The Snell Memoral Foundation, Incorporated as a non-profit
organization, has negastered in its Articles of Incorporation with
the State of California the following statement of purpose:

The purposes of this Foundation are solely and exclusively
scientific, educational and charitable and ﬁg;.::n fically to aid, help,
promote and nsure the bfe, safety, well @ and comfort of
persons particpating in or about any type of travel ar vehicular
transportation; to investigate, dewi-np approve and publicise
any and all articles which may possibly relate thereto; o engage in
research related to such articles directly or to finance such re-
search and take any othir -ﬂ:‘ljuh related directly or indirectly
thereto, and to conduct and carry on the work of the Foundation,
not for profit, butexclusively for scientific, educational and charit-

able purposes,
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INTRODUCTION

The 19684 Standard for protective headgear for use in har-
ness racing represents an extension of the Standards established
by the Snell Memonal Foundation dating as far back as 1959 for
the design of protective helmets. Smee the frst Standard in 1959,
rumirous consumer groups with activities that reguine protec
tion of the head have requested that the Snell Foundation es-
tablish standards for their particular activity. A common concemn
of all of these groups is the hazard of exposure of the head o the
transter of impact ensrgy from the extemnal environment to the
human head. The ill effects of such transfer are independent of
the way in which the impact energy is generated: the m-

adequately profected head cannot distinguish the kinebc energy
of an h'n;:rm:ta ainst o rock, tree, horse's hoof, frack surface or an
ohject dropped trom some height. As a conseguence, the basic
problems of head protection an: commaon to many interestod
groups. This Standard is designed to establish, in so far as possi-
ble, performence characteristics rather tham to set forth construc-
ton and materal limitations upon the designer and manufactiine
Emit in &0 far as it requires that peripheral vision and heanng
not be restricted. The Foundation does not presume to
recommend specific products or to impose its spedtications upon
the manufacturer or consumer. It secks to establish a realistic
standard for protective headgear that may be manutactured with-
in the economic and technological drcumstances prevailing at the
time the Standard s established,

The Foundation also offers its test fcilibes o bona fide
manufacturers and makes them available to r.'.:ﬂ. nterested con-
SUITHET a means for identifying those ucts which have
5uf|:efﬁrpmnt its standards. Egl--.:-undapnun neither has nor
will it .amep! any power of enforcement for any CONSUmMEeT Froup.
On the other hand, the Foundation will not act as a quality control
mechanism for any manufacturer. The Snell Foundation certifica-
tion of |:m:lt|:ctl1.-f headpear mequires specific contractual agree
ment between the nunuk}grl'um?;lﬂhc IE:m:l.g:nr and the Founda-
tion. Information relative to the certification process may be
abtained by inlerested manufacturers upon application to the
Foundation

It mrust be understood that the protection given by any
protectivie headgear is necessarily less than complete and that the
wearing of such may not entirely prevent injury, head injury or

-

death in ceftann sevens accidents, The best baolmel b But oo ik
in a long chain of satety which may include such factors as proper
tmining and conditioning, restraining hamesses and, most im-
thy, adequate safety education. The weakening of any oo

k in this chain tends o destroy the basic value of the entire

'I'h.e attention of the consumer must be called o the tact
that of necessiby helmeds are comstructed so that the energy ot a
severe blow is absorbisd resulting in the partial destruction of the
helmet. This damage is usually not apparent and therefore it is
strongly recommended by the Foundation that consumers re-
quire that any helmet involved in a significant accident be re-
turnviad 0 the manufacturer for competent inspection. If this i= not
available, the helmel should be replaced.

CONSTRUCTION

A. General
The helmet shall consest of a hard, smooth shell lined with
rey absorbing material or fitted with other means of energy
ahsru'puﬂn_ It shall be strongly attached $s 4 retenton system
od o fasten under the wearer's chin, It should be empha-
egnhnl: the strength of the retention system dots not necessar-
ily reflect is ability to retain thae helmet on the wearer's head. A'Y
type retention svstemn may be preferable.

Since the function of the retention system is o keep the
helmet un the wearer's head under all accident situations it shall
not be possible for a second person to remove the helmet from the
wearer's head. When tangential loads are applicd anywhene on
the shell they shall not cause appreciable displacement of the
bt relativie o the head.

The= assembled helmet shall have a smooth external sur-
face without reinforcng ridges or other external projections great-
er than 7 mm above the outer surface of the helmet unless
smoothly faired so as to offer no significant frictional resistance fo
tangential impact forces. A goggle clip may be used al thie rear of
the halmet if desired and a ment ponts for a visor may be
located at the forward edge of the helmit,

The helmet shall not reduce peripheral vision below 109
in the horizontal plane. Tt also shall not restrict the hearing ability
of the individual wearing the halmet and should not cover the ear
with sound absorbing materials.




b. Shell

The shell of the helmet shall be as nearly uniform in
thickness and strength as is possible using normal manufacturing,
processes. Particular care should be taken to reinforoe, it neces-
sary, the edge of the helmet to provide as much rgidity as is
possible at the edge.

Ventilation holes, i used, shall not exceed 13 mm in
dismeter. The heads of rivets, if used, shall not project more than
2 mm above the outer surface of the hebmet and shall shiow o

sharp edges,

C. Materials

The materials used in the manufacture of the various parts
of the hetmet shall be of durable quality; that is, their characteris-
tics shall not undergo appredable alteration under the infiuence
of aging or of the cnoumstances of use to which the helmet is
normally subjected, such as exposure to sun, rain, cold, dust,
vibration, solvents and cleaning agents, contact with skin, effect
of sweat or of produces applied to the skin or hair. Appropriate
tests for durabality under these cdrcumstances may be instifuted
by the Foundation. Materials commonly known to cause skin
irritation ar disease shall not be used for those parts of the
assembly which come into contact with the skin. Materials of a
niew type must be shown not to be causative of skin imtatson or
disease before use in Snell approved helmets.

0. Finish

All of the shell shall be smpoth and rounded and there
shall be no metallic parts or other rigid projections on the frade of
the shell which might injure the wearer's head in the event of
impact. No part of the protective components of the helmet shall
be inadvertently dctlr_ﬁf;b]l:. nor detach under test impact.

QUALIFICATION FOR CERTIFICATION

For qualification testing, helmets: shall be taken in the
conditionas offered for sale. Mo helmet which has been subjected
to any tests described in this Standard shall actually be offered for
sale after testing. In qualification testing the helmets will be
required to satisty all of the safety performance crteria deseribed
in this Standard.
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RANDOM SAMPLE TESTING

In addition to the imtial testing prior to certification,
random samples of certificd helmets may be obfained by the
Foundation from the open market. These will be tested by the
Foundation in similar tashion that is described bedow and must
meet the performance requirements of this Standard, When it has
been showwn by qualification tests thal the materials used are
equally protective after exposure to femperature and modsture
conditions, thereafter consideration shall be given in routine
random sample testing to the nelaxation of these requirements,
provided there is no change in matenals or manufascherer

LABELING AND MARKING

There shall be securely attached o each helmet offered for
sale a label bearing an inscripbon to the following effect

|. For maximum protection this hetmet must be of good
fit and thee chin strap must be securely fistened when worn.

1, This helmet is so constructed that the emergy of a
severe blow s absorbed through partial destruction of the shell
and/or lining, although the damage may not be visible to the
naked eve. IF it suffers such an impact, it should either be re-
turned to the manufactuner for competent inspection or de-
stroved and replaced by a new helmet.

Hetmaets which comply with the requirements ol this Stan-
dard shall be marked as fidlows:

a.  With the certificationy mark of the Soell Memaorial
Foundation, which may be used by the manufacturer only under
license from the Snell Memorial Foundation. Parbeulars of the
conditions under which licenses are granted may be obtained
from the Foundation.

b, The manufacturer’s name or trade mark and the
month and vear of manufecture must be indelibly marked in o
visible position (usually on the chin strap) where this marking s
protected from obliteration.

c.  An extermal mark indicating that the helmet meets
Snell H Standards in the lower rear center. The label shall be at
least 2.5 cm by 2.5 cm. This diecal is the manufacturers responsi-
bdlitw,



EXTENT OF COVERAGE

The helmets prescribed in this Standard are referenced to
the anatornical or basic plane delineated on a standard head. The
basic plane s defined as a plane at the kevel of the external
auditory meatus and the inferior margin of the orbit. A test line
shall be marked on the helmet to be tested. This test line shall be
parallel to and 60 mm above the basic plane as defined above,
savee in the posterior one-thind of the helmet where the protective
helmet must extend to the basac plane. The helmet shell shall be
completely lined with entergy absorbing materals and there shall
be no mﬂmd areas of I:hrf':h::ﬂ which could comtact e head
directly inanaccdent situation, Linimg materdals or energy absor-
bers should extend to the level of the test plane and shall cover the
entire interior surface of the helmet shell and shall be of umiform
thickness throughout within = 10%,

The helmet described in this Standard shall allow a 109
peripheral vision to the sides. [t should not interfere with wear-
er's ability to hear,

TESTING

1. Conditioning for Testing
a, Cold. In addition to testing at ambient temperature,
erally consadened between 16°C and 21°C, a second helmet
g:il be conditioned by exposing it 1o a lemperature of -10°C =
2C for not less than 4 hours, nor more than 24 hours, in a
mechanically cooled apparatus,

b. Heat. A third helmet shall be conditoned by being
exposed o a temperatane of 50°C = 2°C for @ penod of not less
than 4 hours, nor more than 24 hours,

¢. Resistance to rain. A fourth helmet shall B con-
ditioned by spraying the outer surface of the helmet with water al
a temperature o 25°C + 5C for a period of not less than 4 hours,
nor more than 24 hours,

d. Al testing shall begin within two minutes from the
timet of remioval from the conditioning equipment as incicated in
a, b,oand ¢

2. Dynamic Test of Relention
a.  The helimet shall be placed on a suitable rgyd fichune so
that it s supported upright by the base of the shell, with the chin

L]

strap fastened over a device approwimating the shape of the bony
structure of the kower jaw, This shall consist of two metal rollers,
each 12.27 mm in diameter, sepamted by 76.2 mm on center,
which would serve to represent the jaw bone.

b. A 23 kg = .5 kg preload shall be applied to the
retention hamess for 2 minutes before the dynamic loading de-
scribed in ¢ takes place. This load shall be arranged in such a
fashion so as fo be emoved from the system immediately prior to
the dynamic test loading and, thus, will not represent an additive
to the test load. This removal of the preload mass shall occur as
E.rt of the test drop and will be completed before the test mass

ds the retaining system.

c. A8 kg = 0.5 kg mass shall be dropped in a vertical
Eﬁ:led fall a distance of 120 mm = 5 mm %o as to abruptly load

e relaining system. The strap and its attachments must with-
stand this dynamic loading without parting and without greater
than 30 mm increase in elongation

3. Shock Absorption Test
a.  Shock absorption shall be measured by determining
the imparted acoeleration to an appropriated instrumentsd stan-
dard® headtorm {usually made from k-1 magnesium alloy) drop-
ped in a guided fall upon a rigid steel anvil. The rigid mount for
the: anvils shall consist of a solid mass of at least 135 kg, the upper
surtace of which shall consist af a steel plate with minimum
thickness of 25 mm and minimum surface area of 0.3 m’. Fach
hielmet shall recesve an im in each of four sites agatnst a flat,
isphercal and hoof s simulation anvil The impact sife
shall be at any paint above the test line, but in general the hest will
be conducted at points 40 mm above the test line on the front of
the helmet, 30 mm above the test line on the sides and -25 mm
below the test line in the rear of the helmet, A fine to these points
may be drawn on the helmet. The impact site shall be atany point
along this line. The Impacts must be separated one from each
other by a distance not less than one-sixth madmal droumference
of the helmet,
b, Three anvil configurations shall be used: one flat, one

* The berad form shall contaem an ocoeleration framsducer moapied al the certeral
gravity of the cambined tesi hoadiorm and supposting assembly with the
sensitive mos aligned s wighin 5§ of the verlical whien the dest headform isin the
impact position. The acceleration data charined mas comply with SAE recom-
mendied practioe [ 211 megubrements fof channel class THK,



hemispherical and one simulating & horse's hoof. The fat anvil
shall have a minimum surface area 0127 m’, that is, 127 mm - {
mm + 10 mm diameter face; the hemispherical anvil shall have a
48 mm = 0.5 mm radius. The horseshoe anvil shall have a radius
af 63,5 mm = 0.5 mm inclined at an angle of 457 = 10 In use this
latter anvil shall be positioned toas o impact the helmet honzon-
tally.

i ¢.  For each helmet, the caloulated fmpact e shall be
established using the basic drop test mass of headform and
supparting arm without helmet, as confirmed by measured im-
pact veloaty. mpact velocity shall be measured during each test.

The weight of the drop assembly shall be the combined
welghtu[‘the instrumented test headform and supporting assem-
bly far the drop test. The weight of the supporting assembly shall
not exceed 25% of the weight of the drop assembly. The center of
gravity of the combined test headform and supporting assembly
shall fie within a cone with 88 axis vertical and forming a 10°F
included angle with the vertex as the point of im

At gach test locus of impact against the flat or hemispheri-
cal or horseshoe anvil, the impact under this requirement shall be
145]. -0 + l:'-repmscnﬁ:tg approsdmately a 3 meter drop height
with 5 kilo mass (a drop of approximately 9.8 it with a mass of 11
pourds).

propriate sized head forms of similar configuration may
be used for helmets of different sizes. The impact encegy in all
cases shall be as above noted relative to the test drop mass
without the helmet. With none of the several sizes of headforms
shall the total mass of the supporting arm and test head, without
helmet, exceed 6.5 kg,

The recorded peak acceleration ot the helmeted hieadform
under the four {4} impacts shall not average more than 30 g's
arithmatically. In no case may any single impact exceed the 300 g
level by more than 10%.. If such is the case it shall be cause for
rejection, or alternatively if the average of the set of impacts
exceed 300 g, this will also be cause for rejection,
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