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I1ISO 10257:1996(E)

Face protectors and visors for ice hockey players

1 Scope

This International Standard includes

Thig International Standard specifies the
materials, finish, attachment system, and
aregs of facial coverage for face protectors
and|visors for ice hockey players. In addition,
it specifies the impact, penetration and optical
reqliirements and the test procedures for
det¥rmining these requirements. The optical
chafacteristics consist of tests for:

a) peripheral field of vision and scotoma;

b) pptical quality of the field of vision;

¢) luminous transmittance;

d) prism imbalance;

e) haze; and

f) ogptical clarity (definition).

Thig International Standard is applicable to
face protectors and visors designed to protect
the|face, in whole or in part, of ice hockey
players from the hazards likely .10, be
encpuntered during a game. It jcovers
reqlirements for the construction and finish of
faceé protectors. Labelling_Sand marking
requirements are also included.

Note: Hockey is a collision’ sport in which
thete is a risk of injury>—~ This International
Stahdard for the face protector and visor is
intended for thoselused in ice hockey only and
no pther activity: ~Face protectors and visors
affqrd no protection from neck or spinal injury.
Severe head, brain or spinal injuries, including
paralysis‘\or death may occur even while using
a fyce-~protector or visor in accordance with

performance tests covering the following:
a) areas of facial coverage;

b) penetration of objects to the face;
c) impact; and

d) optics.

Annex A describes more recent techniques for
assessing optical quality using a laser|beam
and laboratory computer. Annex B describes
methods for/measuring peripheral fie|ds of
vision and §cotoma. Annex C describgs the
apparatus{ and method for measuring
coverage. Annex D is included in order to
facijlitate the procurement of the apprgpriate
test” equipment by certification laborgtories
throughout the world desiring to certiy ice
hockey face protectors and visors for
international and other competitions.

This International Standard complements I1SO
10256.

2 Normative references

The following Standards contain proyisions
which, through reference in this | text,
constitute provisions of this Internjtional
Standard. At the time of publication, the
editions indicated were valid. All standards
are subject to revision, and parties to
agreements based on this Interngtional
Standard are encouraged to investigate the

this

Protectors may consist of partial (eye) face
protectors (visors) or full-face protectors, and
cover the following three basic types:

a) Type 1 (full face) — for players but not
goal-tenders.

b) Type 2 — goal-tenders.

c) Type 3 — visors (for players, but not goal-
tenders).

possibitity of apptyimngthe mostrecent editions
of the standards indicated below.

Members of IEC and ISO maintain registers of
currently valid International Standards.

1ISO 10256: 1996, Protective helmets for ice
hockey players.

EN 960: 1994, Headforms for use in testing of
protective helmets.
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ASTM D1003-61: 1977, Test method for haze
and luminous transmittance of transparent
plastics.

3 Definitions

For the purposes of this International
Standard, the following definitions apply.

© iSO

3.8.2 nasally: Refers to an angle in the
horizontal plane measured from the primary
position of gaze to the left for the right eye
and from the primary position of gaze to the
right for the left eye.

3.8.3 inferior (downward): Refers to an angle
in the vertical plane measured downwards
from the horizontal.

3.1 |chip: A macroscopic particle completely
detaghed from the protector.

3.2 collimated light source (source of
ilumjnation): A quartz halogen lamp (1,68
foot [candles or 17 lux) producing a 100 mm
beanph at 6 m distance which is centred on the
pupils of the eyes of the headform or on the
midpoint between the pupils of the eyes of the
headform. This centring is maintained at all
time$ during the test.

3.3 | combination: The combined unit of a
face| protector or visor placed on a hockey
helmet with which it is designed to be used.

3.4 |computer interface: A linkage between
the | computer, the goniometer and the
sensors. This enables a fully automated
measurement process via a menu-driven
opergtion.

3.5 |optical clarity (definition): /The sharpness
of ap image.

3.6 | dioptre: A measure of the power of a
lens|or a prism equal“to the reciprocal of its
focal length expressed in metres.

3.7 | face protector: A device intended to
red;e the.risk of injury to the eyes and face

of ice hockey participants.

3.8.4 superior (upward): Refers to amangle
in the vertical plane measured upwards [from
the horizontal.

3.9 goniometer: Positioning device | that
moves the headform such that the angular
rotation and movement _in both the horizontal
and vertical directions-enables a spherical|scan
to be made of the fields of vision as |seen
through a facé protector or visor.

3.10 glabella: The most prominent mjdline
point between the eyebrows, identical tp the
bonyrglabella of the frontal bone.

3.11 haze: The percentage of transnjitted
light that, in passing through the specimen,
deviates from the incident beam by forward
scattering.

3.12 interpupillary distance (PD): | The
distance in millimetres between the centies of
the pupils of both eyes on the facially-featured
headform.
Note: Nominally PD adult = 58 mm, PD
fuvenile = 57 mm, PD child = 53 mm.

3.13 laser: device used for alignment qgf the
sensors. e.g. helium-neon (He-Ne) |[aser;
0,5 mW; monochromatic light source.
Note: Observe safety rules when using a
laser.

3.8 fields of vision: The projection outward
of all retinal points (the nervous layer of the
eye) at which visual sensations can be
initiated.

3.8.1 temporally: Refers to an angle in the
horizontal plane measured from the primary
position of gaze to the right for the right eye
and from the primary position of gaze to the
left for the left eye.

3.14 lens: The transparent part of a
protective device through which the wearer
sees.

Note: /n this International Standard, a lens
means a Zero Power Lens. This lens type
does not incorporate a correction (non-Rx) and
is commonly referred to as "Plano”.

3.15 luminous transmittance: The ratio of
the light transmitted by a medium to the
incident light.
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3.16 menton: The lowest point on the
mandibular symphysis.

3.17 optical quality field of vision area: That
area on a transparent face protector or visor
determined by the outline of a cone whose
axis projects along the primary position of
gaze and extends 35° (radius of fixation).
The apex of the cone is centred on each pupil.

ISO 10257:1996(E)

passes through the crown of the headform
(see figure 1).

3.23.3 horizontal plane (transverse plane):
A plane that passes across the body at right
angles to both the frontal and mid-sagittal
plane.

3.23.4 median plane (mid-sagittal plane): A

The[area generated by each cone is joined
aboye and below and is extended to a point
909 laterally to each side in the horizontal
plane.

3.18 orbit: A quadrilateral, pyramidal cavity
situpted at the upper and anterior part of the
facr. It is also the bony cavity containing the
eyeball and other associated tissues within the
orbit.

3.1P orbitale: The lowermost point on the
inferior margin of the orbit (infraorbital margin)
(mafrked at right angles to the S-N plane).

3.2D peripheral field of vision: An oval
shaped field extending 90° temporally, 60°
inferiorly, 45° nasally and 40° superiorly.

3.2 permanent marking: Lettering. that
canpot be removed in its entirety under dormal
conditions (see 6.1).

3.2 photosensors: Sensorss 5 mm in
diafneter centred in the™ jpupils of the
headform, covered by a 5 mm translucent lens
of 8§ mm radius of curvature, convex forward.
Thd photo sensors are“cosine corrected, e.g.
proyvided with diffusing covers which are a
means of correcting the light sensitive surface
for |[wide ang@les of incidence. Light contact
with the_sensors produces an electrical signal
that isfed into a computer interface.

vertical plane that passes the
headform from front to back and divideés the

headform into right and left jhalves| (see
figure 1).

3.23.5 reference plané: A plane that is
located above and parallel to the basic plane.

in figure. 2A) from the central verticdl axis
leaves the top of the headform. Point Y|is the
point at which the above line intersect$ with
the Frankfurt Horizontal plane.

of the vertical line parallel to the vertical axis
from the corner of the mouth on the headform
(see figure 2A).

3.25 point Z: The intersection of the j}’wline

3.26 porion: The highest point on the|upper
margin of the cutaneous, external ayditory
meatus.

3.27 primary position of gaze: A line ryinning
forward from the centre of the pupil parallel to
the mid-sagittal and transverse plane$ (see
figure 1).

3.28 prism dioptre: A unit used in meaguring
the deviating power of a prism; this power in
prism dioptres is 100 times the tangent|of the

3.23 Planes

3.23.1 basic plane (Frankfurt Horizontal): A
plane that is located at the level of the
external upper borders of the ear canal
(external auditory meatus) and the inferior
margins of the orbits of the eyes.

3.23.2 frontal plane (coronal plane): A
vertical plane that is perpendicular to the
median (mid-sagittal) and reference planes and

angle of deviation of a ray of light.

3.29 prism imbalance: The light passing
through a lens and entering the one eye is
deviated by an amount differing in direction
from the same light passing through the lens
and entering the fellow eye.

3.30 protector: A face protector or a visor as
they are defined in this International Standard.
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3.31 resolution: The ability of an optical
system to distinguish two points at their
minimum separation.

3.32 scan area: The oval, peripheral fields
area, specified for superior, temporal, inferior,
and nasal directions.

3.33 scotoma: A blind spot in the field of

© SO

performance requirements of 4.8.

4.1.2

Face protectors or visors shall be constructed
and installed on the appropriate helmet(s) so
that, in case of injury, immediate access to
the various airways is provided without
removing the helmet.

visioh.

3.34| securely attached labels and tags: A
label| or tag affixed at the time of
mandifacture, and which is normally removed
at tHe time of face protector/visor use (see
6.2).

3.35 subnasale (Sn): The deepest point on
the ¢oncavity of the anterior surface of the
maxilla in the midline, within 3,0 mm of the
floor|of the nose {See figure 2B).

3.36 threshold value: The output reading
obtalned when the columnated light beam has
beenl centred on the midpoint between the
pupils in the primary position of gaze. The
headform is rotated 90° in the horizontal
plang, and the collimated light source contacts
the pupillary sensor closest to the light source.

3.37 visor: A device intended to reduce the
risk |of injury to the eyes of tice hockey
participants.

3.38 vertex: Point of (intersection on the

headform of the mid-sagittal plane with the
frontal plane (see figure 2A).

4 Requirements

4.1| General

413

The face protector or visor shall be~fixed in
such a way that it remains in, it§~ngrmal
position during play and impact«

4.1.4

Each face protector or_visor shall be tested
with the helmet(s) for'which it was spegified
by the manufacturer.~If the face protector is
to be used with more than one heimet mpdel,
it shall be tested with these additional hglmet
models but“oenly for impact and arep of
coverage;. and only under ambient conditions.

4.2 “Materials

4.2.1
All materials used in the fabrication of|face
protectors and visors shall be known fo be
suitable for the intended application. | For
example, the face protector or visor |shall
remain strong, semi-rigid and firm, and|shall
not be permanently distorted during an
exposure of a minimum of 4 h tof any
temperature in the range of —25°C to J0°C
with the latter temperature being at a rejative
humidity of (65 * 5)%. Nor shal|l the
materials be significantly affected by exppsure
to ultraviolet radiation, water or vibrationp. All
material shall be rot and corrosion resistant in
accordance with sound practice. In addition,
paints, glues and finishes useqd in
manufacturing shall be compatible with the
materials used in the construction of the face

4.1.1

Face protectors or visors shall be designed so
that they can be firmly affixed to helmets that
meet the requirements of the ISO 10256.
Neither the helmet nor the face protector or
visor shall undergo any permanent
modifications to facilitate attachment, i.e.
removing materials or drilling holes. The
mechanical attachment(s) between the helmet
and the face protector or visor shall meet the

protector or visor. The face protector or visor
should not be adversely affected by cleaners
recommended by the manufacturer.

4.2.2

All padding materials shall be of a resilient
material and should not be of a type known to
cause skin irritation or disease. Also these
materials should not undergo significant loss
of strength or flexibility, or other physical
damage as a result of contact with
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perspiration, oil, or grease from the wearer’s
hair or skin.

4.3 Finish

All parts shall be well-finished, and free of
surface irregularities that would present a
potential hazard to the user or other players.
All of the wire parts of a face protector or
visor shall have a protective coating that does
not
terninate at the perimeter of the wire grid.
The|wire ends shall also be located on the
outdr surface of the face protector or visor,
awaly from the face.

4.4| Attachment system

A fdce protector or visor shall be designed so
it can be easily attached to the helmet without
requiring the user to drill holes in the helmet
shell. The attachment system used shall not
redyce the protection afforded the wearer by
eithér the helmet, face protector or visor.

The|attachment system used shall be such as
to prevent the face protector or visor from
becoming disengaged from the helmet while in
use|or under stress.

The| combination of a face protector or wvisor
and| helmet shall be equipped so that'both
remfin in their normal positions on the user’s
head during play and impact conditions.

4.5 Adhesives

AdHesive material used t6\attach padding or
straps to the face protéetor or visor shall be of
a fgrmulation that will not alter the chemical
or physical properties of the materials to an
ext¢nt that reduces their protective qualities.

4.6 Area of facial coverage

4.6{1_Side of the head (i.e. profile)

ISO 10257:1996(E)

a) When viewed from the side, face
protectors and visors shall overlap the lower
edge of the helmet (forehead area) by at least
6 mm in the horizontal plane.

b) Types 1 and 2 face protectors shall extend
laterally and vertically around the headform at
least to the line, XYZ, in the side view, as
shown in figure 2A. Where the helmet
i i i line,
the face protector need not extend-back to
the XYZ line provided the faceDprotector
overlaps the helmet by at least -6'mm gnd is
not more than 25 mm from the XYZ ling.

c) For Types 1 and 2 face protectorg, the
load-bearing areas _of Jthe protectors | shall
cover at least the hatched area shoyn in
figure 3 and shall-be restricted to the hatched
area shown in_ figure 2A.

d) For Type 1 protectors, no part of the face
protector shall be closer than 10 mm o the
surface of the headform except in thg chin
area (hatched) where it is covered by padding
(see figure 3);

e) For goal-tender face protection, whgn the
helmet is adjusted to fit the largest appropriate
headform (as per the manufacturers
instructions), the face protector shall |[cover
the entire ear apertures and extend beyond
the ear apertures, in a posterior directign, by
at least 6 mm.

f) For Type 3 face protectors (visors), the
distance measured in the horizontal plane,
between the inside of the visor and poifts Sn
(subnasale) and G (glabella) respectively, on
the headform shall not exceed 60 mm (see
figure 2B).

The face protector shall also cover a line|going

With the helmet properly mounted and
adjusted on the appropriate reference
headform and secured in accordance with the
manufacturer’s instructions, face protectors
and visors shall meet the following maximum
and minimum dimensional requirements as
shown in figure 2A for Types 1 and 2
protectors, and in figure 2B for Type 3
protectors.

outfromrStmand-thatisperpendicutar-to a line
going through point Sn and point G (see figure
2B).

4.6.2 Chin

To prevent the rigid portions of the face
protector from contacting the face in the chin
area, padding shall be attached to the face
protector permanently or by replaceable
supporting straps and extend at the midline
vertically from the menton (Point M) minimum

5
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distance of 18 mm (adult), 15 mm (juvenile),
15 mm (child), and posteriorly the same
distance in each size of headform.
Horizontally it shall extend to at least to Point
Z which measures 53 mm (adult), 48 mm
(juvenile), and 42 mm (child) as shown in
figure 3.

A chin cup or pad attached to the face

© SO

shall provide a peripheral field of vision that is
not restricted within the values shown in table
1.

4.9.1.2 There shall be no absolute scotoma
within the fields of vision as outlined in table
1. Face protectors and visors shall not
interfere with vision in the primary position of
gaze (see figures 5 and A.1).

prot¢cror shattcover a mrmmunmarea on—the
headform extending laterally to Points Z and
antefo-posteriorly from Point M as above (see
figune 3).

The [shock-attenuating material shall remain
secUrely attached to the support points of the
face| protector or visor during the impact
testing as described in 4.7.

4.7 | Impact test requirements

The| impact testing shall be conducted in
accdrdance with 5.2.3 and table 3. After the
test| is complete, the headform shall be
exarpined to determine if the face protector,
visof or puck contacted the headform.
Contact with the headform except in the
hatghed area in figure 2A shall constitute a
failure, with the exception of the toughness
test|for the all types of face protectors.

In all cases, a check shall be made to ensure
that|there is no chipping, cracking.or.breakage
of the face protector or visor or.separation of
the [face protector or visorfrom the helmet.
Such damage shall constitute a failure.

4.8| Penetration requirements

When tested in accordance with 5.2.4, the
test| blade (penetrator) shall not penetrate the
facg protector)'or visor so as to touch the
surfiace of the headform when entered within
the perimeéter of the face protector. The same
pengtration requirements shall apply for Types

4.9.2 Optical quality field of vision (for ¢lear,
plastic face protectors and visors)
For the certification of new products, or for
recertification purposes, _<{the foIIoT/ving
requirements of optical quality shall be tested
over the optical quality field of vision area (see
figure A.1): optical(_Jclarity (definition);
luminous transmittance; prism imbalancd; and
haze.

Once certified, the optical quality of a ¢lear,
plastic facé protector or visor shall megt the
requirements of quality control, by subjgcting
it to-visual and tactile inspection to detefmine
whether it satisfies the requirements [isted
below: The list includes but is not limited to
aberrations caused by ‘waves’, ‘warpagpe’, as
well as, lens defects such as ’scratg¢hes’,
'greyness’, 'bubbles’, ’‘cracks’, and ’water
marks’.
Note: The requirements for optical quality
field of vision are given in annex A.

5 Test methods

5.1 Sample preparation

5.1.1
Only new and complete face protectons and
visors as offered for sale shall be tested| The
test regimen is shown in table 2.

1, 2 and 3 face protectors or visors (see figure
4).

4.9 Optical requirements

4.9.1 Peripheral field of vision and scotoma
(for all face protectors and visors)

4.9.1.1 When tested in accordance with
5.3.1 at (20 = 2)°C, a face protector or visor

The duration between the date of manufacture
and the date of testing shall be a minimum of
6 days.

5.1.2
Face protectors and visors shall be assembled
and mounted on the appropriate hockey
helmets in accordance with the instructions of
the manufacturer of the face protector or
visor.
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5.1.3

Face protectors and visors shall be conditioned
at the applicable test temperature (see
5.2.1.4) for a minimum period of 4 h.

5.2 Mechanical tests
5.2.1 General

5.2 . acTo ‘;GG“‘vv‘ H B
dimpnsions as detailed in EN 960 shall be
used. Facial features of a headform based on
anthropometric facial data that best represents
the [population of hockey players who will be
usirjg the face protectors or visors that are to
be fested shall be used. An appropriate sized
faciplly-featured headform shall be used to
test the appropriate size of face protector or
visqr.

Notes:

1 For example, CSA presently uses facially-
featured headforms (child size 52, juvenile size
56,|and adult size 58) for conducting impact
anad| penetration tests on face protectors and
visqrs.

2 Only size (J) 570 mm is currently available
for |CEN.

Thg headform shall be aligned vertically on
and rigidly attached to a base on a horizontal
surface.

5.2.1.2 Hockey puck specifications An
official hockey puck shall~impact the face
protector to be tested by-firing the puck from
a cannon with the apprfopriate velocity in free
flight as shown in table 3.

The official hockey puck shall conform to the
International Ice Hockey Federation (I.I.H.F.)
Standard,Sice.

diameter{= 76,2 £ 0,5 mm;

thi¢gkmress = 25,4 + 0,5 mm;

mass = 6 to 170 g; and

hardness = 92 + 0,5 IRH (International
Rubber Hardness) at 0°C.

5.2.1.3 Conditioning The face protector or
visor shall be conditioned by subjecting it to
the following:

a) ambient temperature, (20 + 2)°C, and

b) cold temperature, (-25 + 2)°C for 4 h and

ISO 10257:1996(E)

impacted within 40 s after removal from the
conditioning environment at ambient
temperature with a relative humidity of (55
+ 5)%.

5.2.1.4 Ageing The face protector or visor
shall be kept in air at a temperature of (70 +
2)°C for 7 days and thereafter ambient
temperature-conditioned in air at a
emperature of (20 + 2)°C and a relative
humidity of (65 + 5)% for at least 6(h,

The face protector or visor is then‘expoged for
48 h to 0,5 W-m? of ultraviolet radiation
evenly distributed over its-exterior surfgce.

The face protector or visor is finally ambient-
temperature-conditioned again in air| at a
temperature of {20 + 2)°C and a re¢lative
humidity of (65 * 5)% for at least 6 h

5.2.2 Facial coverage

5.2.2.1 The following apparatlis is
recommended for testing facial coveraJe:

a) testing base approximately 100 cm? and
the headform location as shown in
figure C.1(a); and

b) sliding gauge as shown in figure C.1(b).

5.2.2.2 The following test procedure for
testing coverage of the face protegtor is
recommended:

a) place the headform in position gn the
testing base and line up locating lines;

b) secure the headform in position;

c) place the helmet and face protector pn the
appropriate headform according tg the
Tanufacture i gTtio 0 gcurely
fasten;

d) slide the gauge along the gauging bar for
Type 1 or 2 face protectors to check for
coverage along line YZ;

e} slide a combination square along the
appropriate gauging bar for Type 1 or 2 face
protectors to check for coverage along line
XY;
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f) the sliding gauge should not pass by the
perimeter of the face protector along the line
YZ;

g) the combination square should determine
coverage by the face protector or helmet
along line XY.

5.2.3 Impact testing

©1SO

5.3 Optical tests

5.3.1 Optical quality field of vision
An acceptable method for measuring optical
quality field of vision is given in annex A.

5.3.2 Peripheral fields of vision and scotoma
Tests for scotoma are required for face
protectors that have wires 5 mm or greater in

5.2.3.1 Velocity of hockey puck and impacts
(see [table 3) The target velocity of each
impa¢t shall be measured within a 60 cm
distapce of the point of impact. Attempt to
impag¢t the face protector or visor with the
cylindrical edge surface of the puck.

5.2.3.2 Contact verification Contact
indicgtor paste or modelling clay shall be used
to indlicate contact between a face protector
or visor and a facially-featured headform

5.2.4 Penetration
5.2.4.1 The apparatus shall consist of" the
following:

a) eadform: the headform._described in
5.2.1.1 for testing Types-1, 2 and 3
proteftors;

b) Test blade (penetrator): the test blade
shall |[bemade of<{metal and shall meet the
requifements as 'shown in figure 4.

5.2.4.2 _The face protector or visor shall be
attached, “to a specified certified hockey
helmét; dferm—in

accordance with the manufacturers’
instructions. An attempt shall be made to
make contact with the headform by trying to
enter any portion of the test blade end (50 X
6) mm through all of the openings of the face
protector (within its perimeter). Contact with
the bare headform surface shall constitute a
failure.

diameter—Acceptable-methodsformeasyring
scotoma and peripheral fields of vision| are
given in annex B.

6. Markings,
certificates

labels,” tags pnd

6.1 Markings
6.1.1

All face ¢protectors and visors and |any
replaceable components, except fasteners
shall bear the following permanent markings.
a) ‘manufacturer’s identification;
b) model identification;

c) year of manufacture; and

d) type of certification/identification, where
applicable.

6.2 Labels and tags

6.2.1
A label or tag bearing the following
information shall be securely attached to ¢ach
face protector at the time of sale.

of the face protector visor helmet

a) The instructions concerning the asserlrrbly
combination, cleaning care and fit.

b) The size or size range.

c) The helmet(s) with which the face
protector or visor is intended to be used.

d) A warning stating that if a face protector
or visor becomes dented or scratched (clear
shield) it should be replaced. Also,
information regarding the harmful effects of
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recommended by the manufacturer, e.g. on
the label or tag.

e) A warning stating that "Hockey is a
contact sport in which there is a risk of injury.
This face protector is intended for use in ice
hockey only and no other activity. This face
protector affords no protection from neck or
spinal injury. Severe head, brain or spinal

injurrs,—iﬁeladmg-pel-al-ve&s or-death-may-occur
whilg using this face protector. Do not use if
it is| cracked or deformed, if padding is
detetiorated, or if the face protector and visor

are not adjusted properly. Read instructions
befofe wearing.”

6.2.2
Therg shall be specific labelling (e.g. using an
easily identifiable colour) to distinguish
between Type 2 and Type 3 partial face
prot¢ctors (visors) and all the other types of

protgctors.

Not For information, CSA uses "Type
1—white; Type 2—orange, Pantone® 804 or
equiyalent; Type 3—blue, Pantone® 803 or
equiyalent. Markings for replaceable
components do not require a colour-coded
sticker”.

6.3 /| Certificates

Manlufacturers shail submit a (material
certificate at the time of application for
certification to the certification= agency in
order to ensure that quality/material is being
used.
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Table 1 — Peripheral Field of Vision Requirements

Superior Temporal Inferior
Type (upward) (horizontal) (downward)
1,2and 3 40° 90° 60°

Note: See figures 5, 6 and A.1 for an illustration of these angles.

Table 2 — Test regimen

Type of test/conditioning
Number of samples required Impact site(s) environment for sample

a) [Face protectors (Types 1 and 2)

1 Optical test/ambient tempegrature

3 eye, mouth, and side 45° Contact test/ambient temgerature

3 eye, mouth, and side45° Toughness test/cold tempgrature

1 eye Toughness test/conditioned for
ageing

b) [|Visors (Type 3)

1 Optical test/ambient tempgrature

1 eye Contact test/ambient temperature

1 eye Toughness test/cold temerature

1 eye Toughness test/conditionefd for
ageing

10


https://standardsiso.com/api/?name=936e5a0682e7e5058317dabc444f5042

© SO

ISO 10257:1996(E)

Table 3 — Impact Testing Velocities for Various Face Protector Types

Puck cannon
muzzle velocity Equivalent
Type Description (impact velocity) (m*s™) puck speeds
1 For players 28 + 0,5 contact test 101 km/h
(not 33 + 0,5 toughness test 119 km/h
goaltenders)
p For 33 £ 0,5 contact test TT19 Km/n
goaltenders 36 + 0,5 toughness test 130 km/h
3 Visors (for 10 £+ 0,5 contact test 36 kmi/h
players, but 28 * 0,5 toughness test 101 km/h
not
goaitenders)
Tabie 4 — impact NMethodoiogy
F3ce protector type Impact site Direction of¢headform Point of impact
Types 1, 2 Right or left eye 25° from.the mid- Centre of the ey¢
sagittal-plane in the
harizantal nlana
v vinwail PIGIIU
Mouth from directly in front in | Centre of the mguth
the horizontal plane
Side (ie, half the 45° from the mid- Side (midway between
distance between eye sagittal plane in the eye and mouth ajming
and mouth) horizontal plane at the point of the
headform that is|closest
to the puck cannpn at
that level)
Type 3 Right or left eye 25° from the mid- Centre of the eye¢
sagittal plane in the
horizontal plane
Npte: See figure<7 for further details.

11
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Horizontal (Trangverse) plane <

Median (Mid-sagittal) plane

=

Frontal (Cor

bnal) plane

12

Figure 1 — Orientation Planes
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Point X

7/ Vertex, V

A
I
|
—» C [
c Point Y B
|
| /
| / m
Point G | m v
(Glabella) < U/ T
Frankfurt Horizontal
(Basic Plane)
E maximum ¢
Point Z
Vertical axis
(mid-line)
Vertical plane ¢ F )
(parallel to the 3>
vertical axis)
Facially-Featured Headforms
Measurement, mm
Dimension E (child) J (juvenile) M (adult)
A 71 74 75
116 130 130
C 25 26 27
D* 42 48 53
E* minimum 15 15 18
maximum 21 22 27
F 71.4 82.5 89.0
Total

*See figure 3.

Figure 2A — Areas of Coverage for Types 1 and 2
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Dimensions in millimetres

75

Point X

oint G
labella)

Point Y

Partigl face —_

protegtor

/

Frankfurt Horjzontal
(Basic Plane

()
U
Subnasale (point Sn) —

Orbitale

60
max.

Y

Figure 2B — Areas of Coverage for Type 3
Partial Face Protectors
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)

e l
: N
! * E minimum
X %
/ \ ]
z Zz
< 0

Figure 3 — Minimum Load Bearing Area of Chin-
Front (Anterior—Posterior) View

*Note: See table in figure 2A.
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Dimensions in millimetres

>

3 Rad.

150

Corner break to
remove sharp edges
(4 places) 50 ¢

Figure 4 — Test Blade (Penetrator) for Penetration Test

Note: A/l dimensional tolerances are +0,1.
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Eyes with sensors

Headform
Midpoint between
pupils (sensors) Temporally .
/90°
| —7 v

90° \@
Primary posttions Temporally \»
of gaze
Top View
Superiorly. 40°
o
)
> L/
Primary position
of gaze Inferiorly 60°

Side View

Figure 5 — Peripheral Field of Vision Testing
(for Types 1A, 1B, 1C, 2, and 3)

Note: For distances between the eyes, see 3.12.
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40°

90° :

C = midpoint between the centres of the pupils
90° = laterally from C

40° = up from C

60° = down from C
Figure 6 — Peripheral Field of Vision
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Face protector

Side impact in the
horizontal plane

Frontal impact
in the hotizontal plane
over the mouth

Eye impjct int A—Top View
horizont

Face protector \

Eyel|impact )\

Side¢ impact / E J

Modyth impact

Headform

Central transverse
vertical plane B—Side View

Figure 7 — Impact Methodology

Mid-sagittal pjane
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Annex A
(Informative)
Optical quality requirements and test methods

A.1 Optical quality requirements

A.1.1 Optical clarity (definition)
Whe i ;
visioh area at (20 + 2)°C, face protectors and
visor| shall possess adequate definition to
permit resolution of the 240 s ring (see figure
A.1)

A.1.)2 Luminous transmittance

Wheh tested for the optical quality field of
visioh area at (20 * 2)°C, face protectors and
visors shall have a luminous transmittance of
not I’Lss than 80%.

A.1[3 Prism imbalance

Wheh tested for the optical quality fieid of
vision area, at (20 = 2)°C, face protectors
and |visors shall have a prism imbalance not
exceleding 0,5 prism dioptre (see figure A.1).
For fwo eyes, the prism imbalance test allows
a tofal of up to 1,0 prism dioptre of prismatic
deviation.

A.1|14 Haze

Whedn tested for the optical quality field of
visidn area, at (20 + 2)°C, the‘haze in face
protectors and visor shall not exceed 3%.

A.2 Optical quality-“test methods
This|is an objective test for optical quality field
of vjsion and requires the use of a headform

instfumented\with photosensors to replace the
"pupils" of the headform eyes.

For |détermining the optical quality field of

where the laser beam penetrates it and shall
be joined to form a circle (figure 6B). The
goniometer shall then be rotated 90°
temporally relative to the right pupil and that
point where the laser beam penetrateg the
protector shall be marked on the protéctof and
that mark joined tangentially to\the g¢ircle
(figure 6B). This methodology shall be
repeated for the left photosensor (centfe of
the left pupil). The circles-for the right and
left eyes shall be joined above and bglow
(figure 6A), thus outlining the optical qyality
area.

Optical quality,“shall be determined ovef the
optical quality field of vision area by using the
test methods detailed below.

A:2.7 Definition
The target for the test shall consist of a geries
of different sized bright rings on a black
background. Each ring shall have an ipside
diameter equal to one-third of its outside
diameter. The effective size of each ring[shall
be designated by the arithmetic means df the
two diameters concerned, as expressed in
seconds of arc subtended at the objectiye of
the viewing telescope.

The telescope shall be located at least 1O m
from the target and shall have a magnifigation
sufficient to make negligible any effects df eye
accommodation. The clear aperture the
telescope objective shall be masked at % mm
diameter. The system shall be of at|least
sufficient quality to permit resolution df the
40 s ring. This resolution shall be maintpined
at all image brightnesses to be used in testing.

vision area, the right sensor (centre of the
right pupil) shall be aligned such that along the
primary position of gaze the photosensor stays
in the same position with any horizontal or
vertical movement of the headform throughout
a range of 90° superiorly, 90° inferiorly and
90° laterally. The goniometer shall then be
rotated 35° superiorly, temporally, nasally,
and inferiorly. The resultant four test points
shall be marked on the clear (plastic) protector

20

Note: A magnification of 8 x will usually be
suitable.

The face protector or visor to be tested shall
be placed immediately in front of the
telescope objective and normal to its axis.
The definition shall be determined for the
viewing area.
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A.2.2 Luminous transmittance

Luminous transmittance for the viewing area
shall be determined with CIE illuminant A. All
transmittance measurements shall be of
regular transmittance with normal incidence
on a 5 mm diameter circular portion of the
face protector or visor.

distangce from the plate P to the lens will be
approkximately 2 m. The pinhole aperture P is
adjusted so that one image is formed in the
image| plane when no protector is on the
headfprm. The position of that image should
be mgrked or noted and will be identified as
Po. AI\ter the protector has been placed in the
system, two images will usually be seen in the
image| plane.

In the case of a protector having zero prism
imbalance, one image may be seen in the
image plane, while in the usual case, two
imag? will be seen. By blocking the beam

from each of the two eye positions, it can-be
determined which specific images come ;from
the left and right eyes. The positions:of these
imagds will be identified as PL and.PR.

The drismatic power in prism-dioptres of the
proteg¢tor is 1/2 the distance, in centimetres,
betweéen Po and either-PL-or PR, whichever is
greatIr.

ISO 10257:1996(E)

The horizontal distance between the two
images, in centimetres divided by 2 is the
horizontal prism imbalance in prism dioptres,
while the vertical separation of the two
images, in centimetres divided by 2 is the
vertical prism imbalance.

For an observer looking at a translucent image
plane from behind (and hence looking toward

. ahi e | ), if
om
the right aperture in the aperture plate, [the
horizontal prism imbalance is "based-out]; if
the left image comes from the right apertyre,
the horizontal prism imbalance)is’ "based in".

A.2.4 Haze
The clear plastic face“protector or visor ghall
not be abraded by. any instrument or pny
artificial process. The optical quality field of
vision area as.outlined shall be cut (vertically)
into approximately three equal sections pnd
each .section shall be tested ith
instrumentation and methods as described in
ASTM Standard D1003-61.

Since all three sections of the optical quality
field of vision area have various degree$ of
built-in curvatures during the tests, they ghall
be rotated so that the passing beam of light is
as perpendicular to the testing surface is
practical. The total surface of all three pigces
from the same plastic face protector or \isor
shall be examined for haze.

21
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(Notethatboth-ERP-and-CtParetocated-at-thecentreof-the corneaon-therespective pupit
headform and are not located on the surface of the face protector or visor.)

CRP = centre of the right pupil

CLP = centre of the left pupil

Figure A.1 — Quality Field of Vision

22
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Dimensions in millimetres

Scrden detail
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Top View
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plate with 0,5 mm diameter hole

D = eye protector mounted on headform (headform not shown)
AP = aperture plate with two outer apertures separated by the pupillary distance of the protector

L = lens of 1000 mm focal length and 80 mm diameter

(Image plain) IP

IP = image plane (fine grain tracing paper with 1 mm cross hatch grating; examine image with a

magnifier)

Figure A.2 — Apparatus for Prism Imbalance Test
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