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1995 STANDARD FOR PROTECTIVE
HEADGEAR
For Use With Bicycles

Special Note to Helmet Users

1995 There are four reasons for you to be interestelisnStandard:
1. Bicycling imposes risks of death or permanent

i [ t due to head injury.
S-I-AN DARD 2. I‘rn;ia;l)rrrgztr;r uzg oc; p?(gatecigi/ljerﬁelmets can minirtieze
isk of death ti i t.
FOR PROTECTIVE 3. The protective capacity of & helmet is difio

measure, particularly at the time of purchase er us
H EADGEAR 4. Snell certification backed by ongoing random samp
testing identifies those helmet models providindg an
. . maintaining the highest levels of head protection.
1998 revision
There are at least four critical elements affectindgpelmet's
protective properties:
1. Impact management - how well the helmet protects
against collisions with large objects.
2. Helmet positional stability - whether the helmwét be
in place, on the head, when it's needed.
3. Retention system strength - whether the chipsteae
sufficiently strong to hold the helmet throughotiead

For Use in Bicycling

impact.
4. Extent of Protection - the area of the head pteteby
the helmet.
Snell Memorial Foundation, Inc. This Standard describes simple tests for all fduhese items.
3628 Madison Avenue, Suite 11 However, the tests for the second item, helmeilgialof necessity
North Highlands, CA 95660 presume that the helmet is well matched to theevesanead and that

it has been carefully adjusted to obtain the hegoksible. Unless
you take similar care in the selection and fittiigour own helmet,

you may not obtain the level of protection thatrent headgear can
provide.

© 2000 Snell Memorial Foundation, Inc.



The Foundation recommends the simple, straightfadwa
procedure recommended to consumers by most helmet
manufacturers:

Position the helmet on your head so that it sitsda
your forehead; if you can't see the edge of the lai the
extreme upper range of your vision, the helmetabably
out of place. Adjust the chinstraps so that, wheckled,
they hold the helmet firmly in place. This posifiog and
adjusting should be repeated to obtain the very rlessilt
possible. The procedure initially may be time econimg.

Take the time.

Try to remove the helmet without undoing the chin
strap. If the helmet comes off or shifts over yeyes,
readjust and try again. If no adjustment seenagotil, this
helmet is not for you; try another.

This procedure is also the basis of the test ftméestability
described in this Standard. This test performs#mee steps but uses
standard headforms.

However, you must still perform this procedure jamurself
when buying a helmet and every time you wear a éelndnly in
this way will you be able to make all the propejuatinents in pads
and strapping to get the best fit possible. Funtloee, your test on
your own head will be an improvement on ours; ydludetermine
whether the helmet is appropriate for you persgnall

There are several other important aspects of helfmebnsider.
Helmets for toddlers and young children are helddifferent
performance requirements than helmets for adutt®ter children.
Also, full face helmet configurations generally museet all
requirements set for other helmets plus an addititest of its full
face component. Special care must be taken toetizat the helmet
you select is appropriate to the age of the wesndiis of the desired
full or open face configuration.

The United States Consumer Product Safety Commissio
(CPSC) has established separate requirements dgcldihelmets
intended for persons age 1 and older, and for psrage 5 and older.
Helmets for children between the ages of one arelyfears must
cover more of the wearer’s head than helmets iegrfior persons

age five and older. Helmets meeting this 199&ien of the 1995
Standard for protective headgear for use in biogcluill also meet
all CPSC performance requirements for adults aderaihildren but
may not provide the extended coverage CPSC reqtorethose
under five years.

Therefore, the Snell Memorial Foundation has pregaan
addendum to this standard titled Child Helmet Adttlen to the 1995
Standards for Protective Headgear for Children Sagqe Through
Four Years For Use in BicyclingHelmets meeting this as modified
by the addendum will also meet all CPSC performaeqeirements
for toddlers and younger children, and will be dedaas certified to
B-95C.

Full face helmets provide an additional measurerofection
from facial injuries. The external shell of thésdmets includes a
rigid "chin” bar that passes from left to right otiee lower part of
the face. The Foundation has devised specialfastise chin bars
of full face helmets. However, the presence ohia dar may not
assure full facial protection. Some helmets conith & separate
structure that bolts to the helmet in order to cdkie lower part of
the face. These removable chin bars are oftemdet® to deflect
debris and may not be effective facial protectionfalls and
accidents. The Foundation does not test remowdbiebars and
considers any headgear equipped with them to bepan face
helmet.

FOREWORD

In a bicycle accident, the rider may suffer injorydeath ™.
Helmets on the market today offer varying degrégsatection, but
the consumer has little basis for judging the redegffectiveness of
a given model. This Standard presents a rationsdns for
differentiating between helmets which meet spettiitandards for
impact protection and retention system effectiveresl those which
do not.

'Baker, Susan P., et al., Injuries to BicyclistdNational Perspective
(Baltimore: Johns Hopkins University Injury Pretien Center, 1993).
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The Snell Foundation urges that protective helibetsequired
for all individuals participating in supervised g events and
encourages the general public to wear helmets whigket
appropriate performance standards

This 1995 Standard establishes performaglaracteristics
suitable for bicycling. This Standard does not establish
construction and material specifications. The Foundation does
not recommend specific materialsor designs. Manufacturers
submit helmets to be tested under this Standardf &mel submitted
helmets pass, a certification is issued.

The Foundation will make available the identity thfose
products which have been Snell certified but woll attempt to rank
those products according to performance or to ahgrocriteria.
Neither does the Foundation distinguish between rteeds of
participants in competitive bicycling events andsth of the general
public.

All of the requirements described herein, including both
initial certification and random sample testing, are an integral
part of thisStandard. No helmet can satisfy the Standard unless
it is subject to both certification and random sample testing by
the Foundation.

Snell certification for protective headgear requiresa specific
contractual agreement between the primary headgear
manufacturer and theFoundation. Certification proceduresmay
be obtained upon application to the Foundation.

SNELL MEMORIAL FOUNDATION is a registered
certification mark and B-95, B-95A and B-95C are certification
mar ks of the Snell Memorial Foundation.

2The Foundation has published Standards for headgedrin bicycling,
non-motorized sports, motorcycling, automobile mgcikarting, competitive
skiing, skiing and snowboarding and in equestrigtiviies. Copies of these
Standards are available on request.
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INTRODUCTION

This Standard addresses the problem of protedtangead from
direct impact with various shapes of surfaces thay be
encountered in a bicycling accident. The Stangaedcribes direct
measures of several factors bearing on a helnigity o protect the
head as well as its general serviceability as ligtyweadgear. Thus,
this Standard is directed towards the kinds ofgrerénce bearing on
head protection that may not readily be discernible even
knowledgeable consumers at the time of purchase.

Some of these performance requirements have bgeassed
in terms of limitations on the various componemts geatures of the
single general helmet configuration currently aafalié. These
expressions have been used only for the sake afycéand should
not be misinterpreted as requiring specific confidions or
materials. As newer helmet technologies appeagethimitations
will be re-examined and, perhaps, restated.

A bicycle helmet consists generally of a rigid headering and
a retention system composed of flexible strapstardware. The
rigid covering protects the head from direct imgacits capacity to
manage impact energy and also by its capacity t@asp a
concentrated load at its outer surface over a flasgea of the
wearer's head.

The retention system holds the headgear in poditimughout
normal usage and especially during falls and aot&ge This
Standard applies two different tests to the revergiystem. The first
of these tests for stability by fitting the headygéa a standard
headform and then attempting to displace it by ypgltangential
shock loadings. The second tests retention systeemgth by
applying a shock load to the system componentsitfira simulated
chin.

The quality of the fit and the care taken with dltfustments are
absolutely critical elements in these tesibie manufacturer must
providesuitable guidance so that thewearer will be ableto select
and adjust headgear to aobtain the necessary quality of fit and
positional stability.



The capacity for impact protection is determined disect
measurement of the shock delivered through the dtelim a
headform when the helmeted headform is dropped spezified
manner onto any of three unyielding anvils.

Most bicycle helmets are intended to accommodange of
head sizes and shapes. Various thicknesses liémepiadding may
be placed within otherwise identical helmets toficpme the fit to
several different ranges of head size. This esgilbadding does not
significantly affect the way the helmet absorbs attenuates impact
and is not directly addressed in this Standard.

Full face helmets provide a measure of facial mtate in
addition to the impact protection generally soughte principle
feature of a full face helmet is a chin bar thateass forward to
cover the jaw area converting the facial openinig avisual port.

In order to be considered a full face helmet, thia bar must be
an integral part of the helmet structure. The &4ad then tests the
rigidity of the chin bar by dropping a weight oritat a specified
velocity so as to attempt to force the chin barawithe interior of
the helmet. The chin bar must not deflect moren thaspecified
amount.

Other general features of bicycle helmets may theleye
shades, bright colors and reflective surfaces.sé&lfeatures all deal
with matters of safety and comfort that are nog¢cliy addressed in
this Standard but which merit the consideratiowedrers as well as
manufacturers.

Although bicycle helmet use has been shown to redwad
injuries significantly, there are limits to a helfseprotective
capability. No helmet can protect the wearer agjaiii foreseeable
accidents. Therefore, injury, death or permanemairment may
occur in accidents which exceed the protective lodipaof any
helmet including even those helmets meeting theirexpents of this
Standard.

A helmet's protective capability may be exhaustexhiaccident.
Helmets are constructed so that the energy ofw lsdlananaged by
the helmet, which may cause its partial or totatidestion. Because
the damage may not be readily apparent, the Foiondstrongly
recommends that a helmet impacted in an accidermtbmed to the

manufacturer for complete inspection. If it is possible to do so,
the helmet should always be destroyed and replaced.

Finally, the protective capability may diminish otiene. Some
helmets are made of materials which deterioratén \aije and
therefore have a limited life span. At the presénte, the
Foundation recommends that bicycle helmets be ceglafter five
(5) years, or less if the manufacturer so recommiend

CONSTRUCTION

A. General

The assembled helmet shall have smooth externairgchal
surfaces. Any feature projecting more than 5 myohd the outer
surface must readily break away; all other progition the outer
surface shall be smoothly faired and offer mininfiattional
resistance to tangential impact forces. Therd $leaho fixture on
the inner surface projecting more than 2 mm inéohtblmet interior.
The helmet shall provide as nearly uniform impacitgction over
the entire protected area as is practicable.

If the absence of any detachable component oféhadt does
not prevent its being worn, then this absence moastompromise
either the retention system or the impact protectibany part of the
helmet detaches during testing, it must offer mefation or puncture
hazard nor reduce the area of coverage of the head.

If the manufacturer provides add-ons such as viacs shields
and neck curtains with the helmet, these add-orss neither lessen
the protective capability of the basic helmet neate a direct hazard
for the wearer.

B. Materials

Ideally, materials used in the manufacture of thknet should
be of durable quality and not be harmed by expotuin, rain,
dust, vibration, sweat or products applied to thé or hair.
Similarly, the materials should not degrade duetemperature
extremes likely to be encountered in routine stexagransportation.

Materials which are known to cause skin irritation are
conducive to disease shall not be used for the pdrich contact the
skin. Materials that support the growth of fungatgae shall not be
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used. Padding or lining materials, if used, magétachable for the
purpose of washing.
C. Finish

All edges of the helmet shall be smoothed and redmwdth no
metallic parts or other rigid projections on thsidte of the shell that
might injure the wearer's head in the event of ichpa
D. Retention System

The retention system shall be designed so as twuliage
misuse. That is, of all the ways in which the métn system might
be used, the design use shall be the simplest aickest to
implement. Helmets shall not be fitted with "nasential” features
which, if misused, can degrade the performance.iciQrelease
buckles, if used, shall not be able to be releasmdivertently.

E. Peripheral Vision

The helmet shall provide peripheral visual cleaeancThis
clearance is defined using a reference headformopppte to the
size of the helmet and corresponds to a visual fi¢lat least 110
to the right and to the left of straight ahead.

The helmet shall also provide an upward visualreleee. This
clearance is defined using a reference headformopppte to the
size of the helmet and corresponds to a visual fiélat least 25
upward from horizontal.

QUALIFICATIONS FOR CERTIFICATION

For qualification testing, helmets shall be in saene condition
as those offered for sale. No helmet or compondinth has been
subjected to any tests described in this Standwalli Ise offered for
sale after testing. A total of six (6) completdnmets must be
submitted by the manufacturer for a certificatiesttprogram for
each size of this model offered for sale. Fivéhese samples will
be destroyed in testing; the sixth shall be rethfoecomparison and
reference.

MODIFICATIONS

Cosmetic changes to certified headgear are pebtassSuch
changes are generally limited to marking or tringnine headgear
with manufacturer approved paint or tape.

Otherwise, maodification of certified headgear cesanhew
headgear which will not have the confidence antfution of the
Foundation until samples have been submitted araluated.
Manufacturers must not place the Foundation'sfietiion label in
any modified headgear for which they have not rekiwritten
permission.

After-market modifiers of such certified headgebhowdd be
aware that any structural modification may adversaffect a
helmet's protective capability and therefore indate the
certification.

RANDOM SAMPLE TESTING

In addition to the certification testing, the Foatidn will
routinely obtain and test samples of previouslytified models.
These samples will be selected from among thos&stotended for
retail sale to consumers. In this manner, the Bation will attempt
to ensure that the helmets made available to thécpecontinue to
meet the performance requirements of this Standard.

In cases where helmets are provided directly tostesed do not
pass through a normal sales distribution systeeni-ttundation will
set up alternative procedures to monitor certifipcbducts.
Specifically, if helmets are provided directly &ams or individuals
for use in organized events, the Foundation musgt hacess to the
helmets for spot checking and non-destructive exeln.

LABELING AND MARKING
Each helmet shall have durable, visible and legiabeling

identifying the manufacturer, the month and yeanahufacture, the
model and the size. Labeling shall be uncodedeithdr in English



or a language common to the area where the helaretso be
distributed. The headgear shall also be labeletheofollowing
effect:

1. Certified for bicycle use only.

2. No helmet can protect the wearer against allsiEeable
impacts. However, for maximum protection, the hetlm
must be of good fit and all retention straps messécurely
fastened to retain the helmet. The helmet, whtsdfiand
fastened, shall not be removed easily.

3. This helmet is so constructed that the energgnafmpact
may be absorbed through its partial destructioough
damage may not be visible. If it suffers an imp#anust
either be returned to the manufacturer for inspectir be
destroyed and replaced.

If any of the helmet components are sensitive toroon
solvents, adhesives, paints or cleansers; the hehust also bear
labels to the following effect:

This helmet can be seriously damaged by some common
substances without visible damage. Apply only the
following: (Recommended cleaning agents, paints,
adhesives and the like) as appropriate.

These items must be preceded by the signal wordRWANG"
or, if the items are not expressed in English, st appropriate
translation of "WARNING." Only a single signal wbris required
if more than one of these items are included dngleslabel but each
label containing any of these items must include gtgnal word.
The signal word shall be all in capital lettersldoprint, and a type
size equal to or greater than the other text oratbel.

Each helmet shall also include one of the Foundatserialized
certification labels. The Snell certification latshall be placed
either inside or on the outside of the helmet,mw@priate, in such
a way that it cannot be removed intact.

The registered trademark (certification label) bE tSnell
Memorial Foundation may be used by the manufaciombr under
license from the Snell Memorial Foundation.
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EXTENT OF PROTECTION

The extent of protection corresponds to that regiotne head
for which protection is sought. This region isidel according to
the geometry of four reference headforms: 'A',"E','M’ and 'O
which are described in International Standards @irgéion (ISO)
Draft Standard ISO DIS 6220-1983.

There are a number of planes fixed in the geomatrhese
headforms as shown in figure 1. This descriptibthe extent of
protection uses the 1ISO definitions of the basinp| the longitudinal
plane, the transverse plane and the reference ptawell as several
other planes which have been defined strictly fumvenience and
clarity.

The basic plane corresponds to the anatomical [§rena@kfort
plane) that includes the auditory meatuses andnfieeior orbital
rims. The longitudinal or mid-sagittal plane igpendicular to the
basic plane and is the plane of symmetry dividiregright half of the
headform from the left. The transverse or coropkne is
perpendicular to both the longitudinal and basienpk. It
corresponds to the anatomical plane that conthmdwo auditory
meatuses and divides the front from the rear postiof the head.
The reference plane is parallel to the basic péamklies above it at
a distance determined by the size of the headf2dmmm, 26 mm,
27.5 mm, 29.0 mm and 30 mm for the 'A' throughhH@adforms
respectively.

These four planes are all well known entities. Témaining
planes, however, have been defined purely for thpgses of this
Standard. The Plane is parallel to the basic plane and lies abov
it at a distance determined by the size of the foead 46.8 mm, 50
mm, 53 mm, 55.2 mm and 57.2 mm for the 'A’' thro@headforms
respectively.

The § plane is parallel to the,lane and the basic plane and
lies between them at a distance of 17.4 mm, 18.8 2@mmm, 21
mm and 21.7 mm below the,Splane for the 'A' through 'O’
headforms respectively. The @ane is parallel to the,plane and
lies below it at a distance of 34.8 mm, 37.6 mmini, 42 mm and
43.5 mm for the 'A’ through 'O" headforms respetyivl he S plane
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is also parallel to the,$lane and lies below it at a distance of 52.2
mm, 56.4 mm, 60 mm, 63 mm and 64.5 mm for thehfdugh 'O’
headforms respectively.

The fore plane is parallel to the transverse pldhées behind
the point where the reference plane and longituigilzaes intersect
with the front surface of the headform. The dis&afiom this point,
hereafter called the reference point, is determimethe size of the
headform: 39 mm, 42.2 mm, 45.2 mm, 47.4 mm and @@nXor the
‘A" through 'O" headforms respectively.

The rear plane divides the rear third of the heamhfthe front

i

W,

Impact Footprint

G

two thirds. It is parallel to the transverse plamel lies at a given R
distance behind the reference point. This distédetermined by K | N . |
the size of the headform: 128.6 mm, 139 mm, 148 155.8 mm 1IN0 i P \ S i e

and 161.5 mm for the 'A’ through 'O" headforms eetpely. \ S

figure2. - The Extent of Protection

Loneitadinal Plane
{nicsazite plane:

Reas Plane a b Cc d e f g h

Headform

ansverse Plane

Tore Plane

ISO A 39.0 | 128.6| 17.4( 34.8 46.9 52.

T

240 127

ISO E 42.2 | 139.0| 18.8] 37.60 50.0 56.4 26j0 127

1SO J 45.2 | 148.4| 20.0] 40.00 53.4 609 27 127

1SO A=A Plane LL ISOM 47.4 | 155.8| 21.0] 42.00 55.3 639 290 127

S Plage ——P S Plane

150 Basic Plane 1SO O 49.2 | 1615 21.7] 43.95 57.3 645 300 127
Measurements are in mm’s

Reerence Poirt

The extent of protection provided by the helmeludes the
IS0 Re eratiee Plane entire region above the, $lane and forward of the fore plane, and
the entire region above thg @ane and behind the fore plane (See
Figure 2) however, refer to section C under Tegtimtifled Marking,

figurel. - Planesin thelSO Headform to determine specific requirements.

ISO DIS ---- 6220-1983
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TESTING

A. Helmet Positioning

Each helmet will be positioned on the approprig&diorms for
testing according to the helmet positioning indispscified. If the
manufacturer fails to provide positioning inforneati with
certification samples, the helmets will be posiédaccording to the
best judgement of the Foundation's technical peedon If the
helmets meet certification requirements, the helpesitioning
indices will be those used in all future testing.

These helmet positioning indices represent distarare the
headform measured from the basic plane along thesirction with
the longitudinal plane to the lower edge of tharwed| or the upper
edge of the helmet face port as appropriate.

Helmet positioning indices will be assigned for ladladform
sizes appropriate to the headgear. Each headgelarconceivably
require five helmet positioning indices, one eamhthe ‘A", 'E', 'J',
‘M’ and 'O' headforms.

B. Inspection

Each helmet will be inspected for the required Isitaend for
compliance with the general limitations made omcitire. The
weight and various circumferences will be recorfteccomparison
with other samples of the same make and model.

Some helmets may incorporate innovations and ddsures
not anticipated by this Standard but which raiseceons about the
safety and effectiveness of the headgear. Thdkbewieferred to
members of the Foundation's Board of Directorgf@uation. Any
feature found to reduce the protective capacityhef headgear,
whether explicitly mentioned in this Standard of, ndll be a cause
for rejection.

C. Marking

The helmet is positioned upon the largest apprtgpri&O
headform and held in place with an applied forces@fnewtons
(11.25 Ibs). The intersections of the shell with various defined
planes are then traced onto the outer surface efh#imet as
described below.

The level of the $plane is marked on that portion of the helmet
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in front of the fore plane. The level of thepfne is marked on that
portion lying behind the fore plane. Descending Begments along
the fore plane are marked to join thg &d S planes. These lines
enclose a distinct area of the helmet and defiadbtiundary of the
extent of protection.

If any part of the Splane falls below the edge of the helmet, the
helmet shall be rejected. The helmet may be dedigo that parts
of these descending line segments and portionhefektent of
protection between the fore and rear planes faflide the edges of
the helmet; this shall not be a cause for rejectieinally, except for
a region of 15 mm on both sides of the longitudpiahe, if any part
of the § plane behind the rear plane falls below the edgthe
helmet, the helmet shall be rejected. In areasemie helmet need
not meet the boundary of the extent of protectibrin the test
technician's judgement, there is insufficient matein the helmet
below the test line to withstand impact testingheitt endangering
the test equipment, the helmet may be rejectelistpbint in the
procedures.

A test line shall be drawn within this extent obfaction so that
it is 15 mm from the closest point on the bound&se figure 2). If
the extent of protection lies below the edge otthlenet, the test line
will be drawn 15 mm from an imaginary boundary inéel from a
best approximation to a continuation of the helsrestternal surface.

If identical helmets are to be configured with eifnt
thicknesses of comfort padding to accommodatereifiteranges of
head size, the extent of protection marked ongkedamples shall
include the extent of protection for each differeanfiguration as
marked on the largest headform appropriate for.eddtat is: the
helmet must meet all the requirements of this Stechah each of the
intended configurations.

D. Peripheral Vision

The clearance for peripheral vision will be checkgdlacing
the helmet on each appropriate ISO headform, posity it
according to the apposite helmet positioning inded holding it in
place with a force of 50 newtons. The clearancstrimclude the
following solid angles to the front of the headform
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1. The upward visual clearance.

2. The lateral visual clearance.

3. The downward visual clearance except for the threa

deflector allowance.

The upward visual clearance is the solid angle Hedrby the
reference plane of the headform and a second filew®25 ° up
from the reference plane. This second plane iat¢sshe reference
plane at two points on the front surface of thedfiean that are 31
mm to the right and left of the longitudinal plaeshown in figure
3.

SECOND PLANE

figure4. - Lateral Visual Clearance

figure 3. Upward Visual Clearance

The lateral visual clearance, as shown in figurés4he solid
angle bounded by the reference plane, thpl8ne and two more
planes that are perpendicular to the referenceead that contain
the reference point. One of these two planes femangle of 10
with the longitudinal plane and lies to the lefttloé headform. The
other forms the same angle to the right of the foead

figure5. - Downward Visual Clearance

16 17



The downward visual clearance is the solid angianded by the
basic plane of the headform and a second plard 8% down from
the basic plane that intersects it at two pointtherfront surface of
the headform that are 31 mm to the right and lethe longitudinal
plane as shown in figure 5. However, intrusions this downward
clearance are permitted so long as the intrusigng/ihin the breath
deflector allowance, as shown in figure 6.
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figure 6 .- Breath Deflector Allowance

The breath deflector allowance is shown in figurdténcludes
the region that is within 31 mm to the right andt lef the
longitudinal plane and that lies below the two plauthat form 45
with the longitudinal plane and that intersect itree level of the $
plane.

E. Performance Testing

The performance testing first subjects helmetsdgremic test
of retention system strength or to a test for pmsil stability. The
helmets are then subjected to several impact mamagetests.
These tests are conducted upon helmet samples &#&pe under
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laboratory ambient temperature and humidity or thate been
conditioned in one of three environments simulatiogne of the
conditions in which the helmet might reasonablyekpected to be
used.

In certification testing, the first of the five sphes is kept at
laboratory ambient temperature and humidity anowadt to come
to equilibrium. Itis subjected to the positiostdbility test and then
to the impact management tests. The second, #r fourth
samples are conditioned hot, cold and wet, andtla $ample is
conditioned either hot, cold or wet according te best judgement
of the Foundation's technical personnel. The sgtmough the fifth
samples are subjected to the dynamic test of thatien system and
then to the impact management tests.

In random sample testing, the sample may be at earhbi
temperature and humidity and subjected to either tdst for
positional stability or to the dynamic test of thetention system
before being tested for impact management. Otlservihe sample
may be conditioned either hot, cold or wet and acigd to the
dynamic test of the retention system before ba&sted for impact
management.

E1l. Conditioning for Testing

The barometric pressure for all conditioning andtite
environments shall be 75to 110 kPa. The laboyaémnperature and
relative humidity shall be within T to 27C and 20% to 80%
respectively. All test samples shall be stabilizétiin these ambient
conditions for at least four hours before furthenditioning and
testing.

a. Cold. The sample shall be conditioned by being exptsed
a temperature of -20C + 2° C for a period of not less than four (4)
hours, nor more than twenty-four (24) hours.

b. Heat. The sample shall be conditioned by being exptsed
a temperature of 50C + 2° C for a period of not less than four (4)
hours, nor more than twenty-four (24) hours.

c. Wet. The sample shall be immersed crown down in petabl
water at a temperature of 17 to 27°C to a crown depth of 305 mm
+ 25 mm for a period of not less than four (4) louror more than
twenty-four (24) hours.
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All testing of these hot, cold and wet helmetdidbegin within
two (2) minutes from the time of removal from thenditioning
apparatus. The samples shall be returned to thelitaaning
apparatus between tests.

E2. Positional Stability (Roll-Off)

The test for positional stability shall only be &pgd to samples
kept at ambient laboratory temperature and humidithe helmet
shall not have been subjected to any prior perfoo@adesting.

The helmet shall be tested on the smallest api@pstandard
full-face headform. The headform shall be supgbae a stand so
that its vertical axis points downward at an amflel35° to the
direction of gravity. The headform shall be oreghface down. The
helmet shall be placed on the headform and adjustettain the
best configuration of the retention system. Anddagc strap shall be
hooked to the edge of the helmet at the rear dereeand brought
forward so that its free end hangs downward adtosgop of the
helmet. An inertial hammer shall be suspended ftenfree end of
the strap. This inertial hammer shall enable &4d.& 50 g mass to
be dropped through a 0.6 m guided fall in ordedeliver an abrupt
shock load to the headgear. The shock load witlfdhe helmet to
rotate forward on the headform. The helmet mastifed but must
remain on the headform.

The headform shall be repositioned so that it éinfa upward
but with the vertical axis still oriented downwaatl135' to gravity.
The helmet shall be positioned and adjusted toimhtse best
configuration of the retention system. The inétastrap/inertial
hammer shall be hooked to the brow edge of the dtelh the
centerline so that the rope lies along the centedind hammer is
suspended from the top of the helmet. The shodéghieshall be
dropped through the 0.6 m guided fall deliveringadmupt shock
load forcing the helmet to rotate rearward. Thémbeé may be
shifted but must remain on the headform.

The inertial hammer shall be such that its mas® isore than
5.0 kg including the 4.0 kg shock mass.

E3. Dynamic Test of Retention System

The dynamic test of the retention system may béiexpfo any

sample either kept at ambient temperature and hiymiok
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conditioned hot, cold or wet. However, the sangtiall not have
been subjected to any prior performance testing.

The helmet shall be placed on a headform in sunbraer that
the chin strap may be fastened under a device whpper end
approximates the contour of the bony structurehef jaw. The
device will then be given a mechanical pre-loadofeéd by a
dynamic loading. The retention system fails dahnot support the
mechanical loads or if the maximum deflection dgrine dynamic
load exceeds 30 mm. The retention system alsoifaflcannot be
easily and quickly unfastened after testing.

a. This chinstrap loading device shall consist sihaulated jaw
attached to an inertial hammer. The jaw porticallsionsist of two
freely spinning metal rollers mounted in a rigidrfre. The rollers
shall be each 12.7 mm = 0.5 mm in diameter andraggmhby 76 mm
+ 1 mm on center. The inertial hammer shall b@ended from the
frame midway between the rollers and shall permiiaas of 4 kg to
be dropped in a guided fall of at least 60 cm tigia stop such that
the entire shock of the stop shall be deliveredugh the hammer
and frame to the rollers. The mass of this devickuding the 4 kg
drop weight shall be 11 kg £+ 0.5 kg.

b. Once the helmet is on the headform and the chimstuckled
under the rollers, the entire mass of the chindtraging device shall
be suspended from the chinstrap for at least 68nsisc

c. A baseline position for the device shall be mdr&ad the 4
kg mass shall then be raised 60 cm and releaskd to the rigid
stop. The peak dynamic deflection of the devicenfthe baseline
shall be recorded.

E4. Impact management Tests

The impact management tests may be performed opleam
kept at ambient temperature and humidity or coodéd hot, cold or
wet. Samples may be first subjected to eithertjoosil stability
testing or the test for retention system strength.

These tests involve a series of controlled imparctshich the
helmet is positioned on a test headform. The heldhkeadform is
then dropped in guided falls onto specified tesflan The impact
site and the impact energy must meet certain reougnts in order
for the tests to be valid. If in a valid test, theak acceleration
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imparted to the headform exceeds 300 G's, the hedimal be
rejected.

If the sample is so constructed that it interfendéth the test
equipment preventing impacts at sites within tiséliee, then, at the
discretion of the Foundation's technical persorpaats of the helmet
may be cut away to facilitate testing. Every readde effort to
minimize such cutting will be made. However, thehall be no
relaxation of the impact levels or of the testesid.

E4.1 Impact Management Test Equipment

The test equipment shall consist of at least theviing items:

a. The smallest of the headforms appropriate for #lenét
sample. This headform shall be of rigid, low remwe metal such
as magnesium alloy and shall conform to the 'A','JE ‘M’ or 'O’
geometries specified in ISO DIS 6220-1983.

b. A ball-arm/collar assembly which is fitted to a ket
machined into the base of the headform. The bakt
configuration shall be such that the geometricateeof the ball is
located on the central vertical axis of the headf@®.7 mm above
the reference plane as described in ISO DIS 628319 he ball-
arm/collar assembly shall also include a uniaxéabéerometer fixed
firmly into the ball.

c. A headform support assembly rigidly attached tokthi-
arm. This support assembly shall be such thatitansequently the
headform may be guided in a vertical drop. Thegheiof the
support assembly shall not exceed 25% of the coadbiveights of
the headform, ball-arm, collar and accelerometédre total mass of
the headform/support assembly shall be 5.0 kg k§.1

d. Aguidance system such that the headform/suppsetasly
may be guided in vertical drop onto a test anvihis guidance
system may consist of two or more wires or one oramails. The
headform/support - guidance system - test anyhatient shall be
such that:

dl. The drop trajectory shall be a straight line witBin ° of
vertical and within 8 of the sensitive axis of the uniaxial
accelerometer.

d2. The line parallel to the drop trajectory and pagshrough
the center of the headform ball-socket shall passm&imm of the
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center of the test anvil, within 10 mm of the cemtegravity of the
headform/support assembly, and within 5 mm of tkesgive
element of the uniaxial accelerometer.

e. Arigid anvil mount consisting of a solid mass bliesast 135
kg. The upper surface of the anvil mount shalkistrof a steel plate
with a minimum thickness of 12 mm and a minimunfae area of
0.10 .

f.  Three test anvils : flat, hemispherical and kenbsto

f1. The flat anvil shall have a minimum surface are@.6127
m?, e.g. 127 mm diameter face. When fixed in positia the anvil
mount, the surface shall be perpendicular to tlaglfoem trajectory.

f2. The hemispherical anvil shall have a 48 mm = 0.5 mm
radius.

f3. The kerbstone shall have two faces with a diheairgle of
105°, each face shall be oriented at approximately 52t6 the
vertical meeting along a striking edge with a radifi 15 mm + 0.5
mm, the height shall be not less than 50 mm andetigth not less
than 200 mm. When in position, the striking eddmllsbe
perpendicular to the headform trajectory.

g. A uniaxial accelerometer. The acceleration datnobl
must comply with SAE recommended practice J 21airements for
channel class 1000 with the exception that theuiaqy response
need not include the range from dc to 10 Hz whicy mot be
obtainable using certain types of transducers.

h. Avelocity measurement device which will yield tredocity
of the headform/support assembly within the lastr of travel
before impact. The velocity measurements must dzeirate to
within +1%.

E4.2  Test Definitions

a. The impact site refers to the portion of the helstatick
during an impact test. It is defined as the puinére a line passing
through the center of the headform ball and theetesf the anvil
intersects the outer surface of the helmet airtstant the helmet first
touches the anvil.

b. The impact energy is the kinetic energy of the
headform/support assembly at the instant of impHds defined as
the mass of the headform/support assembly timesdbare of the
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velocity measurement times one half. The mashefhielmet is
ignored in this calculation.
E4.3 Test Impacts

Each sample will be subjected to no more thantiestrimpacts.
Test impact sites shall be on or above the test IRivets, vents and
any other helmet feature within this region shallMalid test sites.
Similarly, no allowance shall be made for the duhe helmet either
between the fore and rear planes or at the reaertiae; no matter
how closely the edge of the helmet encroaches entdht line.
However, if a test impact is sited closer than @@ to any previous
test impact site on that sample, that impact dietleclared invalid.

There is no restriction regarding test anvil sétecexcept that
each anvil shall be used at least once for eachdtedlample tested.
The impact energies for each test impact are &snfel

a. For each impact against the flat anvil, the impaoergy
shall be 110 J for certification testing and 1G0rJall other testing
regardless of headform size or weight. Given @alidrictionless
mechanical test facility, this impact energy repregs a 2.2+ meter
drop of a 5 kg headform and supporting assembly.

b. For each impact against the hemispherical anljrtipact
energy shall be 72 J for certification testing &&dJ for all other
testing regardless of headform size or weight. eGian ideal
frictionless mechanical test facility, this impa&etergy represents a
1.3+ meter drop of a 5 kg headform and supportsgiably.

c. For each impact against the kerbstone anvil, theaah
energy shall be 72 J for certification testing &&dJ for all other
testing regardless of headform size or weight. eGian ideal
frictionless mechanical test facility, this impa&etergy represents a
1.3+ meter drop of a 5 kg headform and supportasgiably.

d. If the impact energy for any test impact exceedsiergy
specified by more than 3%, that impact shall béasted invalid.

Please Note: The impacts described above are based on specific

energies and not prescribed drop heights. Tawtttaiproper energy
for an impact, it is likely that the drop heightiwieed to be adjusted
to compensate for frictions inherent in most meatanhelmet
testing systems. Height adjustments for theséidris should not
account for more than 10% of the total drop height.
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E4.4  Impact Test Interpretation

The peak acceleration of the headform shall noteat300 G's
for any valid test impact. Similarly, the helmet'stective structures
shall remain intact throughout the testing. If theundation's
technical personnel conclude that the headgear besn
compromised by breakage, the sample shall be egject

If, in certification testing, a sample is foundn®et all the test
criteria but any two of the impacts were at lesntl®7% of the
impact energy specified, the testing for that sansphll be declared
inconclusive and must be repeated. Also, if amlidvimpact
produces a peak acceleration exceeding 300 G'sedting for the
sample shall be declared inconclusive and mus¢peated.

The impact test procedures leave considerableidatito the
helmet tester regarding site and anvil selectitins expected the
tester will orchestrate each test series in o@anestigate potential
weaknesses and to exercise each likely failure mode

If at the end of a certification test series, theumidation's
technical personnel conclude that the results péthiin valid
impacts are not sufficient to determine whether tibbmet model
meets the performance requirements of this standatditional
samples may be conditioned and tested. It is ezgethat all
samples submitted will meet all the test requireiien
E5. Chin Bar Test

The chin bar test applies to full face helmets oy least one
helmet in each certification series shall be test€de helmet shall
be firmly mounted on a rigid base so that the d@infaces up and
the reference plane is at 65 5° from horizontal. A mass of 5 kg +
.2 kg with a flat striking face of 0.01 m2 minimuanea shall be
dropped in a guided fall so as to strike the céptvaion of the chin
bar with an impact velocity of 2.8 m/sec £ 0.2 m/s&he maximum
downward deflection of the chin bar must not exc@@dnm nor any
component fail so as to cause a potential injuthéowearer
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CHILD HELMET ADDENDUM TO THE 1995
STANDARDS FOR PROTECTIVE HEADGEAR
For Children Age One Through Four Years
For Use in Bicycling

FOREWORD

This addendum applies to two different helmet siadsl
promulgated by the Snell Memorial Foundation:

1. The 1998 Augmentation to the 1990 Standard for

Protective Headgear for Use in Bicycling. (B-90)
2. The 1995 Standard for Protective Headgear foritdse
Bicycling. (B-95)

Helmets that meet the requirements of the B-9GherB-95
base standards as modified by this addendum mdgdignated as
certified to either B-90C or B-95C respectively.

This addendum incorporates into the Snell bicycimiet
standards the special provisions set by UnitedeStaConsumer
Product Safety Commission for helmets intendedi$erby children
ages one through four inclusive. Young childrée'snets meeting
the requirements of the base standards as mod¥igds addendum
will therefore also meet the performance requireseat by CPSC.

INTRODUCTION

The CPSC standard for bicycle helmets establisbidsnmance
requirements for two categories of helmet: helnmetended for
persons older than one year, and helmets interwdquefsons older
than five years. The first category applies tongahildren and the
second to older children and adults.

The only difference in the CPSC requirements fas¢htwo
categories is in head coverage. The helmets iatérior young
children are subject to impact testing over a greatea of their
surface. The essence of this difference is thegetthelmets must
provide all the protection demanded of helmetsnithéel for adults
and, in addition, must also protect their wearssmfimpacts falling
lower on the brow, sides and back of the head.
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Therefore, this addendum describes an extent eégtion and
test line satisfying CPSC requirements for chiltrdelmets. The
impact test requirements of the base standardy apphe entire
portion of the helmet on or above this redefined liee.

However, the extended coverage may conflict wituali field
requirements of the base standards. Therefors, atidendum
replaces the visual field requirements of the tst@edard with new
requirements specific to helmets for young childzed toddlers and
which satisfy those requirements set by CPSC.

Unless specifically waived, all other requiremesgsin the base
standards will continue to apply as before.

EXTENT OF PROTECTION

The extent of protection corresponds to that regiotne head
for which protection is sought. This region isidel according to
the geometry of two reference headforms: 'A' ardwlch are
described in International Standards Organizatit®O] Draft
Standard 1SO DIS 6220-1983.

This addendum describes a number of planes antsgbiad in
the geometry of these ISO headforms. Some of thase been
taken directly from the 1SO DIS 6220-1983. The ibgdane
corresponds to the anatomical plane (Frankfortg)lémat includes
the auditory meatuses and the inferior orbital rifike longitudinal
or midsagittal plane is perpendicular to the basdme and is the
plane of symmetry dividing the right half of thealdéorm from the
left. The transverse or coronal plane is perperaicto both the
longitudinal and basic planes. It correspondbhécnatomical plane
that contains the two auditory meatuses and dittiegont from the
rear portions of the head. The reference plaparallel to the basic
plane and lies above it at a distance determinethéysize of the
headform: 24 mm and 26 mm for the 'A' and 'E' haaxs$
respectively.

The following entities have been defined purelytfer purposes
of this Standard. The reference point is the pomthe front of the
headform at which the reference and longitudinahes intersect.
The CG plane is parallel to the reference plane anddiEsve it at a
distance determined by the size of the headfornrmitband 17 mm
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for the 'A" and 'E' headforms respectively.

The CC plane is parallel to the reference plane anddedew
it at a distance of 3 mm regardless of headfore sithe C¢plane
is parallel to the reference plane and lies betat a distance of 30
mm and 32 mm for the 'A" and 'E' headforms respelgti

The CG plane divides the front of the head from the medathd
rear portions. Itis parallel to the transverspland lies behind the
reference point at a distance of 48 mm and 52 mrthé&'A' and 'E'
headforms respectively. The Q&lane divides the back of the head
from the front and middle portions. It is parallelthe transverse
plane and lies behind the reference point at aruligt of 103 mm and
111 mm for the ‘A" and 'E' headforms respectively.

The extent of protection provided by the helmettingude the i
entire region above the GPlane and forward of the G@lane, the o N 3 r/)(;;;////
entire region above the G@lane and between the CCand CG =
planes, and, finally, the entire region above thg @ane and behind
the CG plane. (See figure 1a.) w

Figure la - Extent of Protection Child Helmet

HELMET MARKING

The requirements and procedures for helmet madetdn the Headform i j k [ m
two base standards do not apply to helmets intefatedhildren less
than five years of age. Instead, the helmet dimlplaced on 'E' 1SO A 15 3 30 48 103
headform, or, if the helmet is too small for an rppiate fit, on the 1SO E 17 3 32 52 111
ISO ‘A

The helmet shall be held in place by an applieddaf fifty Units are in millimeters.

newtons (11.25 Ibs) and its positioned adjustecmieg to the
manufacturer's specified helmet positioning indetPl). If the
manufacturer has failed to provide HPI informatithre, helmets will
be positioned according to the technician's bedggment. If the
helmets meet certification requirements, thosetjpoéng indices
will be used in all future testing.

Once the helmet is properly positioned, the intetisas of the
helmet's exterior surface with the various headfptames will be
traced onto the helmet in the following manner.e Tével of the GC
plane is marked on that portion of the helmet éimfrof the CG

plane. The level of the CG plane is marked on both sides of the
helmet between the G@nd CG planes. The level of the Calane
is marked on the back of the helmet behind the [@&he. Finally,
the segments of the G@lane between the G@nd CG planes and
the segments of the G@lane between the G@&nd CG planes shall
be marked on the sides of the helmet.

These lines enclose a distinct area of the helmetnaark the
boundary of the extent of protection. A test Istall be marked
within this boundary so that it is 15 mm from thesest point on the



boundary as shown in figure 1a. If the boundaryhef extent of
protection falls below the edge of the helmet #ch@ot be a cause
for rejection. However, if, in the test technicg@judgement, there
is insufficient material in the helmet below thsettkne to withstand
impact testing without endangering the test equigmtae helmet
may be rejected at this point in the procedures.

PERIPHERAL VISION

The requirements and procedures set for peripkisiah in the
base standards do not apply to helmets intendegthiloiren less than
five years of age. Instead, the helmet will beceth on the
appropriate headform and positioned accordinga@tbcedures for
helmet marking.

The peripheral visual clearance, shown in figurefthe solid
angle bounded by the reference plane, thg fl@ne and two more
planes that are perpendicular to the referenceead that contain
the point on the front of the headform where thegitudinal and
reference planes intersect. One of these two plorens an angle
of 110° with the longitudinal plane and lies to the left the
headform. The other forms the same angle to thbt rof the
headform. No part of the helmet may intrude itis tlearance.
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figure 2a - Peripheral Vision Child Helmet

31



Shortly after William “Pete” Snell died of massiwead injuries
received during an automotive racing accident, fiends and
associates formed the Snell Memorial Foundatiome doals of the
Foundation were to investigate and understand thehamisms of
head injury and to encourage the development &f protective
helmets for use in automotive sports.

The Snell Memorial Foundation is a not-for profiganization
incorporated in 1957 under the laws of The Stat€alffornia. It
exists solely for the purpose of engaging in sdier#nd educational
activities promoting the safety, well-being and ¢ornof persons
engaged in any type of travel or vehicular trantgimm.

Today, the Snell Memorial Foundation tests varikinsls of
helmets and certifies them for use in prescribéiities. It currently
publishes standards for protective headgear foriugeitomotive
racing, karting, motorcycling, bicycling, non-mated sports,
harness racing and equestrian sports, competkiuggsand skiing
and snowboarding. The Foundation is interesteddhgbout every
kind of headgear worn to protect against crash anipgury.

Helmet manufacturers submit their products foritteation. If
their helmets pass the demanding series of perfmrengests, and
therefore meet the referenced standard, the manuéas are invited
to enter a contract with The Snell Memorial Fouratatwhich
entitles them to use the Snell Memorial Foundati@me and logo in
their packaging and advertising, and to purchagéication decals
from The Foundation for use in their certified puots. However,
this contract also requires the certified manufaetito maintain
their high standards for all of their certified gration and to
participate in the random sample test progranthiBprogram, the
Foundation acquires and tests helmets to certify dbntinuing
quality of the products. The Foundation takes g#irsee that these
random sample helmets are drawn from the sameysagptose sold
in stores; thus the Foundation is able to moniter quality of the
helmets sold directly to the consumer.

Participation in the Snell certification program gstrictly
voluntary. Manufacturers are not obliged to sestification or to
continue it, but while a manufacturer does parétégpthe Foundation
demands full compliance. Similarly, the Foundafiwosecutes all
unauthorized use of the Snell name and logo téulhextent of the
law.

The Snell Memorial Foundation maintains a statehef art
testing facility in North Highlands, California. h€&re is a Board of
Directors who oversees the activities of the Fotinda and a
salaried staff who conducts the testing and pedorthe
administrative functions.

The Snell Memorial Foundation, Inc.
3628 Madison Avenue, Suite 11
North Highlands, California 95660
Tel. (916) 331-5073, Fax (916) 331-0359, E-mail
info@smf.org, WEB Address http: /imww.smf.org
© 2000 Snell Memorial Foundation, Inc.



