s Academy of Health Sciences 
for official review and input. In 
practice, MRDC or USAARL often 
provides unofficial input or advice. 
The System MANPRINT Manage­
ment Plan should identify health 
hazard issues, including requirements 
for data collection and special studies, 
and resources needed to meet those 
requirements. 

As the system takes shape, the PM 
requests a Health Hazard Assessment 
Report (HHAR) from the Office of 
The Surgeon General (OTSG). The 
PM submits, for evaluation, available 
health hazard related test and evalua­
tion data. Prepared by an independent 
medical evaluator assigned by OTSG, 
the HHAR includes an evaluation of 
health risks for crewmembers, main­
tainers, trainers, support personnel 
and other troops. 

As system development proceeds, 
test and evaluation organizations, 
USAARL, and other MRDC elements 
may take part in collecting health 
hazard data. USAARL often conducts 
laboratory or field studies to investi­
gate special health hazard issues. The 
resulting data form the basis for an up­
dated HHAR, again requested by the 
PM from OTSG. By the time the sys­
tem is ready for fielding, all health 
hazard issues should have been eval­
uated. Also, the developing communi­
ty should have taken action to correct 
or control serious health risks. 

When a fielded aircraft or related 

system undergoes product improve­
ment, health hazards should be ad­
dressed in the same manner as they 
were during basic system develop­
ment. Indeed, product improvements 
occasionally are pursued to resolve 
difficult health hazard problems or to 
capitalize on new technology. A good 
example of the latter is the current ef­
fort to incorporate crushable earcups 
into the SPH -4 helmet to enhance im­
pact protection capabilities. 

The HHAR provides specific rec­
ommendations to control or reduce 
serious health risks. In formulating 
these recommendations, the medical 
evaluator can choose among several 
options. Individual protection, such as 
helmets and fire resistant flight suits, 
can guard against noise, impact and 
flames. Collective protection systems 
can take the form of positive pressure 
cockpits, common airconditioning and 
ventilation. Operational constraints in­
clude limiting mission duration or cur­
tailing training activities during ex­
cessively hot weather, and the like. 
Personnel selection criteria may be 
appropriate to limit risks for high-sus­
ceptibility individuals; for example, 
those with the sickle cell trait. Final­
ly, system modifications may be 
necessary to reduce source levels of 
hazards; e. g., vibration; to enhance 
crashworthiness; and to eliminate ex­
posure pathways; e.g., exhaust leaks. 
More than one measure may be need­
ed to provide adequate hazard control, 
and both short-term and long-term op­
tions may be in order. 

As a member of the Army's HHA 
team, USAARL takes great pride in 
supporting Army Aviation. Applying 
its research capabilities to produce 
safer, more effective aviation systems 
is one of the laboratory's most impor­
tant missions. The ultimate benefits­
protecting the health of aviators, 
enhancing system effectiveness and 
conserving aviation assets-translate 
into improved combat readiness for 
the entire Army. ji;..-+ 
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Major Peter Vyrnwy-Jones 
British Exchange Medical Officer 

Biodynamics Research Division 

U.S. Army Aeromedical Research Laboratory 

Fort Rucker, AL 

"A HUNDRED NECKS have to be bro~en 

before all the sources of accidents can be 

ascertained and guarded against." 

Sir George Cayley 
British founder of the science of aerodynamics 
to W.S. Hensen, 14 October 1846. 

L ittle thought was given to 
loss of life at sea, on land or in the 
air because of causes other than direct 
enemy action before the outbreak of 
World War II; such loss of life was 
regarded as inevitable. In any event, 
little effort was expended in overcom­
ing the causes. Such enterprises were 
uncoordinated and not followed 
through. 

Some of the earliest efforts involved 
life support equipment and the prob­
lems of personal flotation and survival 
at sea. One of the more interesting 
results was a "life-preserver hat , " 
containing an airtight lining that could 
be inflated orally through a valve. 
Commander Inglefield of the British 
Royal Navy developed the hat in 
1852. He pointed out the advantages 
of always having the hat near at hand. 
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He also stated that no disciplinary ac­
tion would be taken against a man who 
deliberately threw an item of his 
uniform overboard. 

A later invention , an ill-conceived 
rubber collar, was issued during 
World War I to part of the fleet. Un­
fortunately , when HMS Formidable 
was sunk in 1915, many of the crew 
who were wearing the collar broke 
their necks when they leaped over­
board; therefore, the collar was later 
withdrawn from service. 

The development of aviation life 
support equipment (ALSE) followed 
a similar erratic pattern. Early 
developments were confined to pro­
viding cold weather clothing and ox­
ygen equipment for balloonists. The 
period before and during World War 
I saw a huge expansion in powered 
flight and ensuing interest in develop­
ing all sorts of protective flying equip­
ment. Helmets , safety harnesses , gog­
gles and general flying clothing were 
included. Safety harnesses gained sup­
port, not because of their efficacy in 
accidents , but because of their ability 
to prevent the occupants ' parting com­
pany with the aircraft in severe tur­
bulence or during combat maneuvers. 
Several famous aviators of this period 
met untimely deaths because of the 

lack of a safety harness . Among these 
was the elegant Miss Harriet Quimby 
(figure 1) , an American who was the 
first woman to fly across the English 
Channel. She and her companion were 
killed when they were thrown from 
their aircraft while they took part in 
an aviation meeting in Boston in 1912. 
They plummeted more than 1,000 feet 
to their deaths in the sea below. 

Little further progress was made 
until the outbreak of World War IT and 
the consequent vast increase in avia­
tion activity. Losses of manpower 
were very great initially. Most injuries 
and fatalities were the result of causes 
other than direct enemy action. For in­
stance , the U.S. Army lost more than 
45 ,000 aircraft in the training program 
alone in World War II . During the 
period from November 1943 to May 
1945 , in the 15th Army Air Force, 
U.S. Army Air Corps , only 18.5 per­
cent of flying personnel casualties 
were because of direct enemy action. 
The rest were due to causes such as 
accidents , hypoxia , hypothermia and 
the inability to survive the postcrash 
survival phase. The need for a com­
prehensive study of aircrew survival 
equipment had become obvious. Un­
fortunately , only during the last two 
decades have the painful lessons of the 
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past been applied to the military 
helicopter. 

In 1972, the Aviation Life Support 
Equipment Retrieval Program (AL­
SERP) was established to formalize 
the acquisition of all data on ALSE ob­
tained from U.S. Army Aviation acci­
dents. The purpose of the program is 
to-

• Evaluate the effectiveness of pro­
tective equipment in the aircraft acci­
dent environment. 

• Contribute to the improvement of 
this equipment through modification 
of existing items or the development 
of new designs. 

Accidents continue to provide us 
with our only source of information 
on exposure to forces near and beyond 
human tolerance. Hopefully, we can 
learn from these unfortunate events 
and decrease the mortality and injuries 
resulting from accidents through im­
provements in ALSE. ALSERP has 
become an important part of the 
preventive medicine goal of the U. S. 
Army Aeromedical Research Labora­
tory (USAARL). In hostile operating 
conditions, ALSERP helps preserve 
vital, expensively trained manpower. 

ALSE is any equipment designed to 
sustain aircrew or passengers through- . 
out the entire flight environment. The 
equipment should augment their mis­
sion performance and, if required, af­
ford a means of safe, reliable escape, 
survival and recovery in emergency 
situations. ALSE includes such items 
as helmets, night vision goggles, 
helmet-mounted sights, oxygen equip­
ment, restraint harnesses, flying 
clothing and crashworthy seats. Any 
of these or related items that are 
implicated in the prevention or causa­
tion of injury are shipped back to 
USAARL for analysis. If required, a 
report is prepared for the U. S. Army 
Safety Center (USASC) for inclusion 
in the final conclusions of the board 
of inquiry. 

The most common item of equip­
ment actually sent to USAARL is, of 
course, the aviator helmet. Almost 
500 have been through what has now 
become a well-established routine. To 
familiarize the reader with the se-
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FIGURE 1: Miss Harriet Quimby, the first woman to fly across the English Channel. 

quence of events, I will describe what 
happens when a helmet arrives at the 
laboratory. 

The ALSERP council, which would 
normally consist of the following per­
sonnel, evaluate all ALSE: aerospace 
engineer; ALSE specialist; flight 
surgeon; aviation safety officer/avia-

tor; and additional specialists, as 
required. 

The first action is to document and, 
then, in some cases, photograph the 
helmet. 

Information on the accident and the 
personnel involved is obtained from 
USASC under the terms of a memo-
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ALSE Retrieval 
Program, continued 

randum of understanding signed in 
1976. Occasionally, laboratory staff 
will visit the site of the accident to ob­
tain extra data. 

The shell and helmet liner are then 
examined for type of damage and ex­
tent of any foam compression. 

The helmet retention and suspension 
system is examined for stress or fail­
ure of straps, clips, "pull-the-dot 
fasteners" and any evidence of helmet 
rotation during the accident sequence 
that could have exposed the occu­
pant's head to unnecessary injury. 
Figures 2 and 3 show typical failures 
of a retention tab and a dot fastener, 
either of which could have resulted in 
helmet rotation or, possibly, helmet 
loss. 

The communication system is ex­
amined carefully to deterRline the con­
dition of all the attachments; special 
note is being taken of the plastic ear­
cups. An example of an earcup that 
was damaged in an accident is shown 
in figure 4. More about this later. 

The visor and visor cover also are 
examined for damage and evidence 
suggesting they either prevented or 
caused injury. 

Helmet damage is correlated with 
any head injuries present, including a 
history of aviator unconsciousness or 
amnesia. In some cases, damage sim­
ulation is carried out to ascertain the 
type of force required to produce sim­
ilar helmet damage. Evidence such as 
this then is used to recommend chang­
es in helmet design parameters. 

The final step is to place all the data 
in a computerized database for later 
retrieval and epidemiological study. 

You are probably curious, by now, 
to know what effect all this knowledge 
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FIGURE 2: Failure of a retention tab in a helmet from a survivable accident. 

FIGURE 3: Failure of a dot fastener from a survivable accident. 

about helmets involved in accidents 
has had , or is going to have , on the 
"bone dome" you have to wear every 
day. To satisfy your inquisitiveness, 
some of these changes , as applied to 
the SPH-4, are listed as follows: 

• The helmet foam liner was in­
creased in thickness to one-half inch 

from three-eighth inch and the foam 
density decreased. This allows more 
efficit?nt energy absorption. 

• Data from ALSERP enabled the 
helmet manufacturer to decrease the 
shell thickness. A thinner shell is 
lighter but better at absorbing energy 
from blows delivered by nonpenetrat-
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FIGURE 4: A plastic earcup from an SPH·4. Note the fractures involving the Inner flange. 

ing impacting surfaces. Penetration 
damage to helmets is rare and con­
fined to non survivable accidents. 

• The fitting of an additional dot 
fastener, which increases the strength 
of the chins trap to 300 pounds (lb) 
from 150 lb, enhanced the chins trap 
retention system. 

Other improved features touching 
helmet design are being developed 
based on the data retrieved through 
ALSERP. One of the more interesting 
has been the evolution of the energy 
absorbing/crushable earcup. The ear­
cup presently fitted to the SPH-4 
helmet was designed to give excellent 
low-frequency noise protection; to 
achieve this, a large volume is need-
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ed. This accounts for the distinctive 
shape of the SPH-4 with its protruding 
sides. Examination of helmets ob­
tained through ALSERP revealed, in 
more than 30 percent of cases, the 
most severe impact involved the lat­
eral areas of the helmet. The earcup, 
in these cases, acts like a piston trans­
mitting the force of the blow to the 
lateral aspect of the skull, an area un­
protected by the foam liner. Studies 
performed at USAARL have demon­
strated that a dynamic load of 750 lb 
is required to crack the inner flange 
of the earcup (figure 4) and more than 
5,000 lb to fracture the main body. 
Correlation with injury data revealed 
a high incidence of skull fractures, 

cases of unconsciousness and/or am­
nesia associated with these lateral 
impacts. 

These data spurred research into the 
procurement of an energy-absorbing 
earcup that would diminish the force 
levels involved. USAARL tested an 
experimental convoluted aluminum 
cup. The energy-absorbing earcup 
allows controlled deformation to oc­
cur with consequent reduction in the 
applied force. Figure 5 shows an ex­
peri mental cup before and after test­
ing. Figure 6 illustrates the dramatic 
reduction in force achieved. Hopeful­
ly, the U.S. Army will include similar 
cups in the improved SPH-4, which 
was due for type classification in 
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ALSE Retrieval 
Program, continued 

December 1988. Certainly, any future 
helmet such as the HOU-56, which is 
expected to replace the SPH -4 in the 
1990s, will be fitted with these 
devices. 

Other major design changes that 
have been recommended, which are 
based on data retrieved through 
ALSERP, include: 

• Redesigned chinstraps with less 
inherent stretch and elimination of dot 
fasteners. 

• Increased strength and stability" of 
the helmet retention and suspension 
system. 

• Increased foam protection, espe­
cially in those areas most likely to be 
damaged, such as the frontal and lat­
eral aspects of the helmet. 

Helmets are, of course, only one of 
the items being studied under the 
auspices of ALSERP. C~rrently un­
derway is an extensive study of the 
performance of crashworthy seats ob­
tained from UH-60 Black Hawk and 
AH-64 Apache accidents. 

USAARL has what is undoubtedly 
the free world's largest data bank and 
experience on ALSE retrieved from 
helicopter accidents. Thus, USAARL 
is in a unique position to give advice 
on continuing developments and im­
provements in ALSE. Recognizing 
this, the U.S. Air Force and the U.S. 
Navy have signed memorandums of 
agreement with USAARL and contin­
ue to send helmets from both rotary­
wing and fixed-wing accidents for 
analysis at Fort Rucker , AL. 

Progress may have seemed slow at 
times, but we now have a powerful 
and efficient tool to aid in the evolu­
tion of ALSE into the 1990s and 
beyond. -'=7' 
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FIGURE 5: Experimental corrugated aluminum earcup before and after testing. 
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FIGURE 6: Force-time trace of a standard and experimental earcup. 
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HELMETS HAVE BEEN used 
by soldiers since man first organized 
himself into armies. Whether it be the 
chariot driver of the Imperial Roman 
legions pursuing Franks in ancient 
Gaul or the aviator in the U.S. Army's 
next generation attack helicopter fly­
ing the East German border, the hel­
met has been, and will be, a vital and 
ever-present piece of equipment. 

The dictionary defines a helmet as 
an armored device designed to protect 
the head. The use of helmets 'can be 
traced to the ancient Egyptians and 
Assyrians. These first helmets, made 
of fabric or leather, were used to pro­
tect against clubs and lances. Many 
helmet styles were introduced and 
used through the 17th century. Hel­
mets and other personal armor fell into 
disuse when firearms were intro­
duced. It was not until World War I, 
with the development of fragmentation 
armament, that helmets again were 
recognized as necessary protective 
equipment. In the decades to follow, 
improvements in manufacturing pro­
cesses, discovery of newer and better 
protective and energy-absorbing 
materials and extensive ballistic 
research have led us to the modern 
military helmet. While the design of 
the basic helmet changed throughout 
history, the primary purpose of the 
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helmet has remained that of impact 
protection. 

The use of helmets in aviation, and 
more specifically in U. S. Army A via­
tion, covers a much shorter time span. 
Army Aviation was conceived in Sep­
tember 1861 when the Union Army 
sent hot air balloons aloft to observe 
Confederate troop movements. The 
first "heavier-than-air" flight ma­
chines were delivered to the Army in 
August 1909. 

FIGURE 1: Early aviation use of an 
industrial-type helmet for impact 
protection. 

Based on records and preserved ex­
amples from early Army aviators, the 
first helmets were made of leather and 
fabric. Their purpose for the most part 
was for protection from the elements. 
However, some aviators wore indus­
trial-style, hard-shelled helmets, ob­
viously for impact protection (figure 
1) . Aviators, as well as other aviation 
personnel, recognized the need early 
for impact protection. An accident in­
vestigation of a 1913 crash that in­
volved two U.S. Army Signal Corps 
pilots revealed that one of the men 
escaped serious injury because of the 
presence of his helmet. He had re­
ceived multiple, high-energy blows to 

the head (U. S. Army Board for A via­
tion Accident Research, 1962). 

Early versions of protective head­
gear for Army aviators are known; 
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FIGURE 2: The aircrewman's protective helmet (APH-5), circa 1959. 

e.g., the 14-A (circa 1918), and the 
M series (circa 1942). However, even 
as late as the 1950s, the Army did not 
have an aviator's helmet of its own. 
Moreover, many Army pilots wore 
helmets belonging to the other Ser­
vices; e.g., the U.S. Navy M-4 and 
the U.S. Air Force P-3. After the Air 
Force and Army Aviation were sepa­
rated in 1947, the first aviator's 
helmet officially adopted by the Army 
was the Navy aircrewman's protective 
helmet (APH-5). The APH-5 was 
issued in October 1959 (figure 2). 
A vailable in three sizes, the helmet 
was individually fitted by means of a 
set of six different replaceable sponge 
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rubber pads. The helmets had adjust­
able earcups and a single visor hous­
ing. The only modification required 
for Army use was replacement of the 
electronics jack-plug. The APH-5 
weighed between 3 and 4 pounds. 

In the mid to late 1960s, an Army­
developed helmet, the aircrewman's 
fragmentation helmet (AFH-l), saw 
brief use during the Vietnam conflict 
(figure 3). Several incidents were 
recorded in which AFH-ls helped 
save their wearers' lives; however, the 
pilot community rejected this helmet 
primarily for its excessive weight. The 
small size weighed slightly more than 
3 pounds; the extra-large size weighed 

FIGURE 3: The aircrewman's 
fragmentation helmet (AFH-1), circa 
1967. 

FIGURE 4: The sound protective 
helmet (SPH-4), circa 1970. 

more than 5 pounds. The latter literal­
ly was as large as a half-bushel basket. 
In 1970 the Army finally introduced 
the current Army Aviation helmet, the 
sound protective helmet (SPH-4), an 
improved version of the Navy SPH-3 
(figure 4). 

From 1861 to the 1970s, the role of 
the helmet in Army Aviation ex­
panded to include additional protec­
tion for hearing and service as a 
vehicle for communication accesso­
ries; e. g., microphone and earphones. 

Further expansion of the role of 
helmets in Army Aviation occurred in 
1971 when the Department of the 
Army adopted night vision devices for 

U.S. ARMY AVIATION DIGEST 



use. These devices, designed to en­
hance the aviator's capability to 
operate during periods of low illumi­
nation, were mounted on the helmet 
with straps. Since then, the Army's 
doctrine of being able to carry out 
missions in total darkness, and under 
all weather conditions, has resulted in 
the development of more advanced 
helmet-mounted display systems 
(HMDs). These systems are designed 
to present flight imagery and informa­
tion. A military need exists to provide 
the pilot with a tremendous array of 
flight data. The HMD provides a 
method of presenting crucial data 
without worsening the problems of an 
already crowded cockpit. The most 
prominent example of this effort is 
found in the Army's advanced attack 
helicopter, the AH-64 Apache, fielded 
in 1985. In this aircraft, a new helmet 
concept dramatically altered the role 
of the helmet. This new helmet system 
is known as the integrated helmet and 
display sighting system (IHADSS). 

Special helmet for a 
special aircraft 

The IHADSS was developed specif­
ically for the AH-64 attack helicopter. 
This system is designed around a hel­
met known as the integrated helmet 
unit (IHU) (figure 5). Along with 
various electronic boxes, the follow­
ing components are included: Clear 
and tinted visors; visor housing; 
monocular relay unit, known as the 
helmet display unit (HDU); miniature 
cathode-ray-tube (CRT); and commu­
nication and video cables. The HMD 
components of the IHADSS provide 
night vision information to the aviator 
for nap-of-the-earth pilotage, target 
acquisition, weapons aiming and day­
time symbology. 

I An electronic image of the external 
scene is formed by a thermal imaging 
sensor mounted on the nose of the air­
craft. In the basic operation of the 
IHADSS, this image is converted into 
a light image on the face of the CRT. 
The image is relayed optically through 
the HDU and reflected off of a beam­
splitter, also known as a combiner, 
into the pilot's eye. Through the 
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FIGURE 5: The integrated helmet unit of the integrated helmet and display 
sighting subsystem. 

HDU, the pilot receives his primary 
visual data to fly an aircraft. Infrared 
detectors mounted in the IHU allow 
the aircraft's imaging sensor to be 
slaved to the pilot's head movements. 
The HD U presents aircraft parameter 
symbology, along with sensor video, 
to the pilot. Target acquisition and 
weapons information also can be dis­
played. The display system is de­
signed so the image of the 30-degree 
vertical by 40-degree horizontal field­
of-view (FOV) of the sensor subtends 
a 30- by 40-degree field at the pilot's 
eye. This provides an imaging system 
of unity magnification. This FOV is 
controlled by the pilot's line-of-sight 

and has a field of regard of ± 90 
degrees in azimuth and + 40 to -70 
degrees in elevation. 

The IHU is custom fitted with pads 
to provide a stable platform for the 
HDU. The display has a 10-mm exit 
pupil to provide for some eye position 
tolerance. 

The IHADSS represents a tremen­
dous transition in helmet sophistica­
tion and it also plays a crucial role in 
linking the pilot and the aircraft. Avi­
ator performance and safety are high­
ly dependent on the transfer of the sen­
sor information to the eye through the 
HDU. With the advent of the IHADSS 
helmet, Army Aviation has moved 
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FIGURE 6: The components of the 1970's generation of the sound protective helmet (SPH-4). 

from an era of the "slap-on, cinch-up" 
helmet to an era where the helmet is 
a precision-tuned piece of equipment, 
requiring special considerations and 
care. The purpose of this helmet ex­
tends beyond that of protection. The 
purpose also includes providing a plat­
form for presentation of flight imagery 
and weapons delivery information. 

New and improved SPH-4 
The SPH-4 (figure 6) has served as 

the standard issue flight helmet in the 
Army for nearly 20 years. Numerous 
improvements have been made during 
this period. These include nonharden­
ing ear seals, polycarbonate visors, in­
creased crash protection and a strong­
er retention system. However, newer 
aircraft and different support equip­
ment requirements; e.g., oxygen mask 
and helmet-mounted sight; increased 
head supported weight resulting from 
the use of night vision goggles/aviator 
night vision imaging system; an im-
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proved chemical protective mask; 
better data from crash research and in­
vestigations and directed energy re­
quirements have forced the need for 
even more improvements. 

New technologies have provided the 
capability to produce a more comfor­
table, more stable helmet-a helmet 
with even better impact protection that 
can allow for dual visors to address 
directed energy threats and with a 
significant weight reduction. The in­
corporation of these technologies into 
an improved SPH-4 provides aircrew 
personnel with a helmet that meets the 
demands required in high-performance 
attack, scout, rescue and cargo heli­
copters. This improved version most 
likely will be ready for fielding in ear­
ly 1990. 

The improved SPH-4 uses a Kev­
lar™ shell for increased protection 
with a significant weight reduction. 
Helmet fit is improved by the use of 
a custom fit thermoplastic liner and an 
integrated retention system with nape-

strap and chinstrap, which allow ear­
cup height adjustment. A new light­
weight, crushable earcup provides 
increased side impact protection. A 
dual visor assembly provides ambi­
dextrous operation. The assembly can 
mount laser protective visors besides 
standard sunshade or clear visors. 

The improved SPH-4 has an exter­
nal shape identical to the presently 
fielded SPH-4, which allows for all 
current and planned add-on features. 
However, because of a significantly 
different internal structure, it provides 
increased impact protection and an ex­
panded sizing envelope with a de­
crease in weight. 

Future helmet designs 
The Army is pursuing two aviation 

helmet development programs: the 
aircrew integrated helmet system 
(AIHS) and the helmet integrated 
display sighting system (HIDSS). The 
helmet being developed under the 
AIHS program is known as head gear 
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unit-56/P (figure 7). The HIDSS pro­
gram supports the light helicopter ex­
perimental (L!IX) program, the Anny 
aircraft c; the future. 

Continuing advances in fire control, 
display, ano armament technologies, 
coupled with dynamic requirements 
for nuclear, biological, chemical 
(NBC) and directed energy threats, 
have resulted in a need for a large 
number of helmet configurations. The 
AIHS helmet program was developed 
to address the needs of the furore in­
tegrated battlefield, but without a pro­
liferation of helmets. This system will 
replace the current SPH-4 series avia­
tor's helmet; and it will be used in all 
Army rotary-wing aircraft except the 
AH-64. Projected fielding of the sys­
tem is scheduled for the mid-1990s. 

The primary functions of the AIHS 
will be to provide head, acoustic, eye 
and facial protection. Various system 
configurations will provide these and 
other specific capabilities by adopting 
a modular approach. These capabili­
ties include advanced fire control 
sighting systems, pilot night vision 
systems, NBC protection, directed­
energy protection and nuclear flash 
protection. The HMD to be used on 
the AIHS helmet will be an advanced 
version of the IHADSS HDU. 

The LHX program was initiated to 
replace the Army's current, but aging, 
helicopter fleet. While still in its ini­
tial phase, current plans call for a 
combination scout/attack aircraft. 
Preliminary efforts are underway to 
identify and investigate the advanced 
technology needed to accomplish the 
stated requirements for this future 
helicopter concept. This technology 
includes the development of an ad­
vanced design helmet-mounted sys­
tem, the HIDSS. 

Expanded requirements for the pro­
posed LHX helmet -mounted display 
include a larger field of view (FOV) 
(initially 2,400 square degrees, cur­
rently 1,8(0), binocular presentation, 
laser and flash-blindness protection. 
All of these requirements are to be ac­
complished within a 4-pound, head­
supported weight limit. 

JANUARY 1989 

FIGURE 7: The head gear unlt-56/P (HGU-56/P) with Cobra helmet sighting 
system and aviator night vision imaging system (ANVIS) mount. 

Two teams of contractors are tak­
ing part in parallel investigations of 
advanced HMD systems. The major 
goal for these investigations is the 
validation of the technologies needed 
to develop a wide FOV binocularl 
biocular integrated helmet system that 

will meet strict protection require­
ments and be within the established 
weight constraint. At least a decade 
away from fielding, this helmet will 
most likely represent another tremen­
dous advance in integrated helmet 
systems. £ij)L:, 
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C AN NEW THINGS come in old packages? The 
Sound Protective Helmet Number 4, or SPH-4, replaced 
the Aircrew Protective Helmet Number 5, or APH-5, in 
1969. It has undergone several changes since then. The 
two most significant changes were the increase in 
thickness of the foam impact liner from three-eighth inch 
to one-half inch, and a change from the single snap 
chinstrap to a double snap on both sides. These changes 
later evolved to a new retention system with a double snap 
on one side and a screw swivel on the other. 

The U. S. Army Aeromedical Research Laboratory 
(USAARL) collects data from Army helicopter accidents 
through the Aviation Life Support Equipment Retrieval 
Program (ALSERP). Since 1972, the analysis of the data 
collected through the ALSERP has shown that these 
changes have improved the protection provided by the 
SPH-4 in rotary-wing crashes and have saved many lives. 
In addition, research by USAARL's Acoustics Branch has 
demonstrated that the SPH -4 continues to provide the best 
aircrew hearing protection in rotary-wing aircraft in the 
world. 

However, many things about 
Army Aviation have 
changed since 
1969. 

Major John V. Barson, D.O., M.P.H. 
Chief, Life Support Equipment/Crew 
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Missions have increased in length; headborne weight has 
increased because of the use of night vision goggles 
(NVG); the laser threat has surfaced; and our aircraft are 
flying, and unfortunately, crashing at higher speeds. 

Several groups within the Army are addressing these 
concerns. They are the U.S. Army Aviation Center's 
Directorate of Combat Developments; the U.S. Army 
Aviation Systems Command; the U.S. Army Natick Re­
search, Development and Engineering Center; the U.S. 
Army Safety Center; and USAARL. The coordinated ef­
fort of these organizations has resulted in a flier's helmet 
that will meet the needs and concerns of Army Aviation 
into the next century. This helmet is being developed with 
Gentex Corporation under a program called the Advanced 
Integrated Helmet System with a designator as Head Gear 
Unit Number 56, or HGU-56. However, the HGU-56 will 
not be ready for several years. Moreover, our flight per­
sonnel deserve something better now than the standard 
SPH-4. 

Industry has provided that helmet in the form of the 
improved SPH-4. Research and testing by the Gentex Cor­
poration, USAARL and the Natick Research, Develop­
ment and Engineering Center have resulted in the ac­
ceptance of the Gentex commercially designated SPH-5. 
The U.S. Army designated this basic helmet as the im­
proved SPH-4 (see figure). While the improved SPH-4 
may resemble the standard SPH-4, about the only thing 
the two helmets have in common is the communications 
system. 

The first new item on the improved SPH -4 is the Gentex 
Thermoplastic Liner (TPL™) introduced in the Septem­
ber 1988 Aviation Digest. The TPL™ consists of a five­
eighth inch thick foam liner and a cloth-covered ther­
moplastic material that allows formfitting to the wearer's 
head, if required. The TPL™ improves crash protection 
by reducing the force to the head to 200 times gravity (G) 
from 300 Gs. At a 5-foot drop weight, this reduction in 
force can mean the difference between minor or no in­
juries, and severe injury or death, thereby making the 
TPL™ a significant feature of the improved SPH-4. The 
TPL™ also provides for better weight distribution on 
the head, which reduces or eliminates many hotspot prob­
lems. The increased contact surface area improves helmet 
stability, which potentially can enhance the performance 
of an aircrewmember using NVG or other sighting or vi­
sion systems. The TPL™ also has been shown to be 
compatible with the M-43 and M-24 protective masks. 

Research performed by USAARL has demonstrated that 
the TPL™ will provide a good fit for a majority of 
Army flight personnel. For those who may need additional 
alterations, a new adjustable retention system that allows 
the raising or lowering of the earcups is standard in the 
improved SPH-4. 

The threat of lasers on the battlefield and during train­
ing exercises has caused the Army to investigate several 
protective strategies. One of these strategies is the laser 
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protective visor. Current technology in laser protective 
visors allows only a limited number of laser protective 
frequencies to be incorporated into a visor without mak­
ing it too dark to see through. To use the laser protective 
visors effectively, a dual visor mounting system is re­
quired. The improved SPH-4 has such a system, which 
is a defmite improvement over the current Air Force and 
Navy dual visor systems. This new system is lighter and 
has a lower profile than the other dual visor systems. In 
addition, it can be retrofitted to existing SPH-4 helmets, 
using the same single visor assembly mounting holes. The 
dual visor system will allow the necessary combination 
of clear, neutral density, and laser visors to be worn 
depending on the threat scenario. A bonus of this system 
is the visor cover has been molded to include a mounting 
point for the aviator night vision imaging system 
(ANVIS)-6 system, thereby eliminating the need for a 
separate ANVIS-6 visor cover. 

An ongoing complaint from the field regarding the 
SPH-4 has been its weight, especially when wearing NVG 
and counterweights. To remedy this problem, the im­
proved SPH-4's shell is made of Kevlar™ instead of 
fiberglass. While Kevlar™ and fiberglass weigh about 
the same, Kevlar™ is stronger, allowing the shell to be 
made thinner and lighter. The improved SPH -4 weighs 
2.8 pounds (lb) versus 3.5 lb for the standard SPH-4. A 
20-percent weight reduction has been achieved, even with 
the addition of a dual visor system. 

The final improvement is a result of data collected by 
USAARL's ALSERP. The data indicate that a significant 
number of head injuries and skull fractures were due to 
impacts to the side of the helmet. To address this prob­
lem, an energy-absorbing earcup has been developed to 
protect the side of the head. Currently, both aluminum 
and plastic energy-absorbing earcups are being considered 
for procurement. A decision on which will be selected 
is expected soon. 

All required testing has been completed and the neces­
sary reports written. The next step is a Type-Classification 
Review Board to be held the first week in December 1988. 
Its action officially will allow the improved SPH -4 to be 
the next helmet procured by the Army. It will appear in 
the field as the stocks of standard SPH-4s are used, pro­
bably as early as 1989. However, the good news is that, 
with the exception of the Kevlar™ shell, a retrofit for 
all the other improvements to the SPH-4 will be available 
soon to upgrade existing SPH -4s in the field. 

The improved SPH-4 is the result of the Army's hav­
ing taken a helmet of the 1960s, and with new and inno­
vative technologies, having brought it up-to-date and 
propelled into the next century. So, while we're waiting 
for the HGU-56, the improved SPH-4 will provide the 
best protection and performance available for Army 
aircrewmembers. 

So, yes, new things do come in old packages! The im-
proved SPH -4 is coming! • f 
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BELL HELICOPTER Textron 
(BHT) submitted a proposal (Fox, 
1988) to develop a new crash worthy 
seat for the OH-58 Kiowa helicopter 
to the U. S. Army Aeromedical Re­
search Laboratory (USAARL) Fort 
Rucker, AL. The proposal was sub­
mitted under the broad agency an­
nouncement program. A pressing 
need has existed for an improved seat 
to help prevent spinal column injuries 
in crashes (Shanahan and Mastroianni, 
1985). In view of this need, USAARL 
responded favorably to t~e BHT pro­
posal to develop and test a crash­
worthy seat for the OH-58 helicopter. 
The Federal A viation Administra­
tion's Civil Aeromedical Institute 
(CAMI) conducted a simulated crash 
test of the seat at its impact sled 
facilities at Oklahoma City, OK. 
Materials and methods 

The CAMI impact sled and track 
are shown in figure 1. The sled, 
mounted on rollers, is accelerated 
along the track by a cable attached to 
an elevated mass. Sled contact with 
one-fourth inch diameter steel wires, 
which are pulled around rollers an­
chored in the floor provides the de­
celerative crash. The total number of 
wires and their placement along the 
track varies the decelerative pulse 
shape. The system is versatile and 
provides repeatable pulses. 

The helicopter nose section used in 
these tests was excised from an 
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FIGURE 1: OH-58 test fuselage (above) installed on acceleration track for vertical 

impact. OH-58 test fuselage (below) installed on track for impact at 34 degrees 

from vertical. 
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FIGURE 2: Profile of seat assembly, right seat shown. 

OH-58A fuselage supplied by the U.S. 
Army Aviation Systems Command. 
This aircraft was damaged in an acci­
dent; however, the cockpit floor, roof 
and bulkhead (seat back support) were 
intact. Before being placed on the im­
pact sled, the fuselage was cut through 
the forward edge of the troop entry 
door and the landing gear was re­
moved. The fuselage was bolted to the 
parallel "T" beams. 

The right, pilot's, seat is shown in 
figure 2, but the left, copilot's, seat 
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is identical as far as basic functions. 
The major difference is the shorter 
fore-aft length of the copil ot' s seat pan 
required to clear the collective control 
tube during the downward movement 
(stroking) of the pan. 

Note in figure 2 that the seat pan is 
fixed at the forward-edge , hinge point. 
The seat pivots about this hinge under 
the resistance of the wire-around­
roller, load-limiting device until con­
tact occurs with the collective control 
yoke. The seat pan is shown in phan-

tom lines in the deflected position. 
Note that a polycarbonate sheet con­
nects the seat back to the seat pan to 
prevent the buttocks from contacting 
the bulkhead structure. The lap belt is 
split into a yoke at either side of the 
hip. The yoke attaches at the seat pan 
and the rear bulkhead. 

The seat was tested under three dif­
ferent decelerati ve "crash" pulses as 
shown in figure 3. Test variables in­
cluded velocity, fuselage orientation 
and peak gravity (G) deceleration. 
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Fuselage Peak Measured 
Sled attitude gravity (G) lumbar 

Test velocity orientation applied spine axial 
Number ft/sec (degrees) pulse (G) load (pound) Results 

Test Ia 26.5 90 -29 1,400 "Dummy pilot" 
Pure loads and 
vertical decelerations 
ref CAMI were likely 
#88057 to be 

noninjurious. 

Test Ib 29.6 90 -30 2,000 "Dummy pilot" 
Pure lumbar spine 
vertical axial load 
ref CAMI likely to be 
#88058 injurious. 

Test IIa 32.2 56 -34 1,300 "Dummy pilot" 
Combined loads and 
vertical decelerations 
and were likely 
horizontal to be 
ref CAMI noninjurtous. 
#88059 

FIGURE 3: Sled impact test conditions OH-58 crashworthy pilot's seat. 

Hybrid III dummies (50th and 95th 
percentile) were used in each test. The 
50th percentile dummy was placed in 
the right (pilot's) seat, while the 95th 
percentile dummy occupied the left 
seat. Accelerometers, instruments that 
detect and measure acceleration, were 
mounted within the heads, chests and 
pel vises of the dummies. 
Results 

The results are summarized in fig­
ure 3. This figure shows the velocity 
and the peak G value sustained by the 
fuselage floor in the crash test. (Note: 

20 

The CAMI sled applied a horizontal 
deceleration parallel to the sled sur­
face (see figure 1); however, the fuse­
lage was pitched at 90 degrees for tests 
la and lb, and downward and partially 
forward in test IIa). 

Both the left and right crashworthy 
seats stroked as expected in all three 
tests. In test la, the right seat of the 
50th percentile pilot caused the seat to 
stroke 4.8 inches at the hip joint, while 
the left seat of the 95th percentile pilot 
stroked 5.6 inches at the hip joint. The 
5.6-inch stroke was enough to cause 

the left seat pan to contact the collec­
tive controls under the seats, bottom 
and increase the load on the left pilot. 
In test lb, both seats bottomed against 
the collective controls and caused the 
dummy pilot to receive higher loads 
because of the bending of the control 
yoke. The dummy pilot's seat pan also 
bottomed into the control yoke in test 
IIa; probably the heavier (228-pound 

. (lb)) copilot dummy deformed the 
common control yoke downward 
early enough to prevent excessive 
force transmission to the dummy pilot. 
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Thus, the dummy pilot received a 
smooth ride at the expense of the 
copilot; i.e., the 1,300-lb load was 
non injurious . 

Lumbar spinal column loads were 
measured only in the right seat dum­
my. Figures 4 and 5 show an exam­
ple of this measured force as related 
to the fuselage (sled) deceleration. 
(Note: The lumbar spinal load in­
creases rapidly to 1,100 lb and dips 
to 900 lb before again increasing to 
1,400 lb maximum.) This oscillatory 
action is typical of an elastic system 
(dummy and cushion) as the dummy's 
spine is loaded by the seat's wire­
over-roller , shock-absorption devices 
(see figure 2). In other words, BHT 
designed the wire-over-roller devices 
to stroke at a constant load of 1,160 
lb. This constant load at the rear seat 
bottom (figure 2) prevented the lum­
bar spinal load from exceeding 5,000 
lb as would be the case without the 
shock absorption device. (Note: The 
applied pulse duration was approx­
imately 0.05 seconds (sec), and the 
lumbar load duration was 0.075 sec; 
the longer duration pulse applied to 
the spine indicates the energy-absorp­
tion provided by the wire-over-roller 
devices.) 

As shown in figure 3, the seat is 
capable of a noninjurious loading for 
test Ia at 26.5 feet per second (ft/sec) 
but the higher sink speed of test Ib 
caused injurious loading. Even though 
the right seat spinal lumbar load is 
noninjurious in test IIa, the test is not 
considered noninjurious because a 
smaller copilot dummy undoubtedly 
would have caused an injurious load 
on the pilot's seat. Thus, the new 
crash worthy seat has demonstrated the 
ability to sustain a free-fall drop of 11 
ft (height =v2/32.2(2». On the other 
hand, the existing seat causes injury at 
free-fall drops greater than 2.5 ft. This 
test demonstrated a four-fold improve­
ment in sink speed energy. 

Unfortunately, installation of these 
prototype seats adds about 43 lb for 
the pilot and copilot positions. How­
ever, a production kit could be in­
stalled for a weight penalty of 20 lb 
(total 10 lb per seat). The new crash-

JANUARY 1989 

8. 

0 
s= o. r--

0 
• .-4 
~ as -8. 
~ 
Q) -Q) 
0 -16. Q) 

Q 
"tj 
~-24. 
00 

-32. 
o 

\ 
\ , 

\ 
V 

.05 

f\/ '" V """'---
CAM sled test 

A ~8057 

.10 .15 .20 

Time - Seconds 

FIGURE 4: Test la, applied ve~ical deceleration pulse to cockpit floor. 

1600. 
.c -I 1200. - "tj 

~ ~ • .-4 

~ 
0 

....::I 800. 
~ Q) 

~ > .c • .-4 
co 400. e co 

:;j Q) 
~ 

....::I ~ e o. 
0 
{) 

-400. 
0 .05 .10 .15 .2.0 

Time - Seconds 

FIGURE 5: Test la, measured lumbar spine load in "dummy" pilot. 

worthy seats have been installed in 
USAARL's OH-58 helicopter for 
flight evaluation by the U. S. Army 
A viation Development Test Activity 
at Fort Rucker, AL. 
Conclusions 

The technical feasibility of an 
energy-absorbing, crashworthy seat 
has been demonstrated. 

The seat prevents injury caused by 
excessive vertical forces up to 26.5 
ft/sec. This level of crash energy is 
about four times that of the existing 
seat installation. ~ 

NOTES 

Fox, Roy. 1988. 08-58 Energy­
Anenuating Crew Seat Feasibility 
Study. Bell Helicopter Textron 
Corp., Fort Worth, TX: BHT 
Report 699-099-286. 

Shanahan, Dennis, and Mastroian­
ni, George. 1985. Spinal Injury in 
a U. S. Army Light Observation 
Helicopter (reprint). Fort Rucker, 
AL: USAARL Report 85-12. 
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ATe Focus 
us. Army Air Traffic Control Activity 

Flight Inspection of Army 
Navigational Aids 

Captain David A. Anderson 
Aerospace Systems Inspection Team Chief 

U.S. Army Air Traffic Control Activity 

Fort Rucker, AL 

HAVE YOU EVER seen a red and white Army C-12 
Huron or U-21 Ute fixed-wing aircraft making a low ap­
proach over an Army airfield or with the call sign' 'flight 
check"? If so, you have seen the Fort Rucker, AL, Sys-

Airborne flight inspection equipment panel. 
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terns Evaluation Division, United States Army Air Traf­
fic Control Activity, at work. The terms flight check and 
flight inspection refer to the in-flight evaluation of a navi­
gational aid (NAVAID) to determine whether it meets 
established tolerances. 

The Army flight inspection mission is comprised of 
three major functional areas. 

• First, and of highest priority, is the restoration of 
failed N A V AIDs to operational service. 

• Second is a quality assurance function performed 
worldwide in conjunction with the Directorate of Evalua­
tion and Standardization and major Army command Avi­
ation Resource Management Survey teams. 

• The final, a major responsibility, is the flight inspec­
tion support of field exercises and deployments involv­
ing the establishment of tactical instrument approach 
capabilities. 

The Systems Evaluation Division accomplishes their 
vital Army mission by using highly modified, fixed-wing 
aircraft with special electronic packages. The Federal 
A viation Administration (FAA) is responsible for the 
maintenance and calibration of this equipment. The flight 
inspection aircraft is equipped as a flying laboratory with 
modern receivers and recording equipment that are cali­
brated beyond the standards used to calibrate receivers 
of aircraft that navigate from one point to another. These 
instruments are the foundation on which meaningful 
measurements are obtained; therefore, particular atten­
tion is given to their accuracy and periodic calibration. 
Of course, we all know that equipment alone does not ac­
complish the mission. 

The Army flight inspection crew consists of pilots and 
technicians who are responsible for conducting the flight 
inspection in accordance with the procedures set forth in 
Technical Manual 95-225, "United States Standard Flight 
Inspection Manual." The flight inspection technician 
operates the complex electronic console in the aircraft and 
the ground equipment used to evaluate these navigational 
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JC-12D flight inspection aircraft. 

signals. The flight inspection pilot determines status of 
the facility as to its safety and usability based on techni­
cal data collected. The FAA Academy , Oklahoma City, 
OK, trains and certifies flight crews. This training centers 
around the operating characteristics of the various 
NA V AIDs and their limitations; the operation of the air­
borne systems aboard the aircraft; the interpretation of 
the various data derived from the inspection; and the 
techniques of reporting what is found. The flight inspec­
tion crewmembers must be experts in their individual 
fields; have sound knowledge and experience in flight in­
spection techniques and requirements; have a background 
in communications, electronics, navigation, air traffic con­
trol and aircraft operations; and be capable of working 
as a team. 

The term "flight check" is used as a call sign to alert 
pilots and air traffic controllers that a flight inspection 
aircraft is engaged in certification and inspection of 
NAVAIDs and procedures . Flight check aircraft fly pre­
planned orbits , distance measuring equipment arcs and 
tracks. Low approaches along the full length of the run­
way to verify NAVAID performance are included. When 
used, the term ' 'flight check recorded run" indicates that 

the flight inspection aircraft is recording and analyzing 
signal strength. Accuracy during these runs requires that 
no aircraft come between the flight check aircraft and the 
NAV AID emanating the signal being evaluated. Air traffic 
controllers will normally provide special handling for 
flight inspection aircraft. Pilot patience and cooperation 
in allowing uninterrupted recordings can greatly expedite 
flight inspection and minimize costly repetitive runs. 

The Systems Evaluation Division provides support for 
99 NAVAIDs and 84 facilities in the continental United 
States, including Central America and Alaska. There are 
35 fixed-base NA V AIDs and 50 facilities outside conti­
nental United States (OCONUS) that the U.S. Army is 
incapable of flight inspecting because of the range limita­
tions on the current flight inspection aircraft. These 
OCONUS NAVAIDs are supported by the FAA flight 
inspection field offices located in Germany and Japan. 

In conclusion, the Systems Evaluation Division is per­
forming an essential mission for the U.S. Army, joint ser­
vices and the FAA. The goal of this division is to ensure 
standardization throughout the Army air traffic control 
community to enhance overall aviation safety by providing 
safe,_ accurate and usable NAVAIDs. ' 

Readers are encouraged to address matters concerning air traffic control to: 

Commander, USAA VNC, A TTN: A TZQ-A TC-MO, Fort Rucker, AL 36362-5265. 
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United States Army Aeromed 

Fort Rucker, Alabam 

Director, Programs & Plans 
Dr. K. Ki mba" Ph. Ext. 6861 
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Comman 
COL D. Karney F 

Deputy CommandE 
t------4 COL J. LaMothe 
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Sensory Research Div 
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Dr R. Wiley Ph. Ext. 6810 

Acoustical Sciences Br 

Dr J. Patterson Ph. Ext. 6821 
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Dr T. Harding Ph. Ext. 6819 
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LTC G. Krueger Ph. Ext. 6862 

Crew Stress & Workload Br 

Dr J. Caldwell Ph. Ext. 6858 

Crew Life Support Br 

Dr F. Knox Ph. Ext. 6859 

Biodynamics Re: 

MAJ D. Gower Ph 
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VIEWS FROM READERS 

Editor: 
The cycles of life are all about us 

and seem natural, but at the same time 
uncontrollable. They wax and wane, 
these cxcles of war and peace, sun­
spots, stock markets, civilizations and 
even the federal budget. Some of these 
cycles are intertwined like the giant 
cogs of Big Ben so that when one cy­
cle turns the others are sure to follow 
the same trend. Now the declining 
budget cycle has brought the cycle of 
flight training for flight surgeons back 
toward the less enlightened days of 
World War II when flight surgeons 
were discouraged from flying, asked 
to stay on the flightline waiting for the 
"boys to come home." The prioritiz­
ing of a narrowing budget has can­
celled flight training in the basic Anny 
flight surgeon training. course. This 
fact is now well known among Army 
flight surgeons, but perhaps, less well 
known among aviators Armywide. 

The cycle of flight training for flight 
surgeons began around World War I 
when the U. S. Army invented the 
flight surgeon. The aviation line soon 
recognized the need for flight sur­
geons to have piloting skills. By the 
1920s, u.S. Army and U.S. Navy 
flight surgeons were attending flight 
school regularly alongside pilots they 
would be caring for. 

By the 1930s, this concept was well 
developed in the German Luftwaffe 
when the unit flight surgeon was 
usually one of the senior instructor 
pilots, and after sick call, was charged 
with giving checkrides to all of the 
younger pilots joining the unit and 
testing new aviation life support 
equipment. In World War IT, the avia­
tion line suddenly decided that it was 

26 

too risky to allow physicians to con­
trol aircraft. There are many accounts, 
even in the safety of stateside flight­
lines, of flight surgeons being discour­
aged from flying at all. 

By 1945, a proposed change to the 
regulations stated the reasons for put­
ting flight surgeons back at the con­
trols. The waning cycle hit bottom as 
the aviation line realized they had 
trained a generation of "book-read" 
flight surgeons. Through the 1950s 
and 1960s, flightline surgeons re-' 
turned to the cockpit, but often their 
time was called "boot-leg time"; that 
is, illegal control of the aircraft. The 
U.S. Navy added 5 weeks of fixed­
wing, and later rotary-wing, flight 
training to the basic flight surgeon 
course. Pilot-physician assignments 
appeared in the U. S. Navy and Air 
Force. By the 1970s, physicians were 
authorized, by regulation, in the U.S. 
Army to control single-pilot aircraft 
with an instructor pilot at their side, 
ending the need for boot-leg time. In 
the early 1980s, the U.S. Army intro­
duced flight training to their basic 
flight surgeon course with 15 hours of 
training in the TH-55 Osage helicop­
ter. The cycle had now waxed to its 
peak. 

Some may think that this call for 
flight surgeons to learn piloting skills 
is one-sided, generated by the flight 
surgeons themselves, frustrated that 
their eyes were too far gone from 
heavy reading to ever attend formal 
flight school. However, in early 1986, 
long before I ever suspected that flight 
training would be removed from the 
flight surgeon course, I had conducted 
a survey about pilots' attitudes to­
ward flight surgeons and medical 

care. The survey sampled 95 percent 
of the pilots assigned to one U. S. 
Army active duty, one U.S. Army 
Reserve and one National Guard avia­
tion battalion, all from three different 
states. One question simply stated, 
, 'Do you feel that flight surgeons 
should be trained in flying all of your 
unit's aircraft in a variety of mission 
environments and profiles?' , Over 
250 pilots-75 percent of the active 
duty pilots, 98 percent of the Reserve 
pilots and 90 percent of the National 
Guard pilots-responded, "Yes." 

Telling physicians how to ride a bi­
cycle and explaining the safety and 
emergency procedures for riding a bi­
cycle are not the same as letting those 
same physicians ride, and control, a 
bicycle in all environmental conditions 
and mission profiles. How valuable 
would those "book-read" cyclers be 
on a bicycle accident investigation 
team? How can those physicians inti­
mately understand the medical pro­
blems of bicycling unless they have 
experienced some of these medical 
problems themselves, first-hand? 
Would not these physicians be more 
effective and enthusiastic advocates of 
bicycling safety and cycler health 
maintenance if they took part in the 
cycling themselves, rather than being 
a book-read bystander? 

In the aviation safety business, we 
seem doomed to reinvent the wheel­
that cycle of whether flight surgeons 
are given flight training or not, while 
waiting for the "aviation line" to cy­
cle their budget priorities in favor of 
training flight surgeons in the basics 
of flying, at the stick, and not from 
a book. Most agree that his training 
is valuable and profitable, especially 
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as our inventory of familiar aircraft 
ages and is replaced by new aircraft 
with new aeromedical problems. 

It is too late to change the tide of 
budget priorities that have led to the 
cancellation of flight training for flight 
surgeons in their basic course. In fact , 
it is likely that budget constraints will 
continue to increase. But I feel now , 
more than ever , that aviation unit 
commanders and standardization in­
structor pilots need to ensure that their 
flight surgeons are given stru9tured, 
goal-oriented, instructional time in the 
aviation environment at the controls . 

MAl Kevin T. Mason, M.D., M.P.H. 
Director, U. S. Army Aeromedical 

Activity 
U. S. Army Aeromedical Center 
Fort Rucker , AL 

Editor: 
The following letter is in response 

to MAJ Kevin T. Mason's letter. 
Tough decisions have recently 

been made concerning the type and 
amount of flight training performed 
at Fort Rucker. Budgetary restraints 
and cutbacks, which have become 
commonplace throughout the 
Army, prompted these decisions. 
Many reductions have been made in 
programs which, at one time, were 
thought irreducible. In the face of 
adversity, however, innovation has 
prevailed. As a result, training pro­
grams have been withdrawn from 
the "we've always done it this way" 
syndrome and have evolved into 

better and more productive courses. 
The flight surgeon course is one of 
these. 

In the past, we gave the flight sur­
geon student 15 hours of primary 
instruction in the TH-55 Osage, an 
aircraft never again to be flown by 
a flight surgeon or an aviator. We 
taught the flight surgeon to solo at 
a stagefield, a task that quickly 
becomes rudimentary as he moved 
through much more complex and 
demanding skills. The purpose of 
this training was to expose the flight 
surgeon to the stresses and experi­
ences an aviator encounters. The 
training did little more than give the 
flight surgeon first-hand experience 
in what a beginning flight student 
experienced before solo. It gave the 
flight surgeon little exposure to the 
stresses a pilot encounters in his 
career. 

The new training program for 
flight surgeons that was implement­
ed recently includes flight exposure 
backseat training in all phases of 
training from primary through in­
struments and tactics, and night vi­
sion goggles and emergency proce­
dures. Included also is training 
behind-the-controls in the Army's 
most sophisticated simulators, the 
UH-60 Black Hawk, AH-l Cobra, 
CH-47D Chinook and, when avail­
able, the AH-64 Apache combat 
mission simulator. Orientations and 
briefings on all of the Army's air­
craft as well as air traffic control ac­
tivities also are integrated into the 

flight surgeon's training. 
The new course exposes the flight 

surgeon to the aircraft and the tasks 
an aviator actually deals with when 
he reaches his unit. The flight sur­
geon experiences the complexities of 
modern aircraft and relates these to 
the differences among autorota­
tions, nap-of-the-earth flight and 
diving fire-these experiences he 
was never exposed to in the past. 
The fact that this training was ac­
complished by using existing 
resources and manpower, even in 
light of benefits, was quickly 
overshadowed. 

This course was developed and 
implemented practically overnight. 
It does require improvements. 
Course objectives, tasks, conditions 
and standards are being updated at 
this time. Ideas for exportable train­
ing packages to enhance the flight 
surgeon'straining,tailoringittothe 
unit's actual mission, also are being 
explored. 

There is little doubt that the flight 
surgeon now gains more knowledge 
of Army Aviation and its associated 
stresses, through this course, than 
he did before. We cannot always 
train the way we would like to train. 
In this case, changes in the train­
ing-for whatever reason-have re­
sulted in a better course. 

COL James B. Sauer 
Director of Plans, Training, 

Mobilization and Security 
Fort Rucker, AL 

Readers can obtain copies of material printed in any issue by writing to: 

Editor, U.S. Army Aviation Digest, P.O. Box 699, Ft. Rucker, AL 36362-5042. 

u.s. Army Class A Aviation Flight Mishaps 

Army Total Cost 
Number Flying Hours Rate Fatalities (in millions) 

FY88 (through 30 November) 4 310,280 1.29 0 $ 6.9 

FY89 (through 30 November) 8 275,049 2.91 3 $17.9 
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AVIATION MEDICINE REPORT 
Office of the Aviation Medicine Consultant 

Tinnitus (ti-ni'tus) 
Captain Bryant H. Aldstadt 
Captain Aldstadt was assigned to the 

13th Aviation Regiment, 1 st Aviation Brigade 

(Air Assault), U.S. Army Aviation Center, 

Fort Rucker, AL, when he wrote this article. 

An awareness and understanding of tinnitus can be 

very important to those who are associated with avia­

tion. Probably its primary significance serves as a warn­

ing. It also may serve as a reminder that a person was 

exposed to loud sound ~ithout proper ear protection. In­

dividuals experiencing tinnitus may have hearing loss 

of which they are unaware. Tinnitus, if constant, can 

interfere with speech intelligibility over electronic com­

munication devices used in aviation. These devices are 

not known for their fuJelity. Even slight hearing loss 

associated with tinnitus can cause problems with hear­

ing radio transmissions. If you should experience tin­

nitus and find it annoying or interfering with the work 

environment, see your flight surgeon for referral to an 

audiologist for a thorough hearing evaluation. 

NOISE-INDUCED hearing loss is one of the 
major health hazards in the United States Army and 
especially in Army Aviation. Prolonged and repeated 
exposure to intense noise produces a distinctive pat­
tern of hearing loss not unlike that associated with 
aging. The loss is typically greatest at the highest 
frequencies and less at the lower frequencies. This 
pattern is very common and is frequently accom­
panied by tinnitus. More than 36 million American 
adults have tinnitus, more than 7 million of them in 
its severe or extreme form. In this article we take a 
closer look at this often misunderstood phenomenon. 

Tinnitus, from the Latin verb tinnire (meaning "to 
ring"), is the most common complaint associated 
with noise-induced hearing loss. In fact, many peo­
ple complain of tinnitus without having even noticed 
that they are suffering from a hearing loss. Tinnitus 
may take the form of ringing, hissing, roaring, buzz­
ing or throbbing sounds. Hippocrates mentioned tin­
nitus as early as 400 BC. Beethoven described his 
problem as a "roaring deafness." Tinnitus was sup­
posedly the cause of Van Gogh's madness and the 
reason he cut off his ear. 
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Tinnitus may be in one ear, the same sound in both 
ears or different sounds in each ear. The sound may 
occur at different locations inside the head or may 
even seem as though it is outside the head. Tinnitus 
may become worse or better at different times of the 
day. It may change in intensity; it may change peri­
odically in pitch or it may even come and go at ran­
dom. In some people tinnitus is worse when they are 
tense and nervous; in others it is worse when they 
are relaxed. In about half of the severe cases, the 
patient complains of not being able to get to sleep 
because of the tinnitus; the other half of the patients 
say that sleep is the only relief that they have from 
their tinnitus. 

Many drugs will produce tinnitus as an undesirable 
side-effect or aggravate the tinnitus that is already 
present. The following are some common tinnitus­
producing substances: 

• Alcohol aggravates tinnitus, especially the next 
day after excessjve use. Some individuals say alcohol 
helps them tolerate the tinnitus, and it probably does 
temporarily if sufficient quantities are ingested. 

• Aspirin is the most common problem drug for 
inducing tinnitus. People taking large doses for 
rheumatoid arthritis are particularly susceptible to 
tinnitus. 

• Caffeine used in excess or any caffeine-contain­
ing compound, such as coffee, tea, cocoa, cola soft 
drinks or bitter chocolate may induce tinnitus. 

• Nicotine aggravates tinnitus in some individuals. 
• Salt used in excess may bring on tinnitus due 

to hypertension. 
• Some birth control pills, tranquilizers and anti­

biotics also can produce tinnitus. 

Remember that tinnitus is a symptom of something 
and needs proper medical evaluation to diagnose and 
interpret the cause. For individuals exposed to high 
noise levels, it most probably is a symptom of noise­
induced hearing loss. However , tinnitus may be a 
warning of serious ear disease or an acoustic tumor. 
An examination by a physician and an audiologist 
is well advised, especially if vertigo and pronounced 
hearing loss in one ear accompany the tinnitus. 

What 'can be done about tinnitus? In most cases 
it will not become worse if you observe certain 
precautions. First and foremost, do not expose your 
ears to loud sounds without wearing protection. Carry 
hearing protection with you and use it. Use common 
sense: limit your exposure to noise in home and 
leisure activities. A cumulative effect occurs with 
noise-induced hearing loss and tinnitus so every bit 
of prevention helps. In addition, do not take aspirin 
unless medically prescribed or supervised, and 
refrain from using nicotine, caffeine and excessive 
amounts of alcohol. Many individuals who experi­
ence tinnitus find that wearing a hearing aid relieves 
the symptoms. The hearing aid masks the tinnitus 
by amplifying the environmental sounds in the pitch 
region of the tinnitus. If you have a hearing loss that 
could be helped by a hearing aid , this help is an added 
benefit. 

Noise-induced hearing loss with accompanying tin­
nitus is a widespread problem in the Army Aviation 
community. No medical cure exists for this problem. 
It can only be managed and hopefully controlled. 
Contact your flight surgeon or audiologist if you have 
any questions or desire more information about this 

annoying phenomenon. ~" 

The Aviation Medicine Report is a monthly report from the Aviation Medicine Consultant of TSG. Please forward subject matter of current 

aeromedical importance for editorial consideration to U.S. Army Aeromedical Center, ATTN: HSXY-AOJ, Ft. Rucker, AL 36362-5333. 
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ALL HELICOPTERS in the Army's inventory pro­
duce noise levels in excess of established guidelines for 
safe limits. Noise is produced by complex machinery to 
include rotor blades, engines, transmissions, moving parts 
and airflow over the helicopter as it moves through the 
air. Much time and effort, and many funds, have been 
expended to control and reduce noise to levels that are safe 
for the aviator. Aircraft are equipped with soundproof­
ing blankets and sound barriers. Other techniques also are 
used to control noise. However, most of these efforts have 
not made the helicopter safe for the aviator's hearing. The 
tradeoff of weight required for operations versus weight 
necessary for noise control are considerations that impact 
the process of making the helicopter quieter. 

The aviator ,must wear devices that provide a barrier 
between his ears and the noise in the cockpit. In the past, 
helmets provided most of the sound attenuation for the 
aviator. In those instances in which more sound attenuation 
is needed or desired, earplugs are used with the helmet. 
For the aviation noise environment, these measures have 
proven adequate for hearing protection. Recently, an ap­
proach to reduce noise at the ear was implemented. 

Active noise reduction (ANR) is a technique that mea­
sures the noise in the earcup enclosure, processes the noise 
signal and produces a signal that is out of phase. Then 
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Ben T. Mozo 
Supervisory Research Physicist 

Sensory Research Division 

U.S. Army Aeromedical Research Laboratory 

Fort Rucker, AL 

the signal noise is reintroduced into the earcup through 
the earphone element as a pressure signal that cancels the 
noise originally measured. This feedback loop process 
continuously occurs, resulting in reduced noise in the ear­
cup. While the theory is not new, recent advances in 
miniaturization of electronic components, and increased 
noise levels produced by weapon systems, have created 
the proper atmosphere for ANR development. The U.S. 
Air Force has developed items under contract that cur­
rently are being evaluated in aviation environments. These 
items are not yet suitable for fielding; however, they pro­
vide enough information to prove the feasibility of ANR 
for use in helicopters. 

The physical relationship between the microphone and 
the earphone element dictates the upper frequency limit 
at which the device is no longer effective. This limit is 
the point at which the device no longer can produce a 
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signal that is out of phase with the noise in the earcup. 
The upper limit of operation for devices that the U. S. 
Army Aeromedical Research Laboratory (USAARL) has 
evaluated is about 1,000 hertz (Hz). Resulting noise at­
tenuation spectrums for the ANR effect show high levels 
of attenuation at about 80 Hz and reduce to no attenua­
tion around 1,000 Hz. The passive attenuation of the ear­
cup for frequencies above 500 Hz provides the protection 
in that region of the spectrum. The figure at right shows 
the results of attenuation measurements on a prototype 
helmet measured with and without the ANR enabled. 

Helicopter noise levels generally are highest at about 
30 Hz and decrease as frequency increases. The rate of 
decrease largely depends on noise control and the con­
figuration of the helicopter. Generally, the frequencies 
that are most hazardous to hearing for the helicopter pilot 
are 100 to 300 Hz. This noise hazard results from the com­
bination of the hearing damage risk curve (function of fre­
quency), helicopter noise spectrum and sound attenuation. 
Fortunately for us, it is this region of the spectrum in 
which ANR performs best. 

Noise in the cockpit is a combination of sounds pro­
duced by various components of the helicopter. The rotor 
blades (blade passing frequency) produce low frequen­
cies. Transmissions produce most of the noise in the mid­
frequencies (500 to 2,000 Hz). The low frequencies 
sometimes mask the noise produced by the transmission; 
however, the ANR will effectively remove the low fre­
quencies from the earcup, allowing the transmission noise 
to come in loud and clear. While the change in noise spec­
trum to which the aviator listens may be disconcerting 
at first, he should be able to easily "retrain" to the new 
sounds. 

The ANR should significantly improve speech intelli­
gibility by reducing the masking effects of the low­
frequency noise on received speech. Improvement of in­
telligibility will increase the aviator's performance. 
Reduction of the weight of the total helmet system sup­
ported by the head is important. Most of the innovations 
dealing with the display of information for the aviator end 
up being supported by the head; therefore, any small sav­
ings in weight become significant. 

Recently, USAARL completed a contract to look at the 
feasibility of developing prototype hearing protection and 
communication devices that fit in the ear canal. With the 
contract work completed, evaluations of the work cur­
rently are underway. Smaller transducers, which may be 
placed closer to each other, will help move the loss of 
ANR effectiveness to higher frequencies. The devices may 
be used with battery power, which increases the hearing 
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FREQUENCY 

1Hzl PASSIVE ACTIVE 

80 7 20 
100 8 20 

125 9 27 
160 10 28 

200 14 31 
250 14 29 

315 13 29 

400 12 28 

500 13 25 

630 14 23 

800 21 25 

1,000 29 28 

1--,-250 32 30 

1,600 32 31 

2,000 35 36 

2--,-500 43 42 

3,150 46 46 

4,000 51 51 

5--,-000 51 53 

6,300 47 52 

8,000 41 48 

AUenuatlon characteristics of an ANR prototype device 
mounted in an aviator helmet. 

protection for many other activities in which the aviator 
may become involved. Use of the nuclear, biological and 
chemical protective mask with an earplug communication 
protector will not degrade either speech communication 
or hearing protection levels. 

The ANR will become part of the aviator's tools that 
enable him to perform better than his enemy counterparts. 
The ANR will improve the aviator's ability to communi­
cate and reduce fatigue by lowering noise levels with 
which he must contend during the performance of his mis­
sion. Much work remains to be done before fielding, but 
the process has begun. ?"iiP 1f-
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Chief, Biodynamics Branch 

Biodynamics Research Division 
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Fort Rucker, AL 

DID YOUR LAST 12-hour road 
trip make you feel jittery and fatigued, 
almost inhuman? Did you have trou­
ble concentrating? Did your back or 
neck hurt? Did you feel as if you'd just 
completed a 4-hour flight in a UH-l 
Huey? Flying helicopters and driving 
cars both subject the human operator 
to a considerable amount of oscillatory 
motion. 

This motion, called whole-body 
vibration (WBY) , is defined as sus­
tained mechanical, oscillatory distur­
bance, which is perceived by the 
human senses and lies within the fre­
quency range from 1 to 80 hertz (Hz). 
This measurable stressor, WBY, con­
tributes to your discomfort! A car with 
bad suspension may bang you around 
and cause you to feel greater fatigue 
more quickly; a helicopter "out of 
track" will have essentially the same 
effect on the pilot. However, when the 
driver of a car becomes worn out by 
vibration, he can stop and take a 
snooze on the side of the road, which 
is a luxury Army aviators don't enjoy. 

Over the past 15 years, a greater de­
mand has been placed on increasing 
the quality of riding in a helicopter for 
pilots and crewmembers. This is in­
dicated by the efforts of the helicopter 
industry to achieve an improved ride 
in newer Army rotary-wing aircraft 
such as the UH-60 Black Hawk. Much 
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of the reduced WBV in today's heli­
copters is because of the change to a 
multiblade, fully articulating system 
from a two-blade, semirigid, main 
rotor system. 

The future holds further improve­
ments in helicopter design. One such 
improvement might be to replace tail 
rotors with jet air thrusters at the tails. 
This improvement would elevate ef- , 
fectively the WBV produced by the: 
tail rotor, while providing the anti­
torque thrust the tail rotor achieves. 
But for now and also for the near 
future, the level of helicopter WVB in 
Anny helicopters (UH -1, AH -1 Cobra 
and CH -4 7 Chinook) remains higher 
than optimum and likely will con­
tinue to affect the performance of to­
day's Army pilots and crewmembers 
adversely. 

To reduce the adverse effects of 
WBV, it is important to understand 
how vibration is transmitted from 
helicopters to pilots and crewmembers 
by the seating system. The main rotor 
blades are the primary source of vibra­
tion through the seating system to the 
pilot and crew members of the helicop­
ter. The frequencies of vibration are 
a product of the number of main rotor 
blades times the speed of rotation in 
rotations per minutes . The vibration 
caused by the blade passing frequen­
cy of the main rotors is transferred to 
the fuselage of the helicopter. This 
vibration appears as several sinusoids 
(repeat oscillations) on a frequency 
versus acceleration graph. 

Then the helicopter fuselage vibra­
tion is transferred through the seating 
system to the pilot and crewmembers 
of the helicopter. The lowest frequen­
cy sinusoid is called the first blade 
passing frequency. It usually is found 
between 3 to 6 Hz cycles per second 
in small to medium helicopters. Its 
frequency position is caused by the 
main rotor speed. The main rotor 
speed resides between 2oo to 400 
revolutions per minute and has an ac-
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FIGURE 1: UH·1 Huey frequency spectrum. 

celeration magnitude closely linked to 
the quality of blade tracking for that 
particular helicopter. 

The intensity of vibration in most 
helicopters is stronger in the vertical 
(Z-axis) direction, but is significant in 
the lateral (Y-axis) and fore-aft (X­
axis) directions. The intensity of vi­
bration within a particular helicopter 
depends on several internal and exter­
nal variables. 

Some of these variables include 
wind gusts, weight carried, flight con­
ditions, aircraft maintenance and the 
flight style of the pilot. Vibration also 
can vary substantially in intensity from 
one helicopter to another of the same 
type, depending on production varia­
tions and the quality of the mainte­
nance of the aircraft. Another source 
of oscillatory disturbance can arise 
when a helicopter is hovering or slow­
ly flying close to the ground. This is 
called "ground effect" vibration. 
Ground effect shaking is induced by 
a rebounding of the rotor wash into the 
whirling rotor blades, which creates 
a resonance felt within the helicopter. 
This unpleasant oscillation can cause 
control difficulty at the critical mo­
ment of landing the aircraft. 

Indeed, vibration, inherent to all 
helicopters, is due to the rotating 

blades being coupled to the airframe. 
Helicopters with two main rotor 
blades, such as the UH-l, subject the 
pilots and crewmembers to a vibration 
of between 4 and 5 cycles per second, 
which coincides with the biomechan­
ical resonance frequencies of the 
human body (figure 1). 

To better understand the propensi­
ty of a specific helicopter to produce 
WBV levels, vibration levels from that 
helicopter type must be measured 
under a variety of flight conditions. 
Accelerometers, or motion sensitive 
devices, easily can be positioned over 
the following locations: directly on top 
of the seats of the pilot and crewmem­
bers, mounted to the underside of the 
seats and hard mounted to the floor 
(figure 2, page 35). 

Accelerometers generate an elec­
trical signal that is proportional to the 
acceleration of the apparatus upon 
which it is mounted. In short, vibra­
tion signals in the X -, Y - and Z-axes 
of motion in the helicopter seating 
system are transmitted from the piezo­
electric triaxial accelerometers, 
amplified by charge amplifiers and 
recorded on portable analogue cassette 
recorders. 

Presently, several methods are 
available to assess helicopter WBV 
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Test subject on USAARL's Multl·Axis Vibration Simulator in early experiments to study visual tracking performance in 

vibration environment. 

signatures. The various analytic and 
measurement techniques currently in 
use emphasize different aspects of 
vibration signatures. Any technique 
used to assess the adverse effects of 
helicopter WBV needs to be flexible 
enough to describe a great number of 
vibration signatures. It must provide 
level indicators to determine vibration 
magnitudes that present a health risk, 
act as a hindrance to flight perfor­
mance or significantly increase the 
level of pilot fatigue. The technique 
also must indicate flight duration con­
straints for factors that include flight 
mission profiles, crewmember posi­
tions and types of aircraft. 

The International Standards Orga­
nization's Standard 2631 was found to 
be the most suitable standard for 
assessing helicopter WBV signatures; 
however, it has faults that must not be 
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overlooked, but must be overcome. 
As stated previously, the WBV pro­
duced by helicopters creates three 
general adverse conditions for pilots 
and crewmembers: an immediate deg­
radation of performance or task inter­
ference, a decrease in the time for 
reaching an unsafe fatigue level and 
possible health risks. 

Each of these effects can be as­
sessed separately. For example, a 
performance criteria would assess a 
helicopter's vibration according to its 
instantaneous disruptive capacity. 
The effects of WBV duration of ex­
posure are not considered a factor 
within a performance criteria. The 
performance criteria themselves place 
emphasis on how a specific vibra­
tion signature affects the completion 
of a task or set of tasks. Fatigue 
criteria place emphasis on the amount 

of time the pilot or crewmember is 
vibrated. It correlates this mechanical 
stressor to the pilot's response, 
measured as the rate of decrease in the 
physical and mental performance of 
the pilot. 

WBV health criteria focus on the 
physiological and biomechanical 
responses of man. These criteria 
should determine the adverse health 
effects of a specific WBV signature. 
We would like to determine the 
chances of chronic injury. A symptom 
of chronic injury in the helicopter 
pilot/ crewmember seems to be lower 
back pain. 

The human body is equipped with 
mechanical receptors that code mus­
cle length, angular position, exerted 
forces and skin contact. As a whole, 
the human body has a natural, me­
chanical, resonance frequency. At that 
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FIGURE 2: Accelerometer placement data acquisition. 

frequency vibrations transmitted to the 
human body will be amplified. The 
human body responds to a vibrating , 
structure, such as the vibrating seat of 
a helicopter, by tensing its muscles. 
This essentially changes the body's 
natural frequency, bringing it away 
from the amplifying effects of the 
source vibration. Alternating pres­
sures and forces are transmitted to and 
inside body tissues. Body size and 
mass, muscle tension and body pos­
ture affect the body's natural 
frequencies. 

Manual agility, dexterity and preci­
sion are elements that describe visuo­
motor performance skills necessary to 
pilot a helicopter. WBV hinders all of 
these performance elements. The per­
formance tasks that call for precise 
muscular action and fine positional 
control of the extremities, along with 
a light touch (i.e., tracking tasks, 
writing and turning knobs), show a 
measurable decrement during vibra­
tion. These decrements have a tenden-
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cy to be worse during vibration of fre­
quencies associated with major body 
resonances. 

So, what should be done about the 
adverse effects of WBV produced by 
rotary-wing aircraft? 

First, all future helicopters should 
be designed so they do not vibrate at 
the natural frequencies of the human 
body. A substantial decrease has oc­
curred in vibration from older de­
signs, such as the two main rotor 
blades in the UH-l to the fully ar­
ticulating four main rotor blades of the 
UH -60. It is expected that the design 
changes in future rotary-wing aircraft 
will bring a further decrease in vibra­
tion in the 1 to 80 Hz range. This will 
help. 

Second, the proper maintenance and 
tracking of blades is essential in cut­
ting the amount of vibration to crew­
members. And third, a redesign of the 
seat systems, especially those that are 
notorious for pilot complaints (i.e., 
the pilot and copilot seats of the 

VIBRATION 
ACQUISITION 

SYSTEM 

UH-I), should be implemented to 
dampen the WBV input to the pilot 
and provide lumbar support. 

It is unreasonable to expect that mis­
sions will be regulated according to 
the WBV exposures. 

So then, "What can I do to reduce 
the adverse effects of helicopter WBV 
on me?" 

Pilots and crewmembers should 
maintain an excellent physical condi­
tion. The body, when in excellent 
physical condition, is less susceptible 
to damage incurred by exposure to ex­
treme WBVs. Maintain good posture 
when not in the aircraft. Good posture 
reduces back pain and lessens the like­
lihood of backache. Ensure the air­
craft is maintained properly and that 
you have plenty of rest before flying. 

So far, the precise physiologic ef­
fects of WBV are inconclusive. Also 
known are the effects of combining 
stressors such as WBV and noise. We 
only can be safe in saying the less 
WBV the better! ~ 
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AVIATION PERSONNEL NOTES 

Space Activities and S~iII Code 3Y 
Are you interested in the Army's space initiatives? Do 

you already have the qualifications to be awarded the 3Y 
skill code? Do your future goals include a career in a 
space-related discipline? 

Did you know the Army will provide two payload spe­
cialists for upcoming space shuttle flights? Experiments 
performed will help to determine the utility of manned 
crews for operational military requirements. Armyexper­
iments are ranked 4 and 6 on a prioritized listing of 11. 
Read on for more information on the various Army space 
courses and career opportunities. 

The Defense Acquisition Board has approved a strategic 
defense system, phase I. The Army is, therefore, taking 
a more active role in strategic defense. The Army's in­
volvement is primarily three-fold as follows: 

• U. S. Army Strategic Defense Command-Research 
and technology. 

• U.S. Army Space Command-Operational planning. 
• U.S. Army Space Institute (USASI)-Combat devel­

opments. 
The U.S. Army Strategic Defense Command has been 

doing research and development (R&D) for years on a 
ballistic missile defense system and is leading the way 
technologically for the Strategic Defense Initiative Office. 
The U.S. Army Space Command is working with the U.S. 
Space Command to develop operational plans on how a 
strategic defense system might be operated if one should 
ever be built. 

USASI has been designated proponent for combat de­
velopment work for a strategic defense system. The in­
stitute will continue to take the lead within U. S. Army 
Training and Doctrine Command (TRAOOC) for strategic 
defense combat development efforts in the near future. 
Skill Code 3Y (Space Activities) definition 
Description of positions: Skill Code 3Y positions require 
personnel to apply technical knowledge of either the space 
environment, space systems composition and functioning, 
space-related technologies or civilian-military space 
operations. Such positions require incumbents to-

• Formulate space policy, develop space-related opera­
tional concepts and evolve doctrine or law. 

• Conduct research in, and development of, technolo-

gies as applied to the space environment, testing and ac­
quisition of space systems, or 

• Plan, evaluate and implement the tactics and tech­
niques to operate and use space systems, including plat­
form and/or payload control. 
Officer qualifications: Individuals must-

• Have 1 year of successful duty performance in an au­
thorized Space Activities position or experience with 
spacecraft development (e .g., Space Test Program Of­
fice, National Aeronautics and Space Administration or 
another Service space program office or industry), or 

FIGURE 1: 3Y training. 
(Statistics as of 15 November 1988) 

TIER 

I Introductory 

II Intermediate 

III Advanced 

OBJECTIVE 

Provide 
understanding of 
the space 
environment and 
space systems for 
officers In 
nonoperatlonal, 3Y 
poSitions 

Provide operational 
knowledge of space 
systems for 
officers In 
operational, 3Y 
positions. 

Provide highly 
specialized 
education and 
training through 
civil schooling or 
Industry training 
programs. This 
specialized 
training Is 
required for 
application of 
technical knowledge 
and skill to 
validated Army 
Educational 
Requirements Board 
(AERB) or Training 
with Industry (TWI) 
programs. 

COURSE 

Joint Space 
Fundamentals 
Course. 

Undergraduate 
Space Training. 

Advanced Civil 
Schooling and 
Industry Training 
programs (AERB 
and TWI). 
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• Have completed a USASI-designated course of in­
struction conducted by a Department of Defense (DOD) 
organization providing satellite controller courses, a space 
Training with Industry (TWI) program, or a composite 
of short course training and various symposia, or 

• Have-completed undergraduate or postgraduate work 
in a USASI-approved space-related discipline(s) such as 
space systems operations. Space systems engineering, ar­
tificial intelligence, astrodynamics or other academic or 
work-related experience evaluated by the Assistant Secre­
tary of the Army (Research, Development and Acquisi­
tion) as equivalent to a USASI prior-approved course of 
instruction and space support planning. 

USASI has devised an Army space training concept. 
The concept objective is to enhance the Army's ability 
to execute the AirLand Battle using space system capa­
bilities. The objective covers all Joint concept and com­
bined efforts, all levels of war, across the full spectrum 
of conflict. 

The Army space training concept provides a three-tiered 
approach to Skill Code 3Y training. The training tiers are 
introductory, intermediate and advanced. They are taught 
as Joint Service courses. 

Figure 2: 3Y Statistical Profile. 
(Statistics as of 15 Nov~~b~r ~8!t . 

Personnel Inventory: 445 
Assignment Inventory: 44 TOE 

534 TOA 
578 (projected) total 

3Y OFFICERS COME FROM: 

Branch Functional areas 
Signal 106 Research and deve~nt 175 
Aviation 73 Systems automation 32 
Military Intelligence 62 Operations research 

Air Defense Artillery 54 systems analysis 33 
Ordnance 35 Operations, plans, 
Engineer 34 training 33 
Infantry 27 Nuclear weapons 23 
Field artillery 28 Personnel management 11 
Armor 14 Procurement 4 
Chemical 4 Foreign area 5 
Quartermaster 2 USMA permanent facility 3 
Adjutant General 2 Special operations 

Transportation 2 Force development 

Special Forces 2 Unassigned 124 

Total 445 Total 445 
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Training courses 
The Army Space Institute monitors the following train­

ing courses: 

Joint Space Fundamentals Course (JSFC) 
(4 weeks/Peterson Air Force Base, CO) 

The JSFC provides preparatory space awareness fun­
damental training for Air Force, Army, Navy and Marine 
Corps personnel entering nonoperator positions within the 
space operations arena. The training is designed for those 
designated to unit and staff space-related duties. The scope 
of training includes: 

• Space terminology. 
• Space environment. 
• Orbital mechanics. 
• Background of space exploration and operations. 
• Space organizations. 
• Space systems acquisition process (DOD service 

perspective) . 
• Operational spacecraft systems (U.S./Union of Soviet 

Socialist Republics/other). 
• Spacecraft systems and design theory . 
• Space support operations, surveillance. 
• Detection and warning networks (DOD perspective). 
• Future systems. 
• Space operations site activities. 
• Joint forces exercises and securit} I 

Prerequisites: Officers (captain to colonel), chief warrant 
officers (CW3 and CW4), noncommissioned officers (ser­
geant first class to sergeant major), active and Reserve 
Components, and Department of the Army civilians 
(general schedule (GS)-7 and above). 

Joint Space Intelligence/Operations Course (JSIOC) 
(2 weeks/Colorado Springs, CO) 

The JSIOC includes the space environment, military 
employment of space, collection and acquisition, in­
telligence analysis and production, and space intelligence 
application to support operations. The course prepares in­
telligence, operations and other staff action personnel for 
assignment to space-related positions. 
Prerequisites: Officers (lieutenant to lieutenant colonel), 
warrant officers (WOl) to chief warrant officers (CW4), 
noncommissioned officers (sergeant to sergeant major), 
active and Reserve Components, and DA civilians (GS-7 
to GS-13). 

Senior Joint Space Intelligence/Operations 
Course (SJSIOC) (3 days/Colorado Springs, CO) 

The SJSIOC includes the space environment, military 
employment of space, collection and acquisition, intelli-
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gence analysis and production, and space intelligence ap­
plications to support operations. The course prepares 
supervisors of intelligence, operations, and their staff ac­
tion personnel, for assignment to space-related positions. 
Prerequisites: Officers (lieutenant to colonel), chief war­
rant officers (CW3 and CW4), noncommissioned officers 
(master sergeant and sergeant major), active and Reserve 
Components, and DA civilians (GS-13 to GS-15). 

Space Action Officer Course (SAOC) 
(3 days/Fort Leavenworth, KS) 

The SAOC provides space action officers with up-to­
date knowledge on subjects needed to perform their duties 
in the organization. Subjects include space concepts; doc­
trine; threat space systems and operations; U.S. capabil­
ities; space programs in communications, weather and en­
vironment, position and navigation; strategic defense; 
reconnaissance, surveillance and target acquisition; and 
training and personnel management. It provides compre­
hensive, interactive presentations on a wide variety of sub­
jects intended to make Army space action officers 
knowledgeable of the Army space program. 
Prerequisites: Assignment to a position involved in space 
activities. 

Undergraduate Space Training (UST) 
(19 weeks/Lowry Air Force Base , CO) 

The UST course provides Army students with skills 
needed to perform the duties associated with space opera­
tions. Training includefi : Space operations career field; 
science fundamentals to include math, physics, space en­
vironment and orbital mechanics; technical fundamentals 
to include computers, communications, space flight, sen­
sors and future technology; nontechnical fundamentals to 
include history, policy, doctrine, law and acquisition; and 
applications to include organization, sensor operations, 
satellite operations, shuttle operations, command center 
operations and foreign systems. 

Course completion is mandatory for U. S. Army per­
sonnel assigned to operational crew and selected staff po­
sitions in the U.S. Space Command and selected crew and 
staff positions in the U. S. Army Space Com mand. UST 
provides comprehensive instruction in command and con­
trol; space surveillance and missile warning; satellite op­
erations and manned space operations for Army R&D, 
training, and combat and materiel development person­
nel requiring detailed space expertise . 
Prerequisites : Officers (captain to colonel), chief warrant 
officers (CW3 and CW4) , and DA civilians (GS-II to 
GS-14). Two college semesters of mathematics, one of 
which must be calculus, are required. 
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Army Educational Requirements Board (AERB) 
Validated AERB positions are table of organization and 

equipment/table of distribution and allowances approved 
positions that require the incumbent to have a graduate 
degree. The Army will send an officer to school under 
the Army Civil Schools Program for 26 weeks or longer 
to obtain a needed degree. The officer then serves an ob­
ligated 36-month utilization tour in an AERB-validated 
position. 

Army Regulation 621-1, "Training of Military Person­
nel at Civilian Institutions," shows how to apply for an 
AERB position. To meet validated AERB requirements 
by specialty and grade, applicants agree to study an aca­
demic discipline that supports one or both of the appli­
cant's designated specialties. 

AERB opportunities are available in the space field in 
a variety of academic disciplines. Positions are in Stra­
tegic Defense Command, TRADOC, Defense Commu­
nications Agency and various Headquarters, Department 
of the Army and DOD activities. 

Current space-related disciplines associated with AERB 
positions are as follows: 

• Space systems operations. 
• Space systems engineering. 
• Physics (space). 
• Physics-electromagnetism. 
• Astronautical engineering. 
• Physics (laser optics). 
• Mechanical engineering (propulsion). 
• Aerospace engineering. 

Training With Industry 
Participants in TWI are assigned to a civilian industry 

for 1 year of training, followed by an obligated 3-year 
utilization assignment requiring interactions with civilian 
industry. Officers taking part in TWI receive full pay and 
allowances, and are authorized a permanent change of sta­
tion move. 

Currently there are no TWI space-related positions for 
space. Two positions are proposed-one at Hughes Aero­
space and one at Martin-Marietta. 

The Army Space Institute provided information for this 
article . Portions were reprinted from Space Activities Skill 
Code 3Y bulletins. For more information, to include 
course dates and length, call the U.S. Army Space Insti­
tute, Training Division , AUTOVON 552-3039/4325 or 
Commercial 913-684-3039/4325 or write: Commandant, 
U.S. Army Space Institute, ATTN: ATZL-SI-PO, Ft. 
Leavenworth, KS 66027-7300. 
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Directorate of Evaluation/Standardization ~ 

REPORT TO THE FIELD AVIATION 
STbDA.DtUTI. . 

Army National Guard 
Standardization Advisor 

Lieutenant Colonel Mario Meola 
Army National Guard Standardization Advisor 

Directorate of Evaluation and Standardization 

Fort Rucker, AL 

THE u.s. ARMY National Guard (ARNG) Avi­

ation Program has experienced tremendous growth 

within the last 10 years. It has advanced from hand­

me-down Vietnam-era aircraft to state-of-the-art 

helicopters such as the AH -64 Apache and C-12 

Huron airplanes. As a major partner in the total Army 
Aviation war fighting capability, the need for rep­

resentation at the Directorate of Evaluation and Stan-

dardization (DES), Fort Rucker, AL, became 

apparent. 

Effective 17 October 1988, Lieutenant Colonel 

(LTC) Mario Meola assumed duties as the ARNG 
aviation representative on the DES staff. LTC Meola 

comes to DES from a tour as the executive official 

at the ARNG Eastern Army Aviation Training Site. 

In his capacity as the ARNG representative for 

DES , LTC Meola serves as the point of contact for 

all aviation standardization issues. In addition, he is 
available, upon request, to conduct aviation standard­

ization and training seminars and to attend other 

meetings and workshops as required. 

The ARNG Aviation Standardization Program is 

designed to fully support the objectives of its active 

duty counterparts as articulated by Major General 

Ellis D. Parker, Chief, Army Aviation Branch, Fort 

Rucker, AL, in the Army Aviation Standardization 

Program and areas of interest for fiscal year 1989. 

The ARNG representative at DES provides a valu­

able link to the Active Army program to facilitate 

the exchange of standardization information. 

LTC Meola may be contacted by writing to Com­

mander, U.S. Army Aviation Center, A TIN: ATZQ­

ES-NG (LTC Meola), Fort Rucker, AL 36362-5208. 

He may be contacted by telephone at AUTOVON 

558-2770/3589 or Commercial 205-255-2770/3589. 

DES welcomes your inquiries and requests to focus attention on an area of major importance. Write to us at: Commander, U.S. Army 

Aviation Center, A TTN: A TZQ-ES, Ft. Rucker, AL 36362-5208; or call us at AUTOVON 558-3504 or Commercial 205-255-3504. After duty 

hours call Ft. Rucker Hotline, AUTOVON 558-6487 or Commercial 205-255-6487 and leave a message. 
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A MAJOR PROPORTION of 
the information used by you, as an 
aviator or aircrewman, is received 
through your eyes. Your performance 
and safety depend on the quality of 
this visual information~ Numerous op­
tical devices, used for protection and 
enhancement, placed in your visual 
path influence the quality of your vi­
sion. Therefore, it is important that the 
optical characteristics of these devices 
meet specific standards and their ef­
fect on your vision be minimal. 

Some examples of optical devices 
requiring testing are ballistic visors, 
laser visors, windscreens, blastshields, 
protective masks, sunglasses and cor­
rective lenses. The U. S. Army Aero­
medical Research Laboratory (US­
AARL) often is tasked to perform 
testing ~d evaluation at various stages 
of the development and fielding of 
such items. On occasion, USAARL 
also is requested to perform random 
sampling for quality control testing of 
fielded devices. 

The various tests conducted on or 
with these devices fall into two general 
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categories: optical and visual. Toe op­
tical tests include luminous transmit­
tance, distortion, prismatic deviation, 
haze, refractive power and spectral 
transmittance. The visual tests include 
visual acuity, color vision, contrast 
sensitivity, visual fields and stereop­
sis. The standards and techniques for 
the optical tests are defined in MIL­
V-43511B, "Military Specification: 
Visors, Flyer's Helmet, Polycarbon­
ate. " The standards for the visual tests 
refer to the medical retention stan­
dards cited in Army Regulation 40-
501, "Standards of Medical Fitness. " 

The following discussions are brief 
synopses of the various test areas 
used; i.e., the test procedures, stan­
dards, and impact of the test parame­
ter on performance: 
Luminous transmittance 

The luminous transmittance of an 
optical sample is the percent of visi­
ble light (light to which the human eye 
is sensitive) allowed through the sam­
ple. This measurement is performed 
using a light measuring instrument 
known as a photometer. The per-

centage value is determined by mea­
suring a light source with and without 
the test sample in the measuring path. 
Dividing the value obtained with the 
sample in place by the value obtained 
for the lamp alone provides the per­
centage of luminous transmittance. 

In most cases, the luminous trans­
mittance of any optical device placed 
in front of the eye should be as high 
as possible. This provides for the 
maximum transfer of visual informa­
tion. For example, MIL-V-43511B re­
quires that the clear (Class I) visor 
provided with the SPH -4 flight helmet 
have a luminous transmittance of 85 
percent or greater. Also, it is obvious 
the transmittances of windscreens and 
blastshields should be as high as pos­
sible. However, a few devices, such 
as aviator sunglasses and tinted (Class 
II) SPH-4 visors, are designed to re­
duce the glare effects of bright sun­
light and must provide a luminous 
transmittance of between 12 and 18 
percent. In general, the standards to 
which a test sample are compared de­
pend on the designed function of the 
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FIGURE: Prismatic deviation can cause an apparent shift in the location of a target. 

device and the conditions under which 
it will be used. 
Distortion 

Distortion is present when the 
magnification across an optical sam­
ple is not constant. When objects are 
viewed through devices with distor­
tion, they will appear misshaped; 
straight edges in the objects will take 
on curvature. Severe levels of distor­
tion may even impart apparent motion 
to stationary objects. 

The test for distortion is considered 
somewhat subjective. It consists of 
viewing a series of closely spaced 
straight lines and comparing the 
viewed image to photographs depict­
ing the various levels of distortion pro­
vided in MIL-V-4351lB. 
Prismatic deviation 

Whenever light rays pass through 
an optical medium, such as a visor or 
windscreen, their directions change. 
The amount of change depends on 
how parallel the two surfaces of the 
medium are. When prismatic devia­
tion is present, objects will not be 
where they appear to be (figure 
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above). The impact of this on acquir­
ing and firing at a target is obvious. 

Prismatic deviation of most samples 
is measured electronically using an 
optical lens analyzer. In some cases 
in which the test sample cannot be 
placed into the lens analyzer, the 
amount of deviation must be deter­
mined by passing a laser beam 
through the sample and recording the 
resulting lateral displacement of the 
beam. Prismatic deviation is measured 
in units of "prism diopters," where 
one diopter of prism would produce 
I 0 meters of displacement at a dis­
tance of I kilometer. MIL-V -43511 B 
requires the amount of prismatic de­
viation not exceed 0.18 prism diopter 
at any point. In addition, the algebraic 
differences and sums of the prismatic 
deviation are not to exceed specified 
levels between points where the left 
and right eyes would view through the 
sample. 
Haze 

Haze results when light is scattered 
in a forward direction as it passes 
through an optical medium. In the 

atmosphere, haze results from the 
presence of fine dust or other minute 
particulate matter. When haze is pres­
ent, horizontal visibility is diminished. 
In solid optical samples, haze results 
from scattering of light caused by 
scratches, pits , bubbles and other 
small defects or particles on or in the 
sample. 

The laboratory test for haze uses a 
specialized instrument, referred to as 
a hazemeter. This instrument mea­
sures the amount of transmitted light 
that is scattered at angles of greater 
than 2.5 degrees. Haze usually is ex­
pressed as a percent of the total light 
transmitted. MIL-V -43511B allows a 
haze value up to 2 percent. 
Refractive power 

The power of an optical device is 
a measure of the diverging or con­
verging effect of the sample on incom­
ing light rays. The presence of power 
causes either a magnification or min­
ification of the viewed scene, which 
could result in incorrect range assess­
ments . Refractive power is designed 
purposely into corrective lenses to 
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Optical and Visual Testing, continued 

compensate for the failure of the 
eye(s) to focus an image properly. 
However, most optical devices are not 
intended to induce power. 

An optical lens analyzer also mea­
sures refractive power. MIL-V-
43511B allows up to one-eighth of a 
prism diopter in samples that are not 
specifically designed to provide pow­
er; e.g., binoculars, telescope and cor­
rective eyewear. 
Spectral transmittanc.e 

Color often is used to convey infor­
mation. The yellow of cockpit caution 
lights is an excellent example. Also, 
from experience we have learned to 
use color as an aid for identification: 
grass tends to be green; tree trunks 
tend to be brown. For these and other 

. reasons, the colors of -objects are im­
portant. Optical devices should be 
neutral as far as color transmission. 
Failure to provide this neutrality 
could, for example, render certain 
cockpit indicator lights "invisible." 
Measuring the spectral transmittance 
tells us how the different colors 
(wavelengths) of light are affected by 
an optical device. 

Spectral transmittance is measured 
by a spectroradiometer, an instrument 
capable of separating and measuring 
the different wavelengths of light. The 
spectral transmittance data then are 
analyzed for possible effects on color 
transmission through the device. 
Visual acuity 

The classical test for the quality of 
your vision is that of visual acuity. In 
this test, you stand 20 feet from a wall 
and attempt to read the progressively 
smaller letters printed on a high con-
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trast (Snellen) eye chart. Visual acuity 
is a measure of your ability to perceive 
detail. Viewing through optical devic­
es proposes the potential of degrading 
this ability. Measuring the amount of 
resulting degradation indicates the ef­
fect the use of the device might have 
on performance. 
Contrast sensitivity 

The Snellen test for visual acuity, as 
described above, does not adequately 
test for the real world. In practice, 
most scenes contain objects and back­
grounds that are low to medium in 
contrast. A test in which varying 
contrast patterns are presented for 
detection or identification has been 
developed to assess more accurately 
visual performance. In this test, an in­
dividual's "contrast sensitivity func­
tion' , is determined using several 
different spatial patterns of increasing 
and decreasing contrasts. Determining 
this function for unaided vision and 
for vision through a test sample pro­
vides a better measure of the visual ef­
fects of the sample. 
Color vision 

Measuring the spectral transmit­
tance of an optical sample indicates 
how the sample may transmit selec­
tively more or less of a given color of 
light. A color vision test must be con­
ducted to determine the actual effect 
of the device on an individual's color 
perception. Two basic tests may be 
used. In one test, the individual is 
shown a series of color plates and 
asked to identify one or more numbers 
within the plates. In another test, the 
individual is presented with a number 
of movable color caps that are to be 

arranged in order of color with respect 
to one standard or fixed cap. Both tests 
are conducted under special lighting 
conditions. 
Visual fields 

Physical obstructions decrease the 
area from which visual information 
can be gathered. A maximum field-of­
view (FOV) is a goal of most optical 
devices. An instrument known as a 
perimeter measures the visual field 
available when an individual wears or 
uses a device. In most visual field 
testing, a small spot of light is moved 
into the FOV of an individual until it 
is detected. Repeating this procedure 
for multiple directions maps out the 
visual field available when wearing 
the test device. 
Stereopsis 

Your ability to gauge distances in 
the near field (500 feet or less) is due 
to the slight difference in the images 
formed in your left and right eyes. The 
stereopsis test measures this ability 
and indicates how well your two eyes 
work together. One research test pro­
cedure consists of aligning a movable 
vertical rod so that it appears at the 
same distance as a second fixed rod. 
Summary 

In performing your job, you may be 
required to wear or use certain optical 
devices. It is important that these de-
vices perform their designed functions 
with the least possible adverse effect 
on your performance. USAARL con­
ducts the various optical and visual 
tests described above to ensure pro­
posed and fielded devices meet stan­
dards and specifications for optical 
quality and visual performance. ~ 
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FIGURE 1: Most common causes of glasses injuries 
among civilians. 

Personal assault (known fist blows - 6) 9 

Thrown rocks 5 

Pellet gun 4 

Sports (golf club, volleyball , golf ball , baseball) 4 

Falls 2 

Nails 2 

Wood (flying) 2 

Tree branch 

Auto crash 2 

Miscellaneous (archery bow, pliers, plastic bomb, 

jack handle, broom handle, champagne cork) 6 

Occupational (all low velocity) 6 

Unknown 2 
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No ONE LIKES to think about personal injury-it 
happens to the other guy. However, the "head-in-the­
sand" approach simply won't get the job done. Enlighten­
ment is the first step toward reducing the potential for 
injury of any kind. This article is about eye injury from 
spectacles. Hopefully, it will provide information of value 
to you. 

The first question is how do these eye injuries occur? 
In figure 1, which was taken from a 1971 article (refer­
enced at the end of this article), a list of 45 cases of civilian 
spectacle glass injuries is broken down according to cause. 
Other studies reflect similar figures. 

Most all of us are susceptible to the types of eye in­
juries listed in the figure; however, for some it doesn't 
stop there. In the normal performance of duty, aviators 
may encounter additional hazardous circumstances such 
as wind-blown debris on the flight line, spalls, loose items 
in the cockpit and helmet-mounted devices. 

Of all the combat-related injuries sustained by military 
personnel in Vietnam, 9 percent involved the eyes (1971). 
The best of care provided in the continental United States 
could only salvage about 30 percent of those eyes severely 
injured. The threat of eye injury in combat is real; only 
the very naive ignore this fact. Of course, the polycar­
bonate helmet visor provides the aviator with added pro­
tection when it is worn. However, on the ground and 
under certain in-flight conditions, the visor often is not 
worn. 

Why all this emphasis on eye safety? Eye injury, even 
of relatively minor nature, often leads to a combat loss-at 
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Eye Injury, continued 

least temporarily . As a highly skilled member of a team , 
even the temporary loss of an aviator in a noncombat train­
ing role can be most disruptive. Obviously , should the 
injury prove to be serious, the permanent loss of an aviator 
is very expensive to the Government. The pain and suf­
fering that are incurred by the individual are other issues 
altogether. 

For personnel requiring a prescription , the U. S. Army 
normally issues corrective lenses manufactured from two 
products-glass and CR-39 (plastic). The glass lenses 
either are heat or chemically treated to enhance their 
resistance to breakage, while the CR-39 does not require 
additional treatment. Currently, aviation personnel are 
only authorized glass for prescription or nonprescription 
clear or sunglass lenses. 

When the modified (i.e., cutaway) AN/PVS-5 night vi­
sion goggles (NVG) wefe introduced into Army Aviation, 
they resolved many problems that the aviator had experi­
enced with the full face mask. For one thing, standard 
spectacles now could be worn underneath the goggles. 
However, research personnel at the U.S. Army Aeromed­
ical Research Laboratory (USAARL) , Fort Rucker, AL, 
became concerned that the glass lenses might break in an 
accident or incident and cause serious eye injury. Subse­
quent research has confirmed that the glass does present 
a potential threat. 

Polycarbonate material has been used for helmet visors 
and aircraft windscreens for some time; however, only 
in the past few years has it been available commercially 
as a prescription lens. Since the main advantage of 
polycarbonate is its impact resistance, a comparative study 
was conducted with glass and CR-39 (figure 2). The 
results showed the polycarbonate provided considerably 
more resistance to breakage from impact than either of 
the other materials. In fact, even at forces up to IO-times 
greater than that required to break glass, the poly carbonate 
remained intact. Further studies with actual NVG, an 
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SPH-4 standard helmet, and glass spectacle lenses 
mounted on a headform verified that a relatively low force 
was necessary to cause the lenses to shatter. This force, 
roughly equivalent to walking briskly into a wall, certainly 
is possible to sustain in an accident or incident. 

Although strength is an important feature of polycar­
bonate material , it has two other highly desirable 
characteristics. First, the natural material absorbs more 
than 99 percent of potentially harmful ultraviolet light. 
Second, the material is very lightweight (5 to 10 percent 
lighter than CR-39 and more than 50 percent lighter than 
glass) , which increases wearing comfort. 

The process of incorporating a prescription into the 
pol ycarbonate lens has challenged the optical industry. 
Initial production problems have been resolved; new 
machinery makes cutting and edging the lens similar to 
processing glass and CR-39. Because of optical limita­
tions associated with the material, prescription polycar­
bonate lenses could be issued only to about 90 to 95 per­
cent of all Army personnel (100 percent of aviators) 
who wear spectacles. Those soldiers requiring very strong 
prescriptions can be issued glass or CR-39, as required. 

In a study to determine the performance and acceptance 
of polycarbonate lenses in an operational environment, 
more than 500 aviators requiring corrective lenses were 
provided 1 pair on a trial basis. The results indicated the 
lenses were well accepted, particularly for comfort. How­
ever, it was found that about 15 percent of the wearers 
encountered some scratching problems to the lens. Al­
though this figure is not unreasonable, recent informa­
tion indicated manufacturers are trying to find even better 
coatings that should reduce this figure. 

The Office of The Surgeon General recommended a 
second aviator field study of polycarbonate lenses after 
a briefing on the initial research. This study, being con­
ducted by the Optical Fabrication Laboratory, Fitzsim­
mons Army Medical Center, Denver, CO, was initiated 
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Figure 2: Testing of glass and polycarbonate lenses for impact resistance using a headform on the USAARL drop tower. 

in April 1988. Those aviators taking part in the study are 
being provided questionnaires; results are expected to be 
available in the 2d quarter fiscal year (FY) 1989. 

Another program initiated by the U.S. Army Medical 
Research and Development Command, Fort Detrick, MD, 
has led to the design and fabrication of a polycarbonate 
system that provides both ballistic and laser eye protec­
tion for the ground soldier. This protection, the ballisticl 
laser protective spectacles (B/LPS), is available for both 
spectacle wearers and those not requiring a correction. 
Initial issue of the spectacles began during FY 1988. 
Because of physical incompatibility problems, the B/LPS 
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currently are not acceptable for use by aviation person­
nel when flying. 

In summary, aviators should remember that eye injuries 
can occur off-duty; aviators have a unique potential for 
eye injury; and that positive steps are being taken to pro­
vide necessary protection. __ ~ 

NOTE 
Keeney, A.H ., Fintlemann, E.W. and Estlow, B.R. 1971 . Refractive Correction and 
Associated Factors in Spectacle Glass/Injuries. Transactions of the American 
Ophthalmological Society 69: pp. 320-335. 
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T RADITIONALL Y, prospective 
Army aviators have had to meet 
stringent vision standards to be accept­
ed into the flight training program. 
Some waivers are made to existing 
standards. Late-onset maturational 
myopia (nearsightedness) has devel­
oped in some persons after flight train­
ing. About 17 percent of the U.S. 
Army Aviation population is ametrop­
ic (requires spectacles). This situation 
is not unique to the Army. Reportedly, 
about 20 percent of all U.S. Air Force 
aviators wear a spectacle correction. 
Specific problems have developed in­
volving the integration of spectacle 
wear with certain avionics systems. 

The standard issue aviator spectacle 
was not compatible with effective use 
of the integrated helmet display and 
sighting subsystem (lHADSS) of the 
AH-64 Apache advanced attack heli­
copter. As a result, a modified right 
eyepiece was designed for the aviator 
spectacle frame. However, this modi­
fication still makes IHADSS combiner 
lens positioning an exacting process. 
Interfacing w ith the optical relay tube 
found both in the AH-I Cobra and the 
AH-64 also seems to be a difficult pro­
cedure for spectacle wearers. 

The final difficulty involves the new 
M-43 protective mask. Currently, it 
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is anticipated that ametropic aviators 
will have their spectacle correction in­
corporated onto the outside of the pro­
tective mask eyepiece. This system 
adaptation can induce a number of 
visual problems. Included are distor­
tion and magnification effects. How­
ever, an added complication is a 
potential decrease in the field-of-view 
of the IHADSS helmet display unit. 
This occurs because of an inc reased 
viewing distance. This can make it 
awkward to view peripheral sy mbol -

ogy. An alternative means of optical 
correction could enable affected 
av iators, many with advanced sk ill s 
and superior performance abilities, to 
operate their aircraft more efficiently . 
Preliminary study 

To develop relative safety patterns 
in established rotary-wing systems , an 
initial feasibility study of contact lens 

I wear involved volunteer, ametropic 
aviato rs qualified in the AH- I attack 
helicopter. Forty-four aviators were 
fitted with extended-wear contact 
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Integrated helmet display and sighting 
subsystem (IHADSS). 

lenses. The lenses were worn on a 
7-day/6-night schedule. That is, after 
the initial fitting, the lenses were worn 
continuously for 7 days and 6 nights. 
The lenses then were removed before 
the aviator retired the 7th night. They 
were reapplied the next morning after 
using a proper disinfection and lens­
care regimen. Postfitting followup ex­
aminations were provided on day 1, 
day 8 and every 30 days thereafter. 
The study ran for 6 months with an 
86-percent success rate. 

Before the initial contact lens fitting , 
the mean flying time for the subject 
sample was 2, 136 hou rs; over the 
6-month study, the mean flying time 
for the contact lens wearing subjects 
was 294 hours. During the study, 
there were no groundings for contact 
lens related reasons. There were no 
aircraft incidents or accidents related 
to the wearing of contact lenses. Sub­
jective performance assessments rated 
the contact lenses used as being 
superior to spectacle wear by a ma-
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jority of the aviators for preflight (68 
percent); takeoffs (83 percent); rou­
tine flight (83 percent); nap-of-the­
earth flight (89 percent); night vision 
goggles flight (88 percent); instrument 
fl ight (83 percent); and mission 
oriented protection posture conditions 
(100 percent). 

Six pilots incurred temporary dis­
continuances of contact lens wear a 
total of nine times. The affected 
aviators merely wore their spectacles 
instead of the contact lenses. A total 
of 6 of the original 44 subjects were 
unable to complete the study. Reasons 
for withdrawal from this voluntary 
study were two for acuity and four for 
discomfort. In summary, the initial 
feasibility study demonstrated the safe 
use of extended-wear contact lenses by 
AH-l pilots. Use was both in medical 
and flight terms. 
Future issues 

The next step will involve volunteer 
AH-64 pilots assigned on a permanent 
party basis to Fort Rucker, AL, tak­
ing part in an investigation. General­
ly , the wearing of contact lenses has 
become an accepted practice for many 
civilians. However, Army Aviation 
operations can offer an unusual work 
environment that presents conditions 
and activities not encountered in the 
civilian world . Before engaging in an 
expanded research protocol , a local 
study is being designed to evaluate a 
recent alternative to standard practices 
of extended-contact lens wear: dispos­
able extended-wear soft contact lens­
es. When old lenses are thrown away 
and new lenses are applied on a week­
ly basis, the disposable lens system 
offers the advantage of lessened poten­
tial for ocular infection and/or inflam­
mation resulting from lens debris 
accumulation. Problems with proper 
lens hygiene can be bypassed. Dif­
ficulties with lens-care cleaning, 

M-43 protective mask with IHADSS (note 
cutaway right eye piece). 

disinfecting and soaking solutions also 
can be bypassed. However , the logis­
tical problems that could be created by 
a weekly lens replacement system 
need to be evaluated. 

A detailed clinical investigation will 
be required to quantify adequately the 
visual and ocular effects of the extend­
ed wear of disposable contact lenses. 
Issues to be examined will include 
measures of visual performance and 
ocular health . A subjective assessment 
of contact lens wear also will be ob­
tained by individual questionnaires. 
Since the AH-64 is a two-pilot system, 
investigator observations will be 
limited to the flight simulator. It is an­
ticipated that the database from this 
local study will be used as a founda­
tion for a worldwide effort. In this 
way, an eval uation of contact lens use 
in a wide variety of climates and mis­
sions could be obtained. Ultimately, 
the data are intended to serve as a ref­
erence to determine an Army policy 
on contact lens wear. __ f 
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PEARL!S 
Personal Equipment And Rescue/survival Lowdown . 

Aircraft Emergency Procedures Over Water 
References: Department of the Navy Operational Naval 

Air Manual 3730.4A; U.S. Coast Guard Manual 306; 
Department of the Army (DA) Field Manual 20-151; and 
Department of the Air Force Manual 64-6. 

These references cover emergency communications; 
electronic location aids; selection of ditching heading by 
evaluation of sea and wind; basic ditching procedures and 
techniques; ditching under night or instrument conditions; 
surface craft as an aid in ditching and rescue; intercept 
and escort service; preparation for ditching or bailout; 
abandoning the aircraft; survival 'and rescue; health and 
first aid measures in the survival situation; memory 
devices and emergency checkoff lists. (Note: Aircraft 
emergency procedures over water were published origi­
nally by the U.S. Coast Guard in 1955 and later were 
adopted by all of the Services.) 

SRU 211P New Survival Vests 
The direct support aviation section of the 352d Am­

munition Supply Activity received five new Nomex SRU 
211P survival vests, NSN 8415-01-177-4818. Five crew 
personnel were selected to evaluate these vests. Within 
6 months the vests were returned to the ALSE shop for 
replacement. Equipment improvement recommendations 
(EIRs) were submitted and also furnished the U. S. Army 
Troop Support Command. The clothing and individual 
equipment project manager personally furnished the 
following information in response to the EIRs: The 
manufacturer is now required to fold the edge of the 
pocket material over about one-half inch before stitching; 
to correct excessive wearing of the signal kit pocket, 
replace the pocket and increase the width of the pocket 
material (NSN 8305-00-483-1344) by one-half to three­
fourth inch. Location of the seams must remain the same 

on the mesh body. A separate piece of the same material 
may be sewn on the inside of the pocket to provide added 
support and strength and to prevent excessive wear. 

Not included on the EIR reply, but following the same 
manner of repair-place a reinforcement patch of the same 
material to the bottom inside half of the radio pocket to 
strengthen it and to prevent excessive wear. 

New Survival Kit Item 
A new survival kit item is now in production. The 

sharpener, general purpose, national stock number (NSN) 
5345-01-214-1050 is now part of the individual survival 
kits (hot climate, cold climate and overwater) and the rigid 
seat survival kit (hot climate, cold climate and overwater). 
(Note: The sharpener will put a sharp cutting edge on 
almost all thin metals. The sharpener is made of hard car­
borundum steel and instructions for its use are printed on 
the plastic handle. The sharpener will be located in the 
inside container bag.) 

Oxygen Valve Deficiency Report 
The inhalation flapper of the MBU5/P and MBU12/P 

oxygen mask tends to lift off the seat to permit gas to leak 
past the seat and create a back pressure inside the mask. 
The mismatch could be caused by improper installation 
between the inhalation flapper and the seat. The contrac­
tor was notified of this deficiency so that appropriate 
action could be taken to improve the quality of the 
valves. All valves must be checked in accordance with 
Technical Order 15X361 before each flight. Any items 
that fail must be replaced. This additional requirement will 
be applied in all future procurement of MBU5/P and 
MBU12/P valves. For additional information call CW4 
Wells, FTS 421-4116/4153. ~ 

If you have a question about personal equipment or rescue/survival gear, write PEARL'S, AMC Product Management Office, ATTN: A MCPM­

ALSE, 4300 Goodfellow Blvd., St. Louis, MO 63120-1798 or call AUTOVON 693-3573 or Commercial 314-263-3573. 
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