£4 Rerentinn systems
The helmel retention system is critical for head impact
safety by secunng the helmet snugly fothe weares"s baad
Several improvements have been made in the helmet
rédention sveiems: Table ¥ provides a brief dscrption of
the different systems utifirel in the Ammy aviaton helmets

Table 5. Helmot relention systess.
Helmed Type sysiem
APH-5 sEpaTats
P-4 harmess -
IHALSS micigral
SPH-4B hartwess
HGL-56/F integral

The APH-5 ytifized separate siraps for the ohm and aape
wraps. Each of these attached separately to the heime
shiell, This confleuration is consldesed bpdequate becaise
sesention systom effectivencss is dependent on the helmet
kel a FEness and the maonting locatioms of e strp fo the

shell.

The SPH-1 and SPH-4E helmes lilizs a hamcs
ponfiguration which coniain the - earcugs These Tus
harmesses are shown o Figures Soand [0 The arigimal
SPH.A design was poor because the chinstrap boad was
camied throogh four stachment  tabs, the - webhing
comtaining the =arcups, and finaly o the chinsmap i=li
Faijlures nocurred al the tab and webhing or the chinctrap
and webbing srmchment points  The pall-the-dat chin-
strap fasteners also camsed helmet o, The SPH-IE il
ired an impraved desios by roating the chirstap welbibitg
directly to the helmet shell Thus, chirdtrep [nacding was
theough a contisons piece of maserial instead of multple
fmks The homes material containing the sarcups coald
abso be sfreed i lengeh 1o pull against the Wealr 5 napes
When properly adji=ted, the paps mereased the hetmel's
stnbality amd retenticmn charscterishos

Figure 9. SPH-4 retention harmess.
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Figure 10. SPH-4B refention RATMERS:

Ihe THADSS helmet refeation system ks similar fo the
SPH 4B syvem, B chinstrap cormects ta the lmser por-
finm ali "V srmp, The spper legs afthe "y strap attach
directly o the helmet shell and provide siability. The
rearward sirap weaves thraugh the bampss materal w hich
contains the earcops. This material Wraps groand the
wemrer's rape and can be adjusied spugly to improe hel
met sialikiny

The HEH-56/P also utilizss a chinstrip which staches to
2 Y™ strap smilar 1o the THADSS and SpH<B. The
Jifferesoe 15 thal no harmess 1% ugsd 10 copiiain thic eacups:
The carcups e pitached jo the "V sraps with Velcrode
The V™ straps are ako integrated with the napt strp pad
with adjustable webbing. This confiparation vieldd & low
glongatica chmstrap assembly and a glahls heimel wies

prapecly adjusted

e method wcel 1o artnch the chinstrap is erifien]. Stngle
sriap Fasterers. a5 wsed o the APH-5 znd original SPH-4s,
zllowed frequent helnet foss m survivable mishaps (6,7]
Diele snaps mproved retention performance, but did nod
eliminate heimet ioss, The SFH-IB and HGU-36T both
ulilize only doubls Thrings for the atachment and adzust-

mest of the chingirag

55 Earcupy

The AFH-5 helmet utilized foam earciips ind provided
jiitle ambient paEe attenation. The SPA- providal much
impeaved sound smenuation by wtilizang thick snd rigsd
enrcups, A cross section view of 8 standard SPH-4 earcup

i shoowry bn Figure 11

Through the USAARL ALSERP, it was recognized thal
pircrew basilar siull focteres were ofien accompanied
with Traciured earcopa [B]. Smtic teiting of the szndard
SPH-4 parcup revealed fracture cocurred at over 22,000
Mewons, Yer, the nporoparietal region of the huaman
skiill cam Fractare under boads hall as great [9].

he [HADSS helmes contalns eardups that are riged, bl
friciure ml loads baliw the sinndard SFH-4 earcups. The
EPH-AR and HOU-SAT heimets both contain crashabls
earcups which yield af boads below human teshold
Lfnl‘uﬁ;lmlﬂ views of these eurcups are showtl R
r:\.u - Fig.
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Figure 11. SPH-4 earcup, cross section.
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Figure 13, HGU-56/F earcup, cross section

g Visorsysiems

Visor systems have ¢xperienced little change excepl fior
graduating from a single visof gesign in the SFH-4 and
THADSE to 5 dusl visor deiign in the SPE-AB and HGL-
S&F. The dual visers & prefecred by aircrew smoce il
provides an opticn of & clear visar during low daylight
aifuations mnd 1 smoks visar duriog daylight operatons.
Simple visor design forced the aircrew to select @ vesar prior
o fhigght or risk eye injury If they decide not to deploy the
visor Both the clear and the smoke visors fiter o least 98
percent of uliraviolet rays [10]. Visor use is mporinl is

it prowects the syes from flash fires, fykng debris, md
timpact during crashes. Early visors were from
acrylic and frequently fractured when impected, Courment
visors wre made from polycarbonate and rarely fracture

£7 Ancillury equipment ‘
Depending oa the mission and the aireraft being flown,

varions arcillary equipment can be used wilh aircrew
hekmets,  Listed in Table & are the heimets and variows

compatible pieces of equipment.

The coygen mask requirsment is necsssary because of high

altitudes missions (greater tha 100 foat) inmuunfpilil:lus
regions. Usually these milssions are associnted with the

special operation forces pnd emergency rescies

The PNVS-5 i5 an early pensration night viston BOEBlS
which lizs been replaced with the ANVIS-b goggle Thesc
Aevices are IECAssary (o reduce: MK wihen missions &re
required to be conducted af night.

cal ind biological warfare
cal and biological

45iate
The threat of caeml necessi
the requirement for cherml profective

respiraiors (CBR mask).
Tahle 6. Helmet ancillary equipment.

Hielmpet Compatibie squipment

APH-S {Cheypen mask

SpPH-4 AN/PVE-S, ANVIS-G, oxygen ik,
CHE mask, AH-1 mechanical
eckings: trgeting Sysiem

HIADSS  AH-64 Infm-red head tracker & HDOLUL
CBE mazk, ANVIS-6

SPH-48 PHVS-5, ANVIS-6, oxygen mask,
C"BR mask, AH-I mechanicsl
rackingd frgeting sysem

HGULS&P  ANVIS-S, oxygen mask, CBR mack,

AH-1 mechanical trackingds targeting
system, AH-64 Infra-red kesd Tackes

iz HI¥

The AH-1 and AH-64 helicopters both have weapan
sysiems capable of being pimed by sensing the position of
e helmed i the cockplt. The All-1 Cobra usss 5 mechan-
ical linksge attached directly to the helmet to measure the
helmets position and crientation. The AH-64 Apache uses
infra-red sensors mounted on the helmet to sense
orientndiom

& PROTECTIVE REQUIREMENTS

The hasic protective requirements for the Amiy helicopter
gircrew helmet have become more sringent in an-gfifort
mprove aircrew safety. These requincmieaks il -
it retention, tear resistance, and sound attenuation. -

6.1 Tmpoct protection =
The helicoper avistar helmes protective requinements have

.
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The hesdband region accelération threshold of 175 G was
placed in order to frevent concussion 1o Army crew-
meribers in nurvivable mishags [11] Surviving o military
mishap with & concussion is unacceptable dise to poaential
barards sssocinted with mifitary crmsh  environmens.
Unconciousness could lead w an aviator's drowning o
capture, depending on the crash location {(water or enemy
teritory) or bums in the presence of o postorash fire,
Alrcrew must remain concious during sarvivable mishaps
1o gueckly egress the crashed nireraft, provide ssistance 1o
fellow crewmembers, and evade hostile search parties,

The 150 G requmement for the crown and earoup region
were established to reduce the potential of basilnr skull
fractures when impacted at those sites [11]. The impact
velooiy for the crown impact was reduced became dirsct
blunt crevwn impact at the greater velocity mrety ocours in
surviveble mishaps,

Imipact tests e required 1o be conducted on » guided frae-
fall drop tower nssembly configured in accordasce wish the
Amverican Mationnl Stamdsrds Instigute ANSL Z9000-1971
[12]. The USAARL belmet impact 1ower |s shown s

Fipgure 14

Figure 14, USAARL helmet impact tower,

For the crowm and headband impocts, headforms confonm-
ing to the Depariment of Tranmoratnon T 118} ize: B,
U, and Dhare used. Impacts to the EAMCUp repion require
use of & modified sige C headform. Thig modification
includes the downwerd extemion of the headform in the
ERTUP Fégion o increase the contsct surface arci vfanerial
is removed from the inner surface of the hesdfonm b min-
tam the mass requirement of te size C headform

Al impacts for perfommince assessments are canducied
enia flat Enpact anvils. The hermizpherical anvil was elims-
nated after ALSERF investigators revealed less than 7
percent of helmet impacts resulted from hemispherically
shaped objects, while flat surfaces accounted for over 60
percent [6].

.2 Helmet retenton

Helmet retestion nssessments ane necesiary o ensure the
basic helmet syatem, if fited and som ax designed, will
koep the helmet properiy positioned on the wearer's hesd.
The Army currenthy requires only & static strengily sopmes
ment be performed  In addition o the satic e, USAARL
routisely conducts dybamic reEemion bests for cofrpative
PIEpOiEs.

&2 Satic

The =iatix retention test i eondocied in sccordansce w ith
ANS]Z801-1979 [13] with one excepiion, the ight
i5 25 pounds msead of 50 pounds. Asillusrmdphmf‘%:;e
15, this test recuires & smtic load be applied through'a
simulated chin ooto the chinstrap. The muudmin strength
and elongation requirements are provided in Table %
Inspection of Tahle B reveals an incrense in'static strength



-

requirements, Again, this 15 & result of ALSERP findings

o chinstrap ed harmess faikured in secident helmets 6, 7]

Takla 8§ Stafie retention reguiretments

Helmet Static Mazimum
sirength elomgation
{ pounds) (imetves)
_"'t!’l -5 150 i separation
SPH-a 150 1t Separation
SPH-4 i ni senarukien
(1983
IHADSE 3] o Separation
SPH-4B 440 |
HGTL-56F 440 I

Figure 15. Chin strap static pufl test sstup.

#2.2 Lhynamic

The dynamic releniEon tesls ac conducted on & perdulum
et device which has & Hybrld [ Bead amachedtoa Hyhrid
[Tl mantkin neck a¢ the end of the perdglum, Triangui
shapad mmpart pulses from 10 @ 15 G up 1o 2510 30 G are
spplied 1o the pendolum beam in & rearward direction fo
thé headfoem (5 forward impact). The dynamic response
of the helmeded head is recorded on video at 1000 mmoges
per second. Diigiization of this data pervien relative angular
displacements beween the helmet and head The tesi setap

i shown in Figmme |6, Graphics! resulis of & prior iy
gre penvided in Figure 17. No absolule pass and al
criterin currently sxisf for dynamic retention [HErTrTTRAT
New avilems amd modificatons ang compersd o e
abiifiilaid SPEH-48 and HOL-56 P pirerew helmeta

Figure 16, [Dvnamic retention pendulum tower.

6.3 Shell tear penetration
As a measur of shell integrity, 8 helmet shell tear peaeiza

tion pest is required on the HGLE-56 [11] This reguie-
ment was not placed on my other helmet con figarstwn, but
the performance levels were established by testing staflurd
SPH- (fiborglass) helmet shelis; .
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tearm &5 Enitime, but $llows the shell fo buckle unfess mis
rigidly suprpartsd on ity onderside.

B4 Spund afieanstion 2
The shility of avism hekmets to redoce ambient nowe
lovels romuing 0 primary requirement, The perfarmanca
requremnenis do not represen desired fmits based on ae-
crft noise eivironments and iurisn tolerance |10 EXpOsUIT
lessls, but o reflecton of siate of the ar wrk:ui'nrﬁ
L, yides the performance requirsiments o
I-rt:gll.‘iﬁﬂlwl?-lrmﬁrwhm meted in scenrdance with ANS]
§12.6- 164 {14] To supplement the hasic helmet perfor-
mancs, earphigs are required 0 be wam under the aviator

helmets.

Table @, Sound agenuaticn reguitsmients

Froquescy HGU-56TF
{hax) ()
125 17
a0 I4
S 20
Jell il
200 ]
3] 50 I8
A0 kT
H300 44
K000 42
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removido da superficie interna do formato da cabega para manter o requisito
de massa do formato de cabega de tamanho C.

Todos os impactos para aveliages de desempenho sio realizados sobre
bigomas de impacto plano, A bigoma hemisférica foi eliminada apos
investipadores do ALSERP revelaram que menos de 3% dos impactos de
capacete resultaram de objetos afliados hemisféricos, enguanto &5 superficies
planas responderam pot mais de 60% (6).

6.2 Reten¢iio de capacete

As avaliagdes de retengdo de capacete sho necessdrias para
sistema basico do capacele, se adaptado e usado conforme projetado,
mantenha o capacete posicionado de modo apropriado na cabega do

tripulante.
() Exército aualmente exige apenas que seja executada wma avaliagdo de
teste estatico, o USAARL rotineiramente

resisténcia estitica. Em adigio a0
realiza testes de retengio dindmica para finalidades de comparagio.
acordo com ANSI Z90.1-1579

6.2 1 Estdtica

Dt:sled:rﬁml;ibaslﬂticaé realizado de
{13) com uma excecdo, O pré-peso & de 25 libras em vez de 50 libras.
Conforme ilustrado na Figura 15, este teste cXige que uma carga estitica seja
aplicada atraveés de um queixo simulado na correia do queixe. Os requisitos
i ' i Tabela 8.

la um aumento nos requisitos de resisténcia
resultado das constataglics do ALSERP de

estitica. Novamente, isto & wm
conjunto de corrcias em capaceles

falhas da correin do queixo e do

s testes de retengio dindmica foram realizados erm

péndule gue tem uma
Hibrido 11 na extremidade do péndulo. Os pulsos

acidentados (6,7)-
Tabela §. Requisilos de retencio estafica.
Capacete Resisténcia estitica Alongamento miximo
(libras) {polegadas)
APH-5 150 Sem separagio
SPH-4 150 Sem separaglo
SPH-4 (1982) 300 Sem separagio
IHADSS 300 Setn separagio
SPH-4B 440 1.5
HGU-56/P 440 1.5
[Consta figura]
Figura 15. Configuragio do teste de puxdo estatico da correia do queixo.
§.2.2 Dindmica
um aparelho de teste de

cabega Hibrida 11 fixada so pescoge do manequim
de impacto de forma
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