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FOREWORD

Following e Conﬁressxonal mandate* to develop new and 1mproved techmques, systems, and equxpmem to

strengthen law enforcement and criminal justice, the National Institute of Law Enforcement and Criminal Justice, now
the National Institute of Justice (NIJ), established the Law Enforcement Standards Laboratory at the National Bureau

of Standards. LESL’s function is to conduct research. that will assist law enforcement and criminal justice agencies in

the selection and procurement of quality equipment.

In response to priorities established by NIJ, LESL is: (1) Subjectiﬂg existing equipment to lzboratory testing -

and evaluation and (2) conducting research leading to the development of several series of documents mcludmz
national voluntary equipment standards, user guides, and technical reports,

This document, NIJ-STD-0104.01, Riot Helmets and Face Shields, is a law enforcement equipment standard
‘developed by LESL and approved and issued by NIJ. Additional standards as well as other documents are being:
issued under the LESL program in the areas of protective ‘equipment, cotamunications equlpment secn ntv systems,

weapons, emergency equxpment investigative aids, vehicles and clothing.

This equipment standard is a technical document consisting of performance and other reqmrements together with

a description of test méthods. Equipment which can meet these requirements is of superior quality and is suited to the
needs of law enforcement agencies. Purchasers can use the test methods described in this standard to determine
firsthand whether a particular equipment item meets the requirements. of the standard, or they may have the tests
conducted on their behalf by a qualified testing laboratory. Law enforcement personiel may also reference this
standard in purchase documents and require that any equipment offered for purchase meet its requirements and that

 this compliance be either guaranteed by the vendor or attested to by an independent testing laboratory.

The necessarily technical nature of this NIJ standard, and its special focus as a procurement aid, make it of
limited use to those who seek general guidance concerning riot helmets and face shields. The User Guide Series is

designed to fill that need. We plan to issue guides to various items of law enforcement equlpment as soon 4s po«sxble, ,

- within the constraints of available funding and the overall NiJ program.
The user guides being issued are highly readable and tutorial in nature in contrast to the standards, whzch are
highly technical and intended for laboratory use by technical personnmel. The guides provide, in non-technical
' language, information for purchasing agents and other interested persons concerning the capabilities of equipment
currently available. They may then select equxpment appropriate to the performance required by their agency.
NIJ standards are subjected to continuing review.** Technical comments and recommended revisions are invited
from all interested parties. Suggestions should be addressed to the Program Manager for Standards, National Instxtute
of Justice, U.S. Department of Justice, Washmgton, DC 20531.

: Lester D. Shubin ,
Program Manager for Standards
National Institute of Justice

*Section 402(!:) of the Ommbus Crime Control and Safe Streets Act of 1968, as amended.

**Prior to citing this standard, or any other N1J equipment standard, in & contract document the user should verify that the most recent edition is
used. Wme tay Chief, Law Enforcement Standards Labumtory. Nauonal Bureau of Standards, Washington, D.C. 20234.
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'I. PURPOSE

The purpose of this standard i is o establish requirements and methods of test for. hﬁlmets and face shlelds to he

worn by law enforcement officers. durma civil disturbances, riots or other situations that pose a threat of i m}ury from

- blows. to the head. Thls standard is a revision of '\IILECJ STD 0104. 0() dated October 19?‘4

2. SCOPE AND CI.ASS!FICATION

* Riot helmets and face shields covered by this standard are of one class, It should be noted that the) are.not
designed to offer protection against gunhre Ballistic' helmets and cmsh helmets are cmered by other NIJ standards

(4, 5] * _ _ »
| 3. DEFINITIONS
3;1 Basic Plane _ | » _ _
The plane through the vt.:e‘n‘ter‘s of the extéi'na] éar, o;fenings»an'é‘ the vloweriédges of the eye sockets (ée'e ﬁg, 1)‘.
3.2 Coronai Plane | o |

The plane, perpendmular te the basic and mxd-sagxttal planes, whxch passes through the centers of the externa]
ear openings (see ﬁg n.

.

o

' h____HID-SAGITTAI.
PLANE -

REFERENGE PLANE

GORONAL
PLANE

Flb(;l,"RE 1. Head planes.

*The numbers in brackets refer to the references on page 14.
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s 3 Edgmg
- The edgc, rim or rim trim around 2 helmet

3.4 Heudform

- A test devxce whlch sxmmates the conﬁgui‘atzon of the human head

_35 Mld-Saglﬂal Plane

The plane, pe'rpendlcular to the Basic and coronal planes, which symxhetr’ically bisects the head (seiz fig: 1).

3.6 Primary Visual Area

The facé shield_ area that is bounded at the top by a line 12 mm inside the top edge of the face shield, is 85 mm
frou top to bottom, and is bounded at the sides by the arcs of a circle of 90 mm radius with its center located at the
intersection of the mid-sagittal plane, the front surface of' the face shield, and the plane that is 15 mm aboye and

- parallel to the basxc plane (see fig. 2)

' 3 7 Reference Plane

‘lhe plane 60+ 1 ninz above and. parallel to the basic plane :

3. 8 Retenimn Syﬂem

The complete assembly by whlch the helmet is retamed in position on the head.

ARC LENGTH 35cm MIN.

Jlem MIN.

FIGURE 2. Face shield configuration. The primary visual area is outlined with dashed lines.

¥




4. REQUIREMENTS -
. 4.1 Riot Heimet Requ:remanfs A ) e E N
4.1.1 Sumphng for Test |

Fqur riot helmets, size 7 1/4 and selected at mndﬁm, shall constltute & iest sample,

’ 4 1.2 Uur iniarmaﬂoa

: The. mfarmatmn supplied to t}ze user with each helmet shall mclude the followmg a) recoiximended cleaning
_agents, paints, adhesives, etc., which can be applied to the helmet without damaging the shell and impairing its:
function; b) a warning that a helm‘.; whmh ‘has been =ub]ected to a severe b!ow may ﬁhereafter offer -decreased

_ protecnon to the wearer. I

o S : it

PRER TaﬂSequsuce RS R . R R

The helmets shall be exammed to determme comphance suth the requlremenzs of peraazap}:s 4.1 8 and 41 9,
and shall then be tested for comphance w1th the requxrements of pmae;raphs 414, 4.1.5, 4~ 1 6 and 4. 1.7 in that
sequence. : . .

4.1.4 Penpheral Visien

The helmets shall prov&de penpheml visnal clearance of at 1east 120 to each side of the mld-sa\gxttal plane when
* ‘measured in accordance mth paragraph 5.1.1. : : : =

.'4.1 5 lmpncf Aﬁonuuﬂen ‘.

~ “Each helmet shall be tested far 1mpact attenuation in- accordance with paragraph 5.1. 2. No measured peak "
acceleration shall exceed 400 times the standard acceleration of Tree fall (400 & *), no acceleration in excess of 200 g,
shall exceed 3 ms in duratxon, and no acceleratlon in excess of 150 g, shnll excee\’l 5msin dLratlon

4,16 Pcnefmﬁpn Resistance

Each helmet shall be tested for pmetratnon resistance in accordance with paragraph 513 w nhnut any ’
demonstrable electrical conlact being made between the penetratmn test striker and the test headform.

-4.1.7 - Retention Systom

Each helmet shall be tested for retennon system static strength in accordance with paragmph 5.1.4 wnhout any '
break occurring and without any resulting slip or stretch of more than 25 mm.

4.1 B Construction

The heltnets shall be free from dents, blisters, cracks, crazmg, chlpped or sharp corners and. other evidences of:
- inferior workmanship. They shall Jrave no slits, holes or other openings above the reference plane and shail have no
incompressible projections that p*totmde/,more than 2.5 mm inside the shell or more thaq 5.0 mm outside the shell.

4.1.9 . Labeling

Each helmet shall be permanentl) and legibly labeled in a manner such that the label can be easxly read mthout
removing padding or any other permanent pat, and shail include the following information: a) name or designation =
of manufacturer; b) model designation; c) size; d) month and year of manufacture, e) lot number ltems (d) and (e) may ’
be incorporated into a smgle number such-as a serial number. : -

42 Face Shield Requiremenls
4.2.1 Sumphng for Test
‘Three face shxelds, selected at random, shall constitute a test sample ' S

*£,=9.81 meters per second per second.



4.2. 2‘ Light Truﬁsmiiﬂord oy

=

Each face shxeld specxmen shall be tested for lxght tranm‘mssmn in accordance wﬁh paragmph 5.2.1. Thtz light
transmission at cvery part-of the pr;mar) visual area shall be-no less than 15 :

4, .3 Pﬂsmnlic Power - el &

b

Each face shleld specxmen shall be tested for pmmanc power in arm’rdzmce with paragranh 5.2.2. The center of

s / the primary-visual area shall be free of any distortion that would cause the intersection of the teleseope crosshairs to

“Tall outside the inner circle of the test target. The entire primary visual afea sha}l be free of any distartion that would
_cause the crosshaxrs to fall outside the outer circle of the test target.

4 2.4 Refra:hve Power

Each face shield specimen shall bF tested for refractive power in acmrdanee mxh parazraph 5.2.3. The refractive ,
Dwer shall be between -1/8 and +1/8 dlopter S o , i

,4 2‘5 Remlvmg Power

Each face ‘-Iueld spec;men shall be tested for resomng pm@er in accordance with paraaraph 5.2,3. The resolving
pcmer shall be sach that the senes of lmes marke& Y347 on the ’\}Bb Requlutlon Test C hart [3] s deaﬁv resolveé

4 2, 6 lmpm:r Proiechon

‘,/,

Each face shield ‘shall be tested for impact pmtectmn in accordance with" paranraph a"dz /mt’hout any
demonstrable electnml contart being made between the Rice shield and either of the two test Méadform cofitact
-Sensors. s o s .

' 427 Fas&emng System '

, Eavh face shield shall remain attached to the helmet by all of xL« fastenmg det ues after suh;e!cuon to the xmpact
atemfm test descnhed in pararfraph 5.2.4.

s Test Ms‘n-ggp/{

5.1 Riot Helmet Test Methods -
5.1.1 Pefipherdi Vision Test
511, 1 Test Headform.

“The test headform ¢hail be size 7 1/4 and shall hase two cwnmemcal slms which define a 120° angle lying in
the plane 15 mm above and parallel to the basic plane, with the apex at the point of intérseetion of the above-deﬁned

=N

-plane, the mlti-sagxttal plane and ‘thc front surface of the headform, as shown in figure 3. T

TR

51.L2 Test Procedure .~ - - S : ~ o Tl

 Place the helmet sqa;arefv on the headform so that the mid-sagiftal plane of the helmet coincides with the mud‘ S
sagittal plane of the headform. Place a strmghtedge along the base of each of the slots. Alternately, it is acceptableto -
conduct this test with a template constriitted so that two atrmghtf:dges with an ifcluded angle of 120° extend beyond
the sides of the helmet when the apex of that angle is in contact with the headform on the mid-sagittal plane and the
template forms a plane parallel to and 15 mm above the basic plane. If the edging of the helmet protrudes forward of
“either of the extended lines as defined by the strmvhte&;,e or template, the helmet fails this test.

5.1 1.2 lmpad M’enunhon Test . ' ‘ v ; R
541.2;1 Test Equipmanf, : » ‘
51251 Test Hudfarm CE o k ‘ . e
The test headform sball be size 7 174" &n& shall exhibit no resonance frequem fes below 3000 Hz; it may be

made of any suitable magnesium alloy such as K-1A. Its dimensions are given in figure 4.

R
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5.1.21.2 Brop Asﬁmbly e 8 R / : v’ T C - R

o :
The d’mp av}semhlw, mnsxsnng (;f‘ thr test he&dfaw’«fﬁr‘ aénelemmeter, and the supporting arm, shall have a total
“mass of 5101 kg, The center of mass of she :f*zsmnbiv shall lie mth'n 8 cong uf" H) mvluded angles aonut the

vertxcal with its apﬁx at the point ¢ of ;mct.

e 8

.1.2 13 Teskﬁnvﬂ e _ ‘ } ‘
- The test am il shall be. made of sxeﬁl and lmw a hexmsphmm] stnkmg surface with o 48 mm radive of
| xurvatpees ~The anvil shall f«e fimiv moumed ona atued plate 2505250225 s mmxmum, hacked mzh a «uhci mass ui
< atlgast 140-kg. - ) _ : N . B 0 S :

T 51214 Acca,aaﬁnn/asuwmant Sysfem ,

The dcrelersmeter shnula he able t withsfand shscks up to 2000 g_vlae age eferaufm data vhanrte! weluding al

- instrmentation ‘which may alter the fxf{gag‘nm content of the test"data and all rec gmlmg and analvsis frmweaimm .
shall comply with S4E ‘Recommended Practice J211b requxrements for channel cl#ﬁ*{e 1000 I(r} Thf‘ thme durmxmt wE
eler, won shalk he mmmtﬁable withir =0.Fms, - «

- 5L2d .5 %

W’hen the bare-drip anaembh« is dropped on the refe?em:?: a*ml from an appmpr thz?n, it shall pmdme A
peak aceeleration of 40020 ¢, and acceleragons ahove 200 g, of at least 1 ms dyzution. The reference arivil may be
made of any material that will reproducibly vield these results with 2 precision of 01 ms. A xeference anvil feund
1o bé suitable is: a Y-in Open Blue Modular Fiaswy'&r ngr‘mmgr« available from TS ‘“ﬁi{ll‘h urp., PO Box
24012, aneap;ms, Mine, 55424, ; s eE Rl

- i
P

K

e K 5.1.2.-1 5 Envirenmental Chnmhfxrs L

Sl The environmental c}mmher/ﬂr shapbers @haﬂ Be capable of ptm'zdm’g ambient zemperarvren of <18

(14£3°F) and 50£2°C ql A.& °F); and of hokhng those temperamges for at least 24 h o

5.1 22 Conditient

/ L
5.1 2.2.2 fKoo %mp rri&m

(.ﬁ;%émon rgg elmet at a temperature ef 2\, tM ’6"’ 10 82 F) faf at least 4 h

5; .2-2;2 VW TCMPi!’uim'g N “:r///;,,;,:i

Candztmn a second -helmet bsr plaemg it in @,n enwmnmenml f'hamber ata tempemm nf -15'*"2 °C{14£3°F)
Inz for ngt lesmthend b fior marﬁ,’flaxf 24 h,

SJ 2.2.3 High Tnmpsru!ura

"Condition a third helmet by placing it in an environmental chamber at & iempeﬂawre af é e El}"‘* F
for wot less than 4 b nor sore thim 24 b :

5.1.2.24 Wﬁ_‘hr

- Landmon & fourth helmet by immersing it in water a&a'wdipemmfé of 255 °C {7719 °F) for not less than 4 .
* W nor wore thar 24 h. I : ' C oy

5.1 2.3 TYest ‘Procﬁdarc

‘Bet up the test equipment as shown in figure 5. Mount the accelgrometer at the venter of mass of the d};«}‘{
* assembly with the sensitive axis aligned to \mhm 5° of the vertical. Thro\lghmm the ealibration and tebtmg maiutin
the ambient temperature at 20 to 28 °C (68 to 82 °F) and the relative huuu\dlty at 30 to 70%.

Prior to testing, allow all electronic equipment to warm up for 30 min or until ht&hxht\? is achze&ed whichexes: =~
timte is greater, Check the instrumentation before and after each period of testing by dmppmg the bare instrumented
drop assembly onto the reference anvil three times from the height which expenence has shown will pmdnce a peak
acceleration of 400:£20. g, and an acceleration above 200 g, of at least 1 ms dwsation. Should the average
aceeleration-time histary obtained priov to testing differ from th%s, adjust the equipiient s necessary.’ Should the post-
test average differ from the pre-test av erage by more than 40 g, diseard.the entire test serics.

&
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T S0 s FRaRe S, Impact apendatan tess setp

I E : %
Ea . - . I . S i o

) Pz*econdxtmn one each of the fout helmets- compmsmg thﬂ: test sarug;e to roam anpemmre, }mv wm ﬂeramre,
high -temperature, and water, in gecordance with paragt*aph 5.1.2.2,-Begin testing unmt“dxmeiv after’ a‘hﬁbﬂei s
removed from the conditioning eivironment, After 5 min !tlf testing return the hebmerto th’ concimz,amg emtmxpmem

for at lesst 15.miy, and continue this alternation usitil the’ testing is completed
. #osition the helmet squarely off the tey heddform and secure it by its ch:r _strap or other means that will not -
_ interfere s#ith the test. Adjust the vertical drop height mwrdban ynngﬁt»aac/ltv of 6.6::0.3 m/sec. Impact eac’-r
‘helmet once at each of four sites:  front, side,back aadl towéﬁﬁows = N
Impatt the front of each helmet in it r i/epabmmﬁ by the reference plane, the plane parallei fo. and 50 mm
above the reference plane, ané: ﬁmpl»/es parailei to and’ 50 mm t¢ either side of the mid-sagittal planm , .
v Impact the sidé of Each/zrc’ met m}}he area bounded by-the reference plane, the plave paraliel o and 50 Tim R
. l.umre the fefereaée pianga and the plae;gﬁ paraliel to and 50 mm to either side of the coronal plane. - Ly
’ Tmpact the bagk" of each helipet in the ‘area bounded by the-feference plane, the pkine parallel to and 50 ﬁiﬁl”;"w 'y
above the refersrice plane, and the planes parzilel to and 50 mmvty either side of the mjd-sagitial plane. oo
Impast the top of each helmet a & point within 50 ‘mm of the i mwrsectxem of the mid-sagittal plane, the coronal
Pium;/ ‘and the guter surface of the helmet. s »
7777 BRecord the accelerationi-time histoi of each xmpam and contjaue thls pmcedure unul each of the foyr
' T Aco /dmoned helmets has been tested. : :

‘e A E %n-mﬂlcn &ez’i’ﬁuna ‘I'ui ‘
5.1,4.! YA‘! Equipmwm oo , e ' o ’{’//‘ 2
| s.La/n Tast Headform P P N L

X
“

&

r"he test headform sl‘ail be. size 7 1/4 and above the referem'e plm7/é§/ it have an electrrcallv mnducnve '
v g - surface which is q%eemcallv connected to the, eentact-indicator (par. 5.1 %‘1 3). While the material used for the ~ o
A oo electncgl%y c:ontfun:!uu'l -surface is not cnucal. alaminum fml is niot. suntab!e»{or this purpose, . e




”{d 3 'aneiruL-:n S"ﬁkﬂl’

qe o ia

smker s}mﬂ be a cone 'wuh“an ”"lucﬁﬂd avgfe of ou-wir.ff, a hmght n‘ 38 mm., auJ"a t&p rmfmz, ofT}.S 0. I\ mm, 'i‘ he
bardness of the striking tm shall be Eﬁmkwell w(*ale-! L 6E, '1 he peneimtmn sf"x/[wr shall })e elﬂcmcallv (-unneMed o thf:

3
5&3 1.3 ﬁémn« lndxm!cr . , ’ R

contact mﬁ" catir (par. 5.15 3.

[

N

? . ,:;-;:f"_r::r::f'_:' ' LIl v 20
- The contaerindicator shall indipate nmm y electric aI contact of 1 s dur&;um m longer has been made betweest
3 tion ‘striker and the condyfiive sv;z{'a«'w of rh» unzt headfosm - :

5.%3..2 ‘mtpracedm o L e L Y

. Bet up the test equipment. a» shown in figure 6, Agair :
?ﬂb;ec/;ed to the impact attensiation test.in the sayne ’e*nnrmw’wnt in whiech it had Beﬁl’l mndmon 4 fnx that’ tesr
descrjbed in paragraph 54.2.2. o : ,

{Place the|chnditioned hrinrer o t}w fest heudfnmmrd sgeure zr, bv its ¢hm strap of bv other mcﬁnz zbat mfl not-
: ;;e/tfeza with- the. test. Adjhet the helmet in the ;:;rme manner.as a person would adjmat
- pez/ etraticn «im‘c{*r in #mded ﬁﬂ% saly the uuter <’nfare o fha» hthnet amwhere afm

’ n/( as mras,ured fmm the rvrﬁver ,;f;m% mj',’.z.e potnt of the WIN {

";//he frar helmets W at least two penets ;jﬁ:m Blows. Z‘uﬁuxx
. touch the electrically conductive zmrfg&/'t* with 1}1%1%”%&117(;31 -trtk
:xm;act mdwator ciremit.:

N
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mdxtu‘m e&r*h nf the f'nur helmets that had been




o :,\
g 5.4 Retenhon Sysfem Tast . ‘ S = R ‘““.\\
5.1.4.1 Test !\.eudform S ‘ ' o - o N \\
Ay
The test headform shall. be size 7 17 4 and capable of suppo\rtmg the helmet when a load of ]aOO N (330 Ibf) is -
applied to the retention system ' v \\
50432 Test Procedure . E : S : \\i\‘ '
‘ - pefrme T fl o . e . )
Again conditien wach™of the four helmets. sthat had been subjected to the impact attenuation and penetratio‘xi’ ) Y
. resistancevtests in the same Pn\nmr-ment ir which 1t had been conditioned- for those tests, as described in-paragraph ' 3
i bos1220 : ' -

Place the conditioned Eclmet on the rigidly mounted te-at headform in such a manner that it wxll not move durmg
the application of the test loads and fasten the chin strap to the loading device, as shown in ﬁgure 7. Take care that
;th pomts of attachment of the ¢hin strap to the helmet as well as the chin strap itself will be subjected to the test.
Apply_the test loads petpendxcular to the basic piane of the headform and symmetrwa[lv with respect to the
" helmet retention systen... '
_ ‘Statically load the retentiof System. with 225 N (50 6 1bf) for at ieast 30 s and then measure. the maxxmum
distance between the chin strap and the apex of the heinret. Da.not remove the load.
Apply an additional 1230 N (276.5 1bf) to the retention system for at least 3 min and again measure the
niaximum distance between the chin strap and the apex of the helmer.
Record any break in the retention system. Record any slip or stretch as the dlffercnce between the two dxstance
measurements. Continne. this test until each of the four condtt;oned ‘helmets haa been tested: .

"RIGID RINGS

oo~

Ficurk 7. Retention system test setup,
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5. 2 Face Shield Test Meihods
- 5.2.1 Light Transmlsswn Test
5211 Test Equipment

52.1.1.1 L|ghi Source

The light source shall consist of a quartz-halogen lamp mounted inside a box with matte white inner surfaces for

maximum _diffusion. Centered on one face of the box shall be an ‘8x8 cm window fitted with a flashed opal glass

- diffuser mounted inside the box with its flashed side facing away fr()m the lamp. The lamp shall be operated so that -

its color lzemperature is 2856 K as viewed through the dlffuser

5.2.). |.2 Pholome?ar

‘The photometer shall be equipped with a photodetector whose spectral response is corrected to approximate the-

~ CIE photopic curve [2]. The photometer’s maximum sensitivity shall be at 55025 nm and it shail not respond to
i wavelengths below 42525 nm or above 700+25 nm. Its f‘ eld of view shallbet between 2° and 8°

52.1.2 Test Procedure s :

Set up the test entupment as shown in figure 8, with the photometer 30 cm from the light s>urce diffuser. Aline
the optic axis’ of the photometer with the light bulb and the center of the luminous area, perpeudicular to the surface
“of the light source diffuser.

With no test specimen in the light path, ad]uet the photometer sensmvxty so that the photometer reads close to
full scale and record the photometer reading as I,

Clean the face shield thoroughly and place it in the light path so that its convex face is perpendlcular to and no
" ‘more than 6 mm in front of the diffuser and its concave face is toward the photometer Record the resulting

photometer readmg as T and calculate the light transmission as 100 1/1,.

DIFFUSER

_— FATE SHIELD
NG PHOTOMETER
e ‘\ - - - - - ;} j )
Bx8 cm WINDOW
—={ | 6 mm MAX. |
r L 30 cm
i 3}

FIGURE 8, Light transmission test setup.

522 t‘rismufic Power Test
5227 Test Equipmej'
5.2.2.1. Teleseope ,

: The telescope shall have a magnifying power of 8 to 10 diameters and shall be equipped with crosshairs. It shall
-have an effective aperture of 192a 25 mm.

10
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52212 TesiTorget e _ |

. The test target shall consist of two concentric’“circles' héving diameters of 10 mm su.l 25 mm, respectively, with
their center marked with an “X.” The target shall be drawn in black on a white backgror. nd and illuminated so that it
is clearly visible when viewed through the telescope from a distance of 6 m. S

5222 Test Procedun

Set up the test equipment as shown in figure 9, with the target located 6 m from the objective lens of the rigidly

““mounted telescope. With no test specimen in the line of sight, focus the telescope on the test target and adjust their

positions so that the intersection of the telescope crosshairs is centered over the “X"" at the center of the test target.
Then position the face shield so that its concave side faces the telescope and the center-of its primary viewing
area is 8 cm in front of the telescope and normal to the line of sight. Refocus the telescope on the test target and

observe, whether the intersection of the telescope crosshairs falls within the image of the inner circle of the test targec,

Test the entire primary visual area of the face shield by moving it through the line of sight of the telescope,
taking care to assure that the part of the face shield in the line of sight is perpendicular to the line of sight, and
obser. . hether the mtersectlon of the telescope crosshalrs stays within the image ‘of the outer circle of the test

target.
5.2.3 Refractive Power and Resolving Power Test -

Use the test setup shown in figure 9, but replace the prismatic power test target with an NBS Resolution Test
Chart [3). With no test specimen in tkz line of sight, place a standard +-1/8 diopter lens immediately in front of the
objective lens of the telescope, focus the telescope on the test chart and mark a line on the draw tube to indicate the

" the position of best focus. Replace the +1/8 diopter lens with a ~1/8 diopter lens and again focus the telescope and

mark the position of best focus on the draw tube. The two lines on the draw tube ‘mark the hmxts of acceptable

refractive power (-1/8 to +-1/8 diopter).
Remove the -1/8 diopter lens and posmon the face shield so that the center of its primary visual area is normal

to the line of sight. Focus the telescope and observe whather the position of best focus falls between the two marks on

“the draw tube; if it does, the face shield passes the refractive power test. Also observe whether the series of lines

marked “34” are resolved as separate lines; if they are, the face shield passes the resolving power test.

- 6m N
L raner | g le——8em
T | -
| useorsewr M TELESCOPE.
// 1 '

4‘" - |
v | FACE SHIELD

FIGURF. 9. Setup for the prismatic power, refractive power and resolving power tests;

i



5.2.4 impact Prole'cﬂ.onandfush‘ning'Sysie_m Tost

5.2}4.} Test Equipment e C _ S /,f
52.4.1.1 Test Headform

The test headform siall be size 7 1/4, made of a rigid material such as epoxy, have the dlmensxons shown in
,flgure 10, and be fitted with two contact sensors as shown in details A and B

- 5.24.1. 2 Con'acf Indicator

The contact indicator shall indicate when electrical contact of 1 ms duration or longer has been made betwecn

the conductive surface of the face shield and either one of the test headform contact sensors. -
52.4.1.3  Impactor

-The impactor shall be a steel cylinder 45 mm in diameter with a hemxspherxcal surface on one end. The mass of
the impactor shall be 1000+4~5—0 & :

149.9
200.9 _
100.0 T 162
—~ M - R CONTOUR
1 : 200.1 AT REFERENCE
130 : 5 PLANE
1'33,0 k REFERENCE PLANE 2200
BASIC PLANE ‘ : ‘
i 261 p—m.
] S /- L0
= Pl Ay . R A
H 16321 CONTOUR
] 198.1 635 AT BASIC .
B { B - PLANE
2 g | & i '
30
SIDE VIEW
137.2

IBY,AO ilf—x:R -~ /RBUNDED Tp
wo ' __Ej'n,
)\Y/_ —’l |I° DEYALL B

DETAIL A

FIGURE 10, Impact protection and fastening system test headform, dimensions in mm.
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5242 Test Procadurs LT s

Set up the test equipment as shown in figure 11. Line the concave surface of each fwe sluelJ with a comlncnve _
material such as heavy-duty aluminum foil, attach the face shield to a helmet in sccordance with the manufacturer’s
instructions, and leave it attached throughout the preconditioning and testing. ‘

Precondition one each of the three face shields comprising the test sample to room temperature, low’
temperature, and high temperature, respectively, in accordance with paragraph 5.1.2.2. Begin testing immediately
after removing the face shield from the conditioning environment. After 5 min of testing return the face shicld to the
conditioning environment for at least 15 min. and continue this alternation until the tésting is completed.

_ Position a helmet, with one of the three preconditioned face shields attached, squarely on the test headform, and
fasten the chinstrap securely. Electrically connect the face shield liner, through the contact indicator, to each of the

two test headform contact sensors. Position the helmeted test headform face up, with its coronal plane horizontal and.

its mid-sagittal plane vertical, and support it firmly. Suspend the impactor inside the vertical dmp tube 804-1-0 cm
above the face shield, with its hemispherical end facing down, directly above the contact sensor on the nose of the
headform. Impact the face shield by releasing the impactor and allowing it to fall freely. Observe whether or not the
contact indicator indicates that the face shield had made electrical contact with the headform contact sensor.

, Reposition the face shield if necessary and impact it a second txme in the same area. Repeat t.he above pmeedure
' for the remaining two face shield specimens.

Reposmon the helmeted test headform side up . g d head tilted down, with its coronal plane vertical, its mld- '
sagittal plane at an angle of 30° with the honzomal and the side contact sensor directly nnder the lmpaclor. Repeat ‘
the testing as described above.

Observe whether or not each face shield remained attached to thl, helmet by all of its fasteners after each of the
impacts dehvered dunng this test. : ‘

has—— GUIDE TUBE

INMPACTOR

FACE SHIELD

CONTACT SENSOR

CONTACT INDICATOR

o

X

. FIGURE 1). Impact protection and fastening system test setup.
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