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Introduction

Accidents cog, in dollars and in lives. We cannot place adollar value on the lives of
aviators and crew. But, we can assign adollar vaue to aviator training, loss of service dueto
injury or loss of life, benefits for injury or death, and loss of equipment and/or aircraft due to
rotary-wing accidents. In the current environment of reduced funding for training and operations,
rotary-wing accidents and their associated costs are an increased burden. However, thisisnot a
new concern. An early discussion (Gaines, 1955) of rotary-wing accidents cited 1953 and 1954
accident property damage costs at $2,981,912 and $3,469,180, respectively. Additional costs for
insurance and settlements for fatalities were estimated at more than $1,000,000. A cost andysis
of UH-1 type accidents in FY 69 reported average personnel costs of an aircraft accident ranged
from $38,097 for survivable accidents to $408,757 for nonsurvivable accidents. Similarly, two
1971 reports (Zilioli, 1971; Zilioli and Bisgard, 1971) estimated the total cost associated with the
accidental desth of an Army aviator ranged from $102,670 to $759,954. For 1996, the estimated
total costs climbed to $111,797,839. [Note: The 1996 cost estimate was based on atotal of 82
accidents (8 Class A) and 16 fatdities]

While accidents will occur, it isimportant to understand that injury and deeth are not
inevitable consequences of aircraft crashes (Shanahan, 1993). Epidemiologica studies have
shown that up to 90 percent of crashes are potentidly survivable (Shanahan and Shanahan, 1989,
Hick, Adams, and Shanahan, 1982; Sand, 1978). These and other studies (Haley et a, 1982;
Bemer and Sand, 1971; Mattox, 1968; Bezreh, 1963) have consstently shown head injuries to be
aggnificant factor in fataity rates.

To reduce injuries, deaths, and cogts, the U.S. Army over the last few decades has placed
consderable emphasis on building helicopters with improved crashworthiness protection.
Crashworthiness is defined as the cagpabiility of the aircraft to structurally react during acrash in
such away asto maintain the physica integrity of the cockpit and cabin areas and, in doing o,
reduce the frequency and leve of injuries. The UH-60 Blackhawk and AH-64 Apache
helicopters are aircraft which exhibit state-of-the-art crashworthy designs. In addition,
continuing improvements have been pursued with these newer arcraft (e.g., research into new
designs of improved UH-60 Blackhawk crew seats [ Shanahan, 1992]), aswell asin upgrading
the crashworthiness of older aircraft (e.g., the retrofit of OH-58 pilot's seats [Haley and Pamer,
1994] and the investigation of the use of airbags [Strawn and Alere, 1994]).

To further reduce the probability and severity of injuries, the Army fields a number of
devices collectively known as aviation life support equipment (ALSE). ALSE systems and
components are designed to prevent injury, reduce injury severity, and enhance surviva
following a crash. Examples of ALSE systems and components include the Nomex m flightsuit,
surviva vests, knives, body armor, protective gloves, and flight helmets with visor(s). The
purpose of this paper isto investigate the success of protective visorsin preventing and reducing
the severity of head and facid injuries.



Protective visors

Visors are look-through optical media, usualy fabricated from CR-39 plastic or
polycarbonate materias. Polycarbonate is the preferred materia due to its enhanced impact
protection. The purpose of visorsis to provide protection from dust, wind, sun glare, and particle
fragments and, in the case of a crash, from tree branches, rocks, debris, and aircraft structural
parts. It should be noted that contrary to verbiage in many documents, visors are not designed to
provide "baligtic' protection. However, they are expected to provide impact resstance. (To
clarify this statement, visors are designed to provide limited protection against shell fragments,
but not from direct hits of shellsthemsdves.) In more succinct terms, visors can prevent painful,
serious injuries to the head and face.

In Army aviation, visors are classified as Class| or 11 (Figure 1). These classes are defined
in military specification MIL-V-4351 IC, “Visors, flyer's hemet, polycarbonate.” Class| visors
are clear, having a photopic (daytime) luminous transmittance of 85 percent or gregter. Class |
visors are tinted, having a photopic luminous transmittance between 12 and 18 percent. An
exception to the Class 11 luminous transmittance requirement is granted to the tinted visor used
in the Integrated Helmet Unit (IHU) of the Integrated Helmet and Display Sighting System
(IHADSS) in the AH-64 Apache. The IHADSS Class |1 visor has a photopic luminous
transmittance between 8 to 12 percent. Thislower transmittance range is needed to improve
vighility of red-timeimagery provided by the IHADSS hemet-mounted display. Regardless, dll
visors generdly are held to the optica specifications for refractive power, prismatic deviation,
digtortion, haze, impact resistance, etc., cited in MIL-V-43511C. The test for compliance of
impact resistance uses a caliber .22 T37 fragment Smulating projectile at an impact velocity
between 550 and 560 feet per second. The test is conducted in accordance with MIL-STD-662.

Figure 1. Examplesof Class| (clear), class|i (tinted), and laser protective visors.



Another deviation from the visor classes above is specia purpose visors which are
designed to provide protection from lasers (Figure 1). The luminous transmittance of laser visors
can vary greaily depending on the wavelengths or combination of wavelengths for which the
protection is being provided. Over the years, a number of types of laser visors have been
evauated for use (Rash and Martin, 1990; Bohling and Rash, 1991; Rash, Bohling, and Martin,
1991). However, except for abrief fieding period during the Desert Shield/Desert Storm war,
the authors are not aware of any officid designation of laser visors. However, anumber of
varioustypes of laser visors are in use among many Army aviaion units.

Mogt, if not al, currently fielded visors are manufactured of polycarbonate. As cited
previoudy, this materid is used due to itsimproved impact protection. However, this protection
and the overal quality of vison through the visor can be maintained only by proper care of the
visor. If any sgns of cracks, blurring, dulling, or crazing of the visor occurs, it should be
replaced. When cleaning is necessary, the visor should be washed with sogpy water or amild
glass or plagtic cleaner. A soft cloth should be used to prevent scratching. Specid precautions
should be taken to reduce contact with organic solvents which adversely affect the polycarbonate
materid (USAAAVS, 1972). Laser visors which use dyes mixed within the polycarbonate
meaterid to provide protection against one or more laser wavel engths can experience a
degradation in this protection over prolonged exposure to ultraviolet radiation which is present in
norma sunlight. Therefore, these visors should be protected from direct sunlight when not in
use. Laser visors which provide protection by coating layers can be scratched easly.

Hight helmets

In Army aviaion, the visors are mounted within the visor housing on the flight hdmet. The
use of protective flight hdmets was afirst step in reducing head and facia injuries. Recorded in
higtorica aviation documents and photographs, early aviators wore hemets made of leather and
fabric. Ther purpose for the most part was for protection from the dements, eg, wind, rain, and
the occasional insect. Some aviators recognized the need for impact protection and wore
indugtria-style, hard-shelled helmets. An accident investigated in 1913 involving two U.S. Army
Signd Corps pilots reveded that one of the men escaped serious injury because of the presence
of hishemet (U.S. Army Board for Aviation Accident Research, 1962). However, the Army did
not adopt an aviator helmet until October 1959 with the introduction of the Aviator Protective
Hemet No. -5 (APH-5) (Figure 2). Today, there are four helmets currently in use by Army
aviators: the Sound Protective Hlmet (SPH-4) (Figure 3), the improved Sound Protective
Helmet (SPH-4B) (Figure 4), the AH-64 IHADSS Integrated Hlmet Unit (Figure 5), and the
Head Gear Unit-56/P (HGU-56/P) (Figure 6).

The APH-5 was based on a previous U.S. Navy design. It was molded from glass fabric
and polyester resin, providing force distribution and penetration res stance. Helmet fit was
achieved by means of pads used to contour the hemet to the head. While maintaining previoudy
available impact protection, the APH-5 provided minimum heering protection from aircraft noise
(McEntire, 1997). The APH-5 incorporated a single visor.



Figure 2. Aviator’'s Protective Hmet No. 5 (APH-5).




Figure 4. Specia Protective Hemet No. 4B (SPH-4B).

Fgure5. Integrated Helmet and Display Sighting System (IHADSS) Integrated
Helmet Unit.



Figure 6. Helmet Gear Unit No. 56/P (HGU-56/P).

The SPH-4 was introduced in 1969. At that time, it provided state-of-the-art acoustic and
crash protection to aircrew members. The single visor configuration was a tradeoff between
weight, impact protection, eectronics, etc. A maximum weight, a critica factor in fatigue and
crash dynamics, was set at 3.5 pounds. The standard SPH-4 underwent two minor changes: in
1974, athicker foam liner was used and, in 1982, athinner shell was adopted. Post-fielding dual-
visor adaptor kits were evaluated but rgected due to undue neck muscle fatigue which would be
incurred. The recommended visor use at that time was to wear standard issue sunglasses under
the clear visor (USAAVS,1975).

The SPH-4B, avasfly improved verson of the SPH4, was fidded initidly in July 1991. Its
outward gppearance is Smilar to that of the SPH-4. However, its performance is quite different.
It has an improved Styrofoam TM [iner, new energy absorbing earcups, an improved retention
system, alighter shell of Kevlar TM, @ Aviator's Night Vision Imaging System (ANVIS) mourt,
aThermoplastic Liner TM (TPL)TM. and adual visor assembly (Carter, 1992). The dual visor
design alows the use of ether or both visors. The SPH4B isissued with aClass| (clear) and
Class|I (tinted) polycarbonate visor. The clear visor is mounted on the outside track, with the
tinted visor being closer to the face.



The IHADSS hdmet was developed specificdly and exclusively for usein the AH-64
Apache attack helicopter. First fielded in the early 1980's, the IHADSS helmet incorporates a
helmet mounted display and head mation sensing cagpability. The IHADSS hemet provides
impact and acoudtica protection at least equivaent to that of the SPH-4 (which was, at thetime
of the IHADSS fielding, the current aviator helmet). Two visors (Classes | and 11) are provided
in separate visor housings. While only alowing use of asingle polycarbonate visor a atime, the
two visor housings can be rapidly changed out using smple thumbscrews. [Note: Due to the
uniqueness of the IHADSS, the visors must be custom trimmed to enable them to be lowered
over the helmet mounted display optics] The IHADSS helmet was a crashworthiness chalenge
because now the helmet was being used as a platform for an HMD but il had to provide the
visual, acoudtical, and impact protection expected from a standard helmet.

The most recently fielded aviator helmet is the HGU-56/P. Besides providing improved
impact protection over the SPH-4B, the HGU-56/P moves toward an Army goa of having one
common aviation hdmet. Thefind verson was fielded in 1995. The HGU-56/P (2.6 pounds) has
areduced weight over the SPH-4B (2.8 pounds). It retained the TPLTM liner and crushable
earcups, but the KevlarTM dloth shell used in the SPH-4B was replaced with anylon and
graphite cloth shell. The HGU-56/P uses polycarbonate visors, clear and tinted, mounted in a
dua visor assembly. The clear visor is mounted closest to the face, reversed from the mounting
in the SPH-4B. This change was initiated in hopes that future ANVIS designs would alow visor
usage without degrading user performance.

Thereisone additional hdmet in Army aviation which is desgned to be worn exclusvely
by ground crewmen. First fielded in October 1989, it is used to provide protection during
refueling operaions (Rudi, 1989). Known as Hdmet Assembly Rearming Refuding Personnd
(HARRP), it is an adaptation of a Navy flight deck helmet. Two versons were issued: the HGU-
25/P which is communi cations equipped and the HGU-25/P with aura protection. These helmets
do not incorporate visors but use the sun, wind, and dust goggles.

Visor use

There, gpparently, is no Army-wide policy on the wearing of visors. However, many units
have policies or guidelines for when visors must (or should) be worn. Aviators gppear not to use
thar visorsfor avariety of reasons. These reasons ded primarily with qudity of vison when
viewing through multiple optical surfaces, eg., windscreens, blastshieds, and sunglasses.
Informa surveys imply that approximately 30 percent of aviators wear sunglasses ingtead of a
tinted visor. Standard aviator sunglasses (N-15) consst of neutrd filters which tranamit
approximately 15 percent of the light incident on them. They do not employ polarizing lenses. In
addition, they tranamit al colors equaly, so dl warning and caution lights are discriminable.
However, the sunglasses are incgpable of providing the level of impact protection againgt fecid
injury provided by polycarbonate visors.



In the description of flight hdmets above, it was Sated that the SPH-4 has asingle visor
assembly. The aviator has to choose between the clear and tinted visor, as switching out
assembliesis not practica during flight. The AH-64 IHADSS helmet aso uses asingle visor
assembly. However, the IHADSS visor assemblies have athumbscrew method of assembly
remova which greatly smplifies the switching of visors. However, the dternate assembly is
rarely carried in the aircraft. Both the SPH-4B and the HGU-56/P have dua visor assemblies
alowing the use of both clear and tinted visors without having to switch. This type of
configuration is possible due to weight savings resulting from the use of lighter weight
Kevlar T and nylon/graphite helmet shells. However, typically, during night operation using
image intengfication devices such as ANVIS, visors can not be lowered without moving the
ANVIS out beyond its optimum pogtion.

A dudy of visor use among U.S. Army rotary-wing aviators and aircrewvmen (Rash et d,
1997) found that use of visorsimproved when adua visor configuration is available with the
flight helmet. Aircrew wearing the SPH-4B and HGU-56/P helmets, which both have a dua
visor assembly, report grester usage of visors, especidly the clear visor, as compared to wearers
of the single visor assembly SPH-4 and IHADSS hemets, who have to overcome the logitics of
dorage of the dternate visor. Additiond problems affecting visor use include the inability to
wear avisor when usng ANVIS and the custom trimming of the visor needed with the IHADSS
helmet to accommodate the helmet display optics.

U.S. Army Safety- Center visor related accident data

Toinvestigate the role of visorsin U.S. Army rotary-wing accidents, a literature search
was conducted of past studies on Army aviation accident/injury experience. In astudy of 1214
magor Army aircraft accidents over the period from July 1957 through December 1960, 35
injuries to the facid region were noted. Causation was attributed mainly to cockpit agents such
as indrument panels, windshields, and control columns.

In astudy of patterns of injury, to include site, frequency and severity, for accidentsin the
Republic of Vietnam for the period of 1 January 1961 through 30 June 1965, 756 accidents (38
designated as nonsurvivable) were evaluated (Mattox, 1968). Of these, 289 (38 percent) involved
injuries. The 756 accidents involved 2,187 persons, of which 521 (24 percent) received injuries.
Of the 521 injuries, 402 were in accidents determined to be survivable. Of the 402 survivable
injuries, 78 were reported to include head (excluding face) injuries; 75 facid injuries were
reported. The study further concluded that "the most common head injury (was) alaceration to
the face."

Haey (1971) reviewed injury experience for Army helicopters from January 1967 to
December 1969. A tota of 2,546 accidents were reviewed, 6fwhich 2,388 were designated as
survivable. All accidentsinvolved atota of 11,334 persons. The survivable accidents involved
10,599 persons with 3,002 injuries (439 fatal). For al accidents, 774 persons received head or
face injuries. Of these head and face injuries, 592 (77 percent) were cited as the primary injury,
and 275 (36 percent) were cited asthe only injury.



In addition to past analyses of accidents, a search of accident data collected and maintained
by the U.S. Army Safety Center (USASC), Fort Rucker, Alabama, was conducted. The
parameters of the search were rotary-wing accidents, class A-C, between FY 90 and FY 96. The
data were firgt narrowed with the quaifier of accidentsin which aviator protective helmets were
used and visor(s) were present.

The USASC records data on DA Form 2397-10-R, Technical Report of U.S. Army, when
investigating al Army accidents. Pan X1 of thisform, Personnel Protective/Escape/
Survival/Rescue Data, is intended to capture data relating to use and function of life support
equipment in accidents (Appendix A). DA Form 2397-10-R was required to be competed in full
regardless of the accident logistics, up until 1 November 1994. After that date, Pan XI, which
lists the mgjor common items of equipment worn or used by the aircrew and passengers, was
required to be completed only in cases where those items had arole in the cause, prevention, or
reduction of injury, or failed to function as designed. Also, datafrom 1991 do not reflect a
complete list of accidents because of the occurrence of the Gulf War during that year. Accident
investigation during this period was not conducted asiit is during peaceful operations.

From the total FY 90 to FY 96 period, there were 1035 class A-C accidents where a helmet
was recorded as being used. Of these 1035 accidents, there were 459 where the visor was
recorded as in use. However, for FY 95 and FY 96, there were only 47 cases where the visor was
lised in use. This reduction in frequency was due to a new definition imposed & that time which
designated an equipment item as "Used" only when its use was tied directly to the conditions or
gtuation of the accident.

Of the 459 accidents where visor use was noted, 149 were cases where aclear visor wasin
use when the accident occurred, 281 were with tinted visors, 3 were with laser visors, and there
were 26 cases when it could not be determined which visor was deployed. Of the 459 accidents,
13 (only 2.8 percent) involved visor-caused injury. [Note: A visor may have produced an injury
by itsuse, eg., alaceration on the cheek, but still may have prevented or reduced further
injuries] The visor was attributed to preventing injury in 102 accidents (22.2 percent). In
addition, visor use was cited as reducing injury in 13 (2.8 percent) of the 459 cases. In summary,
for this period, the use of visors can be attributed to preventing or reducing injury severity in
approximately 25 percent of the accidents where visor use could be verified.

It isdifficult to extrgpolate additiond Statistical measures of injury prevention or reduction
in severity which can be aitributed to visor use from the USASC data, unless notations with
respect to the visor were made by the accident investigator. Therefore, arguments for such
clams can be supported only by these notations provided in the investigator narratives. For this
reason, the following case histories pertinent to the visor role in accident prevention and
reduction in severity are recited.



Case 1. (AH-6) "In an atempted right break from a shallow dive, the low rotor rpm audio was
activated. The pilot on the controls attempted to decelerate and level the aircraft and arrest the
decent. The aircraft struck the ground in a nose high position and rolled and came to rest onits
right sde. The aircraft sustained extensve damage. The pilot was wearing a SPH-4 helmet with
atinted visor (that he was not using); instead, he was wearing tinted nonprescription glasses. His
helmet was scratched and his glasses were didodged and separated. The pilot in command who
was aso wearing an SPH-4, but was using his tinted visor, was treated and released having a
minima laceraion to hisright cheek due to ablow to his helmet that scratched the hdmet and
the face piece of the visor. The visor was cited as producing the laceration injury but, so, was
cited as preventing a more severe injury.”

Case 2: (UH-1) "During aday, multi-aircraft, cross-country deployment flight, the pilot on the
controls of aUH-1 percelved atorque indicator system malfunction and made a power-on decent
to alargefidd. Theaircraft hit the ground hard, in anear vertica descent, receiving major
damage. There were five personnel on board. All were wearing SPH-4 helmets with their tinted
visor deployed. None received mgor injuries. The visor and helmet were cited as having
prevented injuries for dl personne.”

Case 3. (UH-1) "AUH-1 experienced a left yaw with the nose of the aircraft tucking down. The
pilot responded with an reduction of power and initiated landing. But, he had a negetive
response. The aircraft hit hard and did into trees. The three crew members were adl wearing
SPH-4 hdmets and using their visors. All three helmets were scratiched and indicated evidence
of blows to the head. All personne were using their visors which were cited as reducing the level
of injuries.”

Case 4. (UH-60) "In amulti-aircraft, fast rope insertion/extraction misson for three UH-60, two
of the arcraft had a mid-air collison. Both aircraft were totaly destroyed killing 6 and injuring
39 personnel. The crew chief of one of the aircraft was wearing a HGU-56/P hdmet and using
histinted visor. His most severe injury was a ruptured spleen, but he sustained blows to the head
that scratched his hemet. He did have contusions to the |eft eye orbit. It was determined the
visor reduced the severity of the injury to his face, even though he was found not to be wearing
the nape strap of his helmet properly.”

Aviation Life Support Equipment Retrieval Program (ALSERP) data

In an effort to more closely monitor the effectiveness of aviation life support equipment in
the field, the Army established the ALSERP in 1973 (AR-95-5, Change 4, dated 29 January
1973). Established at the U.S. Army Aeromedical Research Laboratory, Fort Rucker, Alabama,
regulations mandate that dl life support and persond equipment which was damaged or partidly
damaged during an aircraft accident and which caused or prevented injury isto be collected for
andysis. Data are recorded on an ALSERP Helmet Review Form (Appendix B). Information
gathered from the andlysisis used to identify areas of ALSE deficiencies, to aid in the product
improvement of the equipment, and to develop design criteria for future life support equipment.
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Because head injuries remain the predominant cause of severe and fatal injuriesto Army
arrcrew (McEntire, 1997), helmet safety has been amgjor focus of the ALSERP program. In an
ingpection of the Army AL SERP data collected during the years 1990-1996, information on 80
mishaps was studied. Included in the data was information concerning the AL SE of 55 aviators
and 25 aircrew, al wearing one of the four basic Army aviation hemets: the SPH-4, the SPH-
4B, the HGU-56/P and the IHADSS (Figure 7). While information was unable to be collected in
some accidents due to posterash fires and other traumatic events, the Satistics do indicate that
the mgjority (70.8 percent) of accident victims did experience some degree of head, neck, or
facid injury. Half of dl ar crash victims were fadities,

For dl retrieved hemets, visor damage was anayzed to determine the visor postion at the
time of impact. Of the hemets recovered, a mgority of individuas (53.75 percent) were found
to have been wearing their visor in the "up” position. [ These figures include individuas who
were flying with ANVIS. Because the visor cannot be deployed while usng ANVIS, the visor is
assumed to bein the "up” pogtion.] Only 13.7 percent of the individuals were found to have
been wearing their visors down at the time of the mishap (Figure 8). Helmets and visors too
badly damaged to ascertain thisinformation were classfied as "visor position unknown." For the
accidents where visor pogition was known, it is of interest to note that the frequency of
head/neck and facid injuries experienced by both groups, visor up and down, was identica (70
percent) but varied dradticaly in severity. Those who wore their visors down frequently were
reported to have minor injuries caused by the visor (often due to the visor edge impacting the
cheek), but experienced fewer fatalities (18.2 percent for visor down versus 53.5 percent for
visor up). Thistrend is congstent with results reported by Vymwy-Jones, Lanoue and Pritts
(1988). Their study reported fatality rates of 26 percent among aviators wearing their visor down
versus 34 percent for visor up.

70

60
S0
40
20
20

Percantage recoverad

10

SPH-4 HGU-5&6/F SPH-4B IHADSS

Figure 7. Helmets recovered form ALSERP 1990-1996.
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33.78%

Unknown
Visor down 12 5%

13.75%
Figure 8. Visor Position for ALSERP 1990-1996 data.

Actud case sudies from ALSERP data cited examples of visor use as related to head and
facid injuries:

Case 1. (UH-60) In a 1996 accident, two Blackhawk helicopters were participating in a
simulated rescue operation. A mock-up of a downed helicopter was bel ow, surrounded by
soldiers. Asthe two helicopters approached the crash Site, the rotors of the two aircraft collided,
causing both aircraft to crash from tree-top level to the ground. Six individuas were killed and
sixteen wounded. Among those wounded were severa whose visors were cracked and deeply
gouged in the crash. One single-mounted visor was cracked at the top center, but the wearer
experienced no head, neck, or facid injuries. A crew member wearing adud visor system (with
one up and the other down) dso had no facid injuriesin spite of the fact that his visor was
scored across its width and the locking pins on his visor mount were badly bent from the impact
of the crash.

Case 2: (AH-64) In another 1996 incident involving a student and ingtructor pilot, the failure to
deploy the visor lead to facid injury. When the Apache AH-64 aircraft began to experience
excessve tall-rotor vibration, the ingtructor pilot immediately took over the controls, but was
unable to prevent the helicopter from spinning into the ground. The hard landing caused injuries
to both aviators (a broken leg and abrasions). The pilot experienced an impact upon the right top
part of the visor housing. The visor was up, resulting in abrasons above and below the right eye.

Other ALSERRP files documented cases of aviators whose visors had prevented facid
impact with the cydlic, collisonswith the aircraft interior, and tree branches. Overal, visors
were broken in 31 percent of al mishgps cited as preventing or reducing severity of facid injury.



Summary

Visors provide protection from dust, wind, sun glare, and particle fragments and, in the
case of acrash, from tree branches, rocks, debris, and aircraft structura parts. Studies have
shown that the most common head/face injury is face lacerations, and that the mgority of these
injuries are caused by collisons with instrument panes, windshields, and control columns.
Severd gudies of Army aviation injury patterns cite heed and facid injuries as the primary
injury. Investigations of USASC accident and USAARL AL SERP databases support the premise
thet visors play amgjor role in reducing the frequency and severity of facid injuries. This
premise, dong with the knowledge of current U.S. Army aviator visor usage patterns, strongly
supports the need to educate aviators in the importance of deploying visors during al phases of
flight operations.
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Appendix A.

Part X1, DA Form 2397-10-R.. Jul 94
Technica Report of U.S. Aircraft Accident, Personnel Protective/Escape/Surviva/Rescue Data

17



TECHNICAL REPORT OF LS. ARMY AIRCRAFT ACCIDENT
PROTECTIVEESCAPESURVIVALRESCUE DATA
Fof et of i Forre, e AB 305-40 wnd D Pamphie| 38543, e peoponant sgansy i DCSA

PART Xi - PERSONNEL

REQUTREMENTS CONTROL SYMBOL
CHO0SIH

1, CHD THIS IMDIVIDUAL SUSTAIN AN IMJURY OR OCCUPATIONAL ILLNESS BECAUSE OF ACCIDENTT [ ¥es
(WO TE I "™ Do Iy Shecied], snsure @ OA Form J0IT-2 R iy

Lo

&

T PERSONNEL PAOTESTIERESTRAINTAUNYIVAL ECUIFMERT

M

Tirps
i m

Uil

Al
ki

]

Pre-

£
Unsd | dozed | iowed
Ingsy | Infury

[ [ [

Pre- Hes
veried | Selind

IRjury | eery
[1/] L]

IAlaFmaton Codes

sielf

(1

i PERSONNEL EVACUATICWESCAPE

g_,.
i

Higur of Cray

Lapasd Tisa

£ DISTAMCE FROM ACCIDENT TS ACTLAL

......

RESCUE VEMICLE AT TIME SF ACCRDENT

& ToAesiaf m Weuticel Miss

b To Guousd Vebsrie in Slalue Miss

i PEREOMNEL SURVIVALMESCUE

& Gurvvel Progie= Eaciasdinmg

b, WA Lk b Locabe Indhvidical

infgrmation Cuden

€. Rescus Equipmand Uissd

4 Faciory Thal reipsd Rescus

u Fechorn Compleating Resus

I indreictusl Prymicat Condition

§ Wahicies Asiually Pertarming Evpsuiton [Spact)

. Cther Verickes Asamling n Fascus | 5eciy)

T. REMAMKS (Lisw scciftional st & mpaire]

B RAME [Laat, Firat, b

1l.ucm S CATE i vy b, Tima

10 GRADE

11, SEX | 12 DUTY |12, SVC| . Ui

= Ao Dariat fiu

. OTHER ACFT SERIAL WO,

A=2




Insert A-2

ALSERP Helmet Review Form
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ALSERP Helmet Review Form

CaseNo.; USAARL USASC
Last name SSAN
Helmet type Manufacturer Contract No

Aircraft type

Pilots position in aircraft at time of impact: left front right front
Tandem aircraft: front back

Passenger position at time of impact: left middle right
front rear Seat orientation (facing): forward siderear

Woasthis accident fatal to the helmet wearer?  Yes No

Injury data:

Were head, neck, or facial injuries present? Yes No

Was a head, neck, or facial injury, the primary or contributing cause of death? Y es No

List the head, neck or facial injuries:

Other fatal injuries present Yes No
List other fatal injuries.

7. Helmet data

Rotated and exposed head to injury or potential for injury? Yes No Unk
Visor - Single or dual? Visor position at impact: Up Down Unk NVG

Was visor cover present? Yes No Visor broken? Yes No
Was the nape strap adjusted? Yes No uUnk Remarks

Didthenapestrapfail? Yes  No___
Remarks

Was the chin strap adjusted? Y es No Unk Remarks
Chinstrap failure? Yes No Unk Remarks

SPH-4 retention system attaching point failure (Clips, ook into helmet)? Y es No
I=No deformation 3=Moderate deformation
2=Slight deformation 4=Severe deformation
Left front Front Right front
Right rear Rear Left rear
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AL SERP Helmet Review Form (Page 2)

8. Earcup Data: Damage? Y es No Unk

Right: Top, Bottom, Front, Back, Center
Left: Top, Bottom, Front, Back, Center

9. Impact Damage:

Impact location: (impact no. and damage code in appropriate blank]

D=delamination F=Fracture P=Puncture MM=material missing
G=Gouge A=significant abrasion 4mm ND=no damage

Crown: Front Left side Right side Rear

Front: Left Right

Left side: Front Rear Top Bottom

Right side: Front Rear Top Bottom

Rear: Left Right Top Bottom

Impact surface information:

Impactno. Concave Flaa Wedge Box Hemi- Rod Unknown Impact Object

corner  sphere angle struck
Permanent foam compression:
I mpact Maor Minor Area Compressed Uncompressed % compression
No. axis axis (cn?) thickness of thickness of at greatest
(cm) (cm) liner (cm) liner (cm) point
/ =
/ =
/ =
/ =
Impact simulation possible? Yes No
10. Might afuture operationally feasible design or material modification to the helmet likely prevent the most
seriousinjuries? Yes No
11 What operationally feasible modification to the helmet would be recommended by the inspection team?

Remarks:
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