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Foreword

©1SO

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies (ISO
member bodies). The work of preparing International Standards is normally carried out through ISO technical
committees. Each member body interested in a subject for which a technical committee has been established has
e represented-on that committeenternationatorganizations, governmentatandon=governmental, in

ISO, also take part in the work. ISO collaborates closely with the International Electrgtechnical

the right to
liaison with
Commissio
Internations

Draft Intern
Publication

Internationd
ISO 13999
protecting &
o Partl:
0o Part2:

0 Part 3:

0 (IEC) on all matters of electrotechnical standardization.
| Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3.

htional Standards adopted by the technical committees are circulated to the member bodies f

br voting.

as an International Standard requires approval by at least 75 % of the member bodies casting g vote.

| Standard ISO 13999 was prepared by Technical Committee 1ISO/TC\92), Personal safety — Protective
clothing and! equipment, Subcommittee SC 13, Protective clothing. It is based optEN 1082-1:1996.

consists of the following parts, under the general title Protettive clothing — Gloves and ar
gainst cuts and stabs by hand knives:

Chain-mail gloves and arm guards
Gloves and arm guards made of material other than chain-mail

Impact cut test for fabric, leather and other materials

Annex A foims a normative part of this part of ISO13999. Annexes B, C and D are for information only.

m guards
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Introduction
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Chain-mail gloves and metal or plastic arm guards that offer some protection against stabs are used in those
aspects of work where a knife is moved towards the user's hand and forearm, especially when working with hand
knives in slaughterhouses in the meat, fISh and shell fish processmg industries, in Iarge scale catering

establish
guards apainst stabs may also offer adequate protectlon for those WOI’kII’lg with hand kmves in the plasti
textile and paper industries, when laying flooring and similar tasks.

Attentionl|is drawn to legislation and other standards concerning public health in the food industry and hy
meat processing industries, that might apply to the construction, construction materials_and’ cleaning g
gloves apd arm guards and associated straps and fasteners.

It should|be noted that the tests specified in this part of ISO 13999 are designed to)be severe, and in
destructiye, in order to adequately test the products. The requirements in this.part of ISO 13999 bast

tests do pot imply that, in normal use, knives will penetrate gloves or arm guards by significant distances|.

It has bgen assumed in the drafting of this part of ISO 13999 that the_execution of its provisions is
appropriately qualified and experienced people, for whose guidance.ithas been prepared. The apparatu
should only be used by competent persons and requires safeguards:to prevent, as far as is reasonably
injury to the operator and other persons.

res and arm
ics, leather,

giene in the
f protective

some cases
ed on these

entrusted to
s described
practicable,
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Protective clothing — Gloves and arm guards protecting against
cuts and stabs by hand knives —

Part
Chain
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This part
straps, W
test meth

This part
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2 Normative reference

The follo
this part
apply. Hg
of applyi
edition of
Internatid

ISO 1394

3 Term

For the p

3.1 And

-mail gloves and arm guards

e

of ISO 13999 specifies requirements for the design, penetration fesistance, ergonomic chg
eight, material, marking and instructions for use, of gloves and afim guards. It also specifies the
ods.

of ISO 13999 applies to protective chain-mail gloves and'to metal and plastics arm guards
es.

ving normative document contains proyisions which, through reference in this text, constitute
wever, parties to agreements basédjon this part of ISO 13999 are encouraged to investigate th
g the most recent edition of the'normative document indicated below. For undated reference
the normative document referred to applies. Members of ISO and IEC maintain registers of cu
nal Standards.

8, Protective clothing=—Aprons, trousers and vests protecting against cuts and stabs by hand kn

s and definitions

Lirposes:of this part of ISO 13999, the following terms and definitions apply.

itomical terms

racteristics,
appropriate

or use with

rovisions of

of 1SO 13999. For dated references;, Subsequent amendments to, or revisions of, this publication do not

e possibility
5, the latest
rrently valid

ves.

Defined t

3.1.1
digit

erms and symbols are illustrated in Figure 1.

one of the terminal divisions of the hand

NOTE

These are numbered from (1) the thumb to (5) the little finger in Figure 1 and the numbers are used to denote the
appropriate digits in this part of ISO 13999.
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3.1.2
wrist
radio-carpal joint

NOTE To obtain the surface marking of the wrist level, place the hand and forearm, fully relaxed, on a flat surface with the
palm upwards. A finger tip is pressed firmly in the direction of the arrow in Figure 1, to palpate the styloid process of the ulna,
which is located towards the dorsal surface of the hand. Mark the transverse level of the palpated ulhar styloid process. A
plane 10 mm proximal to this level is the plane of the wrist. Note that skin creases are not an adequate guide to the level of the
wrist.

3.2 Clothing

Defined terns and symbols are illustrated in Figure 2.

3.2.1
glove
hand coveting for the whole hand that has protective material extending to the wrist and covers dach digit
separately

See Figure 2a).

3.2.2
short-cuff glove
glove with grotective material continuous with it of length A proximal to theawrist

See Figure 2b).

3.2.3
long-cuff glpve
glove with & permanently attached stiff but flexible cuff of-length B, covering the forearm to a point whig¢h is at a
distance C from the upper arm surface when the elbow isflexed at 90°

See Figure |2¢).
NOTE The term "gauntlet" is deprecated. This'is‘an inexact synonym of "long-cuff glove".

3.24
arm guard
protective device covering the forearm

NOTE Itfmay be permanently~attached to or held in place by a glove with a special short cuff of length D [see Figure 2c)]
while both are used. It extends to a point which is at distance C from the upper arm surface when the elbow is flexed at 90°.

3.25
arm guard and glovexassembly
arm guard gorrectly-attached to or correctly worn with a compatible glove with a total length B from the wrist

See Figures-2cyamnd-2d):

3.2.6

long arm guard

protective device that covers the forearm and extends onto the upper arm

NOTE It may be secured to the body or to clothing so that it remains in place during use, see Figure 2e).
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4 Requirements

4.1 Dimensions of the protective surface areas of gloves and arm guards

4.1.1 General

The coverage provided by gloves shall be assessed in accordance with 6.1.4.

For details of dimensions, sizing and fitting of gloves and arm guards, see annexes A, B and D.

4.1.2 Gloves

1:1999(E)

A five-finger glove shall be designed to provide protection to all of the hand up to the wrist. The coverage shall be

continuo
wrist stra

4.1.3 Sh

Short-cuff gloves shall be designed to provide continuous protection from the finger tips to a length A

2b)] at Ie
length of
measure
required

41.4 Lo

Long-cufi
forearm.
75 mm fr]

Long-cufi
compres
clothing 3

415 Gl

Gloves s
strap apq

4.1.6 Ar

The cove
6.1.4.

41.6.1

\k}s except for a slit on the ulnar surface of the palm to aid putting on and taking off the_glove

p is adjusted as in use the slit shall be closed by overlapping chain-mail.

ort-cuff gloves

ast 75 mm proximal to the wrist. The cuff shall either be stiffened so that'it has a minimum
75 mm and so that the difference between its compressed and extended length is less than 2
 in accordance with 6.2.2, or shall be attached to the upper body, of.arm or to clothing so that t
coverage is maintained in use.

ng-cuff gloves

gloves shall be designed to provide continuous pratection from the finger tips to the wrist
The proximal end of the protection should be at a*distance C [see Figures 2c¢) and 2d)] of no
bm the upper arm surface when the elbow is flexed at 90° (see annex B).

glove cuffs shall either be stiffened so that at least the minimum coverage is provided whe
5ed and measured in accordance with 6.2.2, or shall be attached to the upper body or to th
o that the minimum required coverageg_is maintained in use.

bve sizes

hall be marked with their_size based on the hand size they are designed to fit, or with the ¢
ropriate to the dimensions.of the glove as given in annexes A and B.

M guard and glove assemblies

rage provided)by arm guards and arm guard and glove assemblies shall be assessed in accd

Coverage with rigid arm guards

. When the

[see Figure
compressed
D mm when
e minimum

and up the
t more than

n the cuff is
e arm or to

plour-coded

rdance with

Arm gua

ds”shall be designed to provide continuous protection to the hand and forearm: the arm guarg

covers the

forearm from the cuff of a compatible glove. The proximal end of the protection shall be at a distance C [see Figures
2c¢) and 2d)] which should not be less than 45 mm or more than 75 mm from the upper arm surface when the elbow
is flexed at 90° (see annex B). The arm guard shall be attached to, or held in place by, the cuff of the glove.

4.1.6.2 Coverage by chain-mail arm guards

Chain-mail arm guards shall either be stiffened so that at least the minimum coverage is provided when the guard is
compressed and measured in accordance with 6.2.2, or shall be attached to the upper body or to the arm or to
clothing so that the minimum required coverage is maintained in use.
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4.1.6.3 Coverage and attachment of long arm guards

Long arm guards shall be designed to provide continuous protection of the hand and forearm. The straps or fixing of
the proximal end of the arm protector, when correctly adjusted, shall not allow it to slide down to expose the
forearm.

4.1.6.4 Cuffs

The overlap of the protection provided by the cuff of the glove and the arm guard shall be at least 8 mm. The cuff of
a compatible glove shall be of stiffened chain-mail with a compressed length D [see Figure 2d)] of not less than
30 mm. The difference in extended and compressed lengths of the cuff shall not be more than 20 mm when tested
according t¢ 6.2.2.

NOTE

flthe stiffening is only at the sides of the wrist, flexing of the wrist will not be impeded.
4.1.6.5 Shape of arm guards made of plastics or other rigid material

Arm guardg made from plastics or other smooth materials shall be so designed at theiryptoximal end tq stop the
knife blade.|An example of the shape is given in Figure 3. The dimensions shall be:

6 nMm <1y <15 mm
2nmm<l, <6 mm
31,5 mm
The protection shall extend for at least 300° around the circumférence of the arm guard. The arm guard shall be
designed s@ that the arc without the protection can only be wornron the outside of the forearm directed toyvards the

point of the [elbow.

Arm guardg formed of a rolled-up sheet of rigid material with an overlapping longitudinal junction shalll have an
overlap of their free edges of at least 30 mm for the whole length of the arm guard.

4.1.6.6 Arm guard and long cuff sizes
Arm guardg sizes are their minimum or cempressed length in millimetres (see 6.2.2).

See annex B for information on sizes‘of arms and of arm guards and long cuffs.

4.2 Construction
4.2.1 Chaip-mail gloves

Chain-mail ghall bexmade from rings with an internal diameter no greater than 3,2 mm. Chain-mail sheet ghall have
four rings passing'through each ring.

4.2.2 Dimensions of interstices

The dimensions of interstices between chain-mail rings or any other components of the protective surface of gloves
and arm guards shall be such that the 6,0 mm wide gauge number 1 described in 5.5 is unable to pass through
them when applied as described in 6.3.

The dimensions of interstices between chain-mail rings or any other components of the protective surface of gloves
and arm guards shall be such that the 4,0 mm wide gauge number 2 described in 5.5 is unable to pass through
them when applied as described in 6.3 except at the positions listed below.
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Sites where the 4,0 mm gauge number 2 is permitted to pass through the protective material are:

a) at not more than three points in each crotch between digits two and three, three and four, and, four and five;
probe number 2 shall not pass through at any point in the crotch between digits one and two;

b) at not more than eight points on the seam on the lateral and medial surfaces of each digit and over the tip of
the digit.

Possible

sites where the 4,0 mm probe penetrates the glove surface are shown in Figure 4.

4.2.3 Straps

Gloves shall have adjustable wrist straps at least 18 mm wide. The length of straps shall be continugusly
They shall be secured by a quick release closure, for example a spring-loaded stud fastener. The-fixeq
closure ghall be on the strap on the back of the wrist within 10 mm of the centre (i. e. in the centre of th

l10 £ 10 fhm, as in Table A.1 and Figure A.1). It shall not be possible to remove straps from gloves or
when thg straps are fastened. Straps shall be attached to cuffs or shall pass through loops) it shall not
to removE closures from straps except by intent.

Any straps on arm guards shall be of similar construction. See also advice in annex D about avoiding lor
on the stfaps.

NOTE The force required to open the fastener should be greater than any,accidental force that is likely t
during thg work for which the glove is designed.

4.2.4 Mass

Gloves and arm guards shall be constructed of material with_a ass per area of less than 4 kg/m2. Tes

in accord
4.3 Ten
4.3.1 CH
When teg
4.3.2 At

Arm gua
force of 1

If attach
approxin

4.4 Per

441 G¢

ance with 6.2.3.

sile strength

ain-mail

ted in accordance with 6.4.1, no ring,'link or plate shall break or open when a force of 100 N is
achment of arm guards

ds shall be securely held-in place when worn with a compatible glove. This attachment shall
50 N on the arm guard.directed towards the elbow as described in 6.4.2.

ment is by studs-or similar discrete fasteners, at least five shall be used. They shall be
ately evenly aretind the circumference of the junction.

etration.resistance

bneral

adjustable.
part of the
b dimension
arm guards
be possible

g free ends

D be applied

ing shall be

applied.

withstand a

distributed

Penetration resistance of a glove or assembly shall be provided over the whole protective surface, including any
junction between a glove and its cuff or attached arm guard.

4.4.2 Chain-mail gloves cuffs and chain-mail arm guards and those including metal plates

Protection shall be provided over the whole protective surface including any junction to another component or
material. Testing shall be conducted in accordance with 6.5.1. The mean penetration shall not exceed 10 mm and

no single

penetration shall exceed 17 mm.
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4.4.3 Rigid

arm guards made of plastics or metal

©1SO

Testing shall be conducted in accordance with 6.5.2. The mean penetration shall not exceed 12 mm and no single

penetration

4.4.4 Rigid

shall exceed 15 mm.

arm guard attachment

Testing of the region of attachment of the cuff of a compatible glove to the arm guard shall be in accordance with
the principles in 6.5.2. The mean penetration shall not exceed 12 mm and no single penetration shall exceed

15 mm.

4.5 Propdrties of materials

4.5.1 Gengral

The protective clothing shall not be constructed of materials that are known to cause short-@rlong-term injury to
normal users. The protective clothing shall not have injurious rough or sharp surfaces. It shallnot lose its protective
properties during its normal service life when cleaned and sterilised according to the mandfacturer's instructions.
4.5.2 Cleaping temperature stability

The maximpum cleaning temperature that does not harm the item shall be supplied with it. If this tempgrature is
below 82 °C it shall be marked on the item. The testing of the stability of plastic arm guards is described ih 6.6. No
dimension s$hall have changed by more than 10 %, nor shall any dimension fall outside the range given |n 4.1.6.5
after testing.

5 Test apparatus

5.1 Visua| examination

Visual examinations should be made by a competent person with such light sources and magnification aifls as are
necessary.

5.2 Tolerdnces

Unless spegified, all dimensions are,centre values with a tolerance of + 2 %.

5.3 Tensile strength testing,apparatus

Tensile strgngth testing.apparatus shall be as described ISO 13998, except that the metal rods to be plaged in the
rings shall pe (1,2 0;I) mm unless narrower rods are required to pass through the rings, and the fofce to be
exerted shdll be up:to100 N.

5.4 Penetration testing apparatus

5.4.1 General

Penetration testing apparatus shall be as described in ISO 13998 with the addition of components to support small
chain-mail samples and rigid arm guards as given in 5.4.2 and 5.4.3.

5.4.2 Chain-mail samples

Rectangular samples of glove chain-mail or arm guard chain-mail shall be cut (120 + 10) mm x (120 + 10) mm.
Rigid steel rods are passed through the rings on each side of the sample, leaving approximately 10 mm (three or
four rings) unsupported at the ends of each side.
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The sample placed on the flesh simulant is tensioned by four 400 g weights. One is attached to the centre of each
side by clips and string which is arranged to fall approximately 30° to the horizontal and pass over a hoop of internal
diameter not less than 800 mm, to the weight. The outer surface of the glove or arm guard material shall be placed

upwards.
Samples
a) four-

b)

of the following types representing all the construction features of the test item are to be tested:

ring interlock flat chain-mail;

samples of four-ring interlock flat chain-mail joined by a seam across the middle of the sample; samples of

every seam type present in the glove or arm guard shall be tested; the seams shall not include points at which

the 4

c) sam

inde
5.4.3 SU

Plastics
shall be

around the bags, so that no movement occurs during testing. The filled armcguard shall be pressed in

simulant
shown in

,0 mm probe is able to pass through the chain-mail;

bles of chain-mail in which the rings are coated or surrounded by a plastics matrix ithat im
bendent movement.

pport for rigid arm guards

br other rigid arm guards shall be filled with uncooked long-grain polished-rice in polythene ba

pedes their

0s. The rice

shaken and vibrated into place. The bags shall be taped into place and\the guards shall be faped tightly

so that its lower surface is fully supported. It shall be taped down)by adhesive tape across
Figure 5.

If the ric
guard. T

rice be tightly packed to avoid this happening.

55 Ga

The gaug
over a lg
Figure 6.
gauges S
gauge is

5.6 Blu

The blun
hemisphg

5.7 Tes

The test
dimensio

e is not sufficiently tightly packed, the impact energy is absorbed elastically in deformation ¢
e knife and block may even rebound as the arm guardéreturns to its resting shape. It is impor
ges for interstices

es for interstices shall be made of steel (1 0,05) mm thick. Gauge number 1 shall be (6 £ 0,
Gauge number 2 shall be the same as,'gauge number 1 except that its width shall be (4 + 0,0
hall be supported in handles or otherwise so that the force that can be exerted along the long
limited to (10 = 0,5) N.
Nt probe

t probe for checking ‘the coverage provided by test items in 6.1.4 shall have a smooth ap
brical end on a (6 £'0;5) mm diameter metal shaft.

t arms for measuring the compressed length of cuffs and forearm guards

arms shall be made of hard polished material such as varnished wood, metal or hard
hs shall:be according to Table 1. The shape is shown in Figure 7.

to the flesh
the tray as

f the whole
ant that the

1) mm wide

ngth of not less than 50 mm. The end ofva gauge shall taper with (60 * 5)° included angle as shown in

5) mm. The
axis of the

proximately

plastic. The
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Table 1 — Test arm dimensions

Dimensions in millimetre

©1SO

S

Dimensions 2 Test arm number

1 2 3 4
l1 Dimension to be measured
I 60 60 60 60
I3 100 100 100 100
Iy [e]V) ouU ouU ouU
Ig 20 20 20 20
le 15 15 15 15
dy 80 85 92 100
d, 80 85 92 100
ds 50 56 63 70
d, 45 50 55 60
ds 45 50 55 60
de 75 80 85 90

Tg

lerances shall be £ 2 % on diameter, £ 5 % on length.
Dimensions are shown on Figure 7.

6 Procedures

6.1 Visua
6.1.1 Chai

Examine th
user's skin.
have sharp
when the gl
and examin

6.1.2 Rigid

Examine th
cracks at eq

examination
n-mail

e entire surface of the mail for missing rings, unclosed rings and rough welds which could

Examine all seams andithe interlocking of rings within them. Test by hand to determine wheth
edges, that the fasteners are easy to use and secure, and that there are no long free ends
pve is worn. Whete)chain-mail is possibly joined within an opaque strap or fitting, expose the G
e as above. Report findings.

arm guards

e whole surface, edges and fittings. Determine whether there are sharp edges, surface crazing
gés and around fitment holes. Determine if the whole shape is appropriate. Report findings.

abrade a
er fittings
of straps
hain-mail

or small

6.1.3 Asse

mbly

Examine the attachment of the arm guard to a compatible glove. Determine the orientation of any openings between
them and the compatibility of the assembly. Determine whether unexpected detachment could occur in use. Report

findings.

6.1.4 Examination of coverage

The test item shall be put on and correctly adjusted on a subject of the appropriate dimensions determined from the
manufacturer’s information for users. The relevant requirements in 4.1.2, 4.1.3, 4.1.4, 4.1.6.1, 4.1.6.2, 4.1.6.3 and
4.1.6.4 for coverage of the hand, wrist and forearm shall be tested by inspection, measurement and the attempted

insertion of

a non-injurious blunt probe described in 5.6.
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The probe shall be applied to every slit, opening or overlap found. The probe shall be angled at 0° to 45° with the
underlying skin at any angle between directly up the arm and 90° across the arm from the medial to the lateral side.
The probe shall be gently moved around with a maximum force of 4 N. Varying its angle of approach to ascertain
whether it can pass through the test item. Every penetration shall be recorded as a gap in the coverage. Report

findings.

6.2 Dimensions and mass determination

6.2.1 Measurement of glove dimensions

Lay the glove flat and insert appropriate gauges (see annex A) into the digits to measure their length. Measure the

remainin
correspo

6.2.2 M;q

Measure
distal en
approprig
measure
again be

Measure
arm accq

arm. A smaller size test arm should be used if the fit is not loose, ahd a larger one should be used it the

is far in g

test armg.

) dimensions specified. Make allowances where the glove is curved (see annex A),
hdence of the results to the claimed size and marking. Report findings.

pasurement of compressed and extended lengths of cuffs, cuffs and arm guards, and arm guarg
the maximum length (extended length) of a cuff and arm guard, or arm guard, when it is susp¢
d and hanging freely under its own weight. The dimensions to be measured shall corres
ite dimensions A, B or D shown in Figure 2. The measurement shall.be made five time
ments, the test item shall be lifted from below to compress it, and it shall-be gently released to
ore the next measurement is made.

the compressed length of the same item on a test arm as descfibed in 5.7. Choose the app
rding to the manufacturer's size marked on the test item. Thetest item should fit loosely ab

xcess of what would be acceptable in the normal use ofithe test item. Table 2 is a guide to the

Table 2 — Selection.of>appropriate test arms

Check the

IS

bnded by its
pond to the
S. Between
hang freely

opriate test
out the test
looseness
selection of

Tes

arm number Glove size range thatwould normally be tested with an appropriate arm guard,

on the test arm

Up to size 6%

6% to 8%

8% 10 10

1
2
3
4

Above size 10

NOTE
so this 1
musculal

Arm guards are supplied in different sizes to fit the same glove. There is not a recognized arm guard siz
able is based on~glove sizes. This is only a guide, as arm guard diameters that are necessary dep
ity of the userg)Muscularity of the forearm is not reflected in the glove sizes needed.

ng scheme
end on the

The test
expande

item Shall be fitted to the test arm and the straps adjusted. The wrist strap should rest verti

cally on the

] section of the test arm as shown in Figure 7a) The test arm shall be suspended vertlcally A

(500 + 1(

ing of mass
re 7a). The

compressed length of the test item corresponding to the appropriate dimension A, B or D shown in Figure 2 shall be
measured. The measurement shall be made five times. Between measurements the test arm should be turned
upside down to allow the test item to fully extend. The test item should be allowed to fall naturally into place when
the test arm is returned to its upright orientation before the ring is placed on it.

Report the mean of the extended length and the mean of the compressed length of the test item.
6.2.3 Determination of the mass per unit area of arm guards, cuffs and extended cuffs, and gloves

Measure the linear dimensions of samples of the protective materials from which the test items are made. Weigh
the samples and calculate the mass per unit area of each material.
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6.3 Testing the dimensions of interstices

Use the gauges described in 5.5 to probe the interstices between metal or plastics components of the glove or arm
guard. Push the gauge against the interstice with a force up to (10 + 0,5) N. Permit the material under test to fold if
the gauge enters further as this happens. Test five examples of each interstice type associated with each
combination of ring interlocking or plate combination. Test such combinations whether they are covered or filled with
a plastics, rubber, viscoelastic or other material.

Test first with gauge number 2. If it passes through any type of interstice locate and mark all such interstices.
Record their positions. Test each of these with gauge number 1.

Report all ifstances and positions where the gauges pass through the protective material.

6.4 Tensile strength testing

6.4.1 Chaip-mail

Check the calibration of the apparatus to be used or the force that it exerts. Fix thermetal rods into [a pair of
interlocked fings or into a pair of rings on opposite sides of a plate or into similar links. ‘Smoothly and progressively
apply a fordge that pulls the rings apart as it rises from 0 N to 100 N over a period of.2)s to 10 s. Carry ouf 50 trials
on an undgmaged glove or chain-mail arm guard at random sites. Carry out 25\tfials on pairs of rings ih seams.
Report all instances of rings or plates opening or breaking at a force below 100 N. Note that it is not rgquired to
report the fgrce applied when breaking occurs.

6.4.2 Arm puard attachment

Place the afm guard attached to a compatible glove on a suitable surrogate forearm and fist. Apply a force|of 150 N
over a peridd of 30 s to 60 s pulling the arm guard from the glove~along the forearm axis. Report findings.

6.5 Penetration testing

6.5.1 Chaip-mail and combinations of chain-mail and metal plate

Penetration|testing is carried out as described indSO 13998, except that the nominal dropping height is 25¢ mm and
tests are only carried out with the sample in the' horizontal plane. Test pieces including seams shall be tested with
knife impagts at the various orientations along the seam. Test pieces including coated or surrounded ghain-mail
shall be tegted in the coated or embedded area. Report all results, calculate the mean penetration and| note the
largest pengtration.

6.5.2 Rigid arm guards

Condition the apparatus afnd fice-filled arm guards at (20 + 2) °C for 24 h before use except as specified below.
Condition the tray filled with-flesh simulant as necessary (see 1ISO 13998).

The nomingl dropping-height for testing plastics arm guards shall be 500 mm, and for metal arm guards {250 mm.
The distande shall*be measured from the knife tip to the point of impact. Adjust the height of the electrgmagnetic
release meghanism appropriately. Make ten penetration trials with sharp oiled test blades at sites along the centre
top line of the-a e—Fhe-arm : e i inate °rg

blade between impacts. Impact
(outside of the forearm in use and often a region of overlap of the free edges of the guard). The impacts shall be
situated in two rows along the arm guard which is rotated about its long axis between the two series of impacts so
that the impacts are always along the centre top line. The distance between the rows shall be at least 50 mm.
Measure the length of the back of the blade exposed inside the arm guard to an accuracy of £1 mm.

It is permitted to make this measurement by marking the blade above the guard after impact, measuring the length
of the blade back from the mark to the tip, and subtracting the thickness of the guard at the impact site after impact.

The guard thickness at impact sites shall be measured after the rice has been removed. Report all results, calculate
the mean penetration and note the largest penetration.

10
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If the guard is made of plastics repeat the test of ten impacts on a fresh arm guard filled with rice. The filled arm
guard shall be conditioned at (0 + 2) °C for 24 h. Each impact shall be made within 30 s of moving the arm guard to
laboratory temperature unless the whole environment is controlled to (0 + 2) °C. If the laboratory temperature is not
0°C, the filled arm guard shall be reconditioned at 0 °C after each impact. The reconditioning time shall be 60 min
for each minute of exposure to the laboratory temperature. Report all results, calculate the mean penetration and
note the largest penetration.

6.5.3 Rigid arm guard attachments

Fit the arm guard to a compatible glove and fill the palm area, wrist and arm guard as in 5.4.2. Test the attachment
region and the wrist strap area if this is not part of the attachment, in accordance with 6.5.2. Make ten penetration

trials. Re
6.6 Teg
Conditior
Immerse
boiling w

point in &

Leave th

port all results, calculate the mean penetration and note the largest penetration.

ting the physical stability of plastics arm guards at cleaning temperatures

two plastics arm guards, which are as nearly as possible identical, at (20 £ 2) °C for.at least 24
one arm guard in water at the maximum cleaning temperature specified by the“manufacturer
hter if the specified temperature is above 100°C for (300 % 5) s. Hang the arm*guard by a single]

ir at (20 + 2) °C with a relative humidity of (65 £ 5) % for at least 24 h.

e second arm guard hanging in air at (20 + 2) °C with a relative humidity of (65 £ 5) % while

being immersed.

Comparsg
all chang

the two arm guards. Report any changes in the dimensions{or the shape of the immersed gy
es observed and the temperature of the test immersion.

7 Marking

Protectiv
least the

e gloves and arm guards for use with hand Knives shall be permanently and conspicuously ma
following:

O the pame or identification of the manufacturer or importer;

O the mhanufacturer's type designatien\er style number;

O thes

ize designation;

O the haximum permissible-cleaning temperature if this is below 82 °C.

8 Infor

mation foriusers and instructions for use

Gloves
compreh
informati

d arim~guards shall be supplied with information and instructions for use. Instructions shall be

h.
-2 °C, orin
attachment

the other is

ard. Report

rked with at

precise and
he following

nsible and in the official language(s) of the country of destination. They shall contain at least t

O the information required in clause 7;

O the address of the manufacturer or importer;

O a statement of the types of work for which the product is suitable;

0 storage instructions;

O instructions on how to select the correct size of glove and arm guards for the user;

0 instructions on how to position and adjust the glove and arm guard on the body;

11
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O awarning that protection is limited to protection from cuts and stabs from hand knives;

0 a warning only to use the equipment in the form supplied, apart from an instruction to shorten free ends of
straps to 25 mm or less;

O instructions for cleaning appropriate to different types of use, including a warning about any treatments known
to damage the item and the effect of repeated cleaning cycles;

O instructions for sterilization appropriate to different types of use, including a warning about any treatment known
to damage the item;

O a warnlng about any effects on the level of protection due to ageing, wear, environmental factors ar,ghemicals
includimg oils and solvents (see annex C for information);

0O awarn|ng about any classes of work in which the equipment could place the user at risk of'injury. In particular
state the hazards of powered tools and machines with moving parts, and that a chain-mail glove [conducts
electrigity;

O instructions on the examination, tests and action required when a ring or rings are-lost from chain-mail

O instructions on how to recognize plastics degradation;

O the critpria to be used to decide between repair or discharge of the item

9 Pictograms

Products fulfilling the requirements of this part of ISO 13999 shall be marked with the pictograms shown in|Figure 8.
The pictograms are to be placed on the product or on the.package in which it is supplied.

The width of the shield shall be at least 30 mm.

12
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1to5

10
11
12
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Digits one to five

Crotch between digits two and three
Radius bone

Ulnar. bane

Styloid process of the ulna

Direction of Tinger pressure
The determined level of the tip of the styloid process

The wrist level 10 mm proximal to 11

Figure 1 — Definition of anatomical points on the hand

(right-hand ventral surface upwards)

13
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a) Glove
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b) Short-cu

¢) Long-cu

d) Assemb
glove

ff glove

f glove

y of a rigid arm guard and a compatible

e) Long arin guard and ;a-compatible glove

A

/

8
=
\c, B
=
E

Key

1 Level of the wrist

A Length of the protection afforded by a short cuff

B Length of the protection afforded by a long cuff

14

Length of the clearance between the top of a long
cuff or arm guard and the upper arm

Length of the cuff on a glove that is attached to an
arm guard

Figure 2 — Types of gloves and arm guards
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6 mm<

2mm<

I3>15

ISO 13999-1:1999(E)

1 <15 mm

2 <6 mm

mm

Figure 3 — Example of profile of the proximal end of a smooth and rigid arm guard

15
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Key

1 Points in the, cretches between digits two and three, three and four, and four and five

2 Points dndhe lateral and medial seams on digits, and on the tips of digits

Figure 4 — Diagrams illustrating the possible points on gloves at which the 4,0 mm wide probe is permitted

to penetrate the chain-malil

16
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T U

It has been filled with rice and fixed to-the flesh simulant by tapes across the tray.

Figure 5 — An arm guard prepared for testing

17
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Ly
Ly,

|

[T 1 LT 1

a) Gauge No-~1 b) Gauge No. 2
[{=(6%0,1) mm I3 =(4 +0,05) mm o= (30 +2,5)°
I, =(1+£0,05) mm |4 is more than 50,0 mm

Figure 6 — Interstice gauges

18
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T 1
M , d1
/ 2
o1
ét7 =
\ \
3
- L
® ds
¢d, Z
\f}—=\
@ ds
® dg
Key
1 Suspepsion point of the\test forearm
2 Testafm
3 Compiession ring-of mass (500 + 10) g
4 Cuff of army guard under compression
5 Wrist gtrap of the glove correctly adjusted on the test arm
6 Horizontal reference and support surface
7 Glove
NOTE |4 is the compressed length to be measured.
I, to lg and d; to dg are the dimensions of the test arm that are listed in Table 1.
a) Sketch of glove and arm guard b) Shape and dimensions of test arms

on test arm (not to scale)

Figure 7 — Test arm for measuring the compressed lengths of cuffs, cuffs and arm guards, and arm guards

19
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20

L |

i |

L |

ISO 7000-2483
"Protection against
cuts and stabs"

ISO 7000-1641
"Operation
Instruction”

Figure 8 — Pictograms

©1SO
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Annex A
(normative)

Colour codes of selected glove sizes

Al G

A.1.1 General

VCOo

Gloves ghall be marked with their size based on the hand size they are designed to fit, erwith the cplour-coded

strap ap
correspo

Annex B

A.1.2 Hlat pattern gloves

Six sizeq of flat pattern type of glove have been designated by the use of colour-coded wrist straps
e dimensions |g to |, associated with each of these sizes: Jable A.1 gives the value and tolerance for each

dimension for each size of glove.

shows th

The dimeénsions of gloves are measured with the aid of .digit gauges. Glove digit gauges are parallel

contains information on hand sizes and the glove dimensions that fit different sizes of hand.

propriate to the dimensions of the glove in Table A.1. Table A.2 gives the traditional glove sizes that
nd to the colour of coded gloves in Table A.1. Gloves that do not correspond to the dimmensions in
Table A.1 shall not be fitted with straps of these colours.

Figure A.1

sided with a

rounded end as shown in Figure A.2 for insertion into the-digit of the glove. They are sheet material 1 mm thick with
widths corresponding to b; to bg as shown in Table A.3. The gauges are used by pushing them ggntly up the
appropriate digit and measuring the length of inserted gauge against the relevant feature shown in Figurg A.1.
Table"A:1 — Dimensions of colour-coded gloves
Strap Dimensions + tolerance
icolour mm
I0 Il I2 |3 I4 |5 |6 I7 |8 |9 I10 I11 12
+5 +3 +3 +3 +3 +3 +3 +3 +3 +5 +5 +5 13
Brown 188 110 46 95 69 79 71 55 8 35 95 40 1(
Sreen 200 114 48 100 72 82 74 58 8 35 95 40 1(
nite 212 | II8 | 50 105 | 75 85 77 61 ) 70 T00 | 45 T
Red 225 122 52 110 78 88 80 64 10 45 105 50 10
Blue 237 127 55 118 81 91 83 67 11 50 110 55 10
Orange 250 132 58 125 84 94 86 70 12 55 115 60 10

21
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Table A.2 — Colour codes corresponding traditional glove sizes
Colour Glove size
Brown 5t05.5
Green 61t06.5
White 7t07.5
Red 8t08.5
Blue 91t09.5
Orange 10
Table A.3 — Dimensions of gauges used in measuring the dimensions of colourscoded gloves
Colour Gauges for sizing
mm
b, b, bs b, bs
Brown 28 27 27 25 22
Green 30 29 29 27 24
White 32 31 31 29 26
Red 35 33 33 31 28
Blue 38 35 36 33 30
Orange 41 37 38 35 32
A.1.3 Curved gloves
NOTE This type of glove is made with more rings on the back than the front. The gloves require smaller excess length and
width to proyide a good fit. The-a@mount of excess will depend on the degree of built in curvature. Measurements|of curved
gloves on a flat surface aresotdirectly comparable with those of flat gloves.
Determine the equivalent flat length of a curved glove by laying it on a flat surface as in Figure A.3b) and measuring
its length (I}). The glove is then to be worn by the appropriate size of subject. The glove on the hand is placed on
the surface| of’a.cone and slid up and down until the glove is in its natural curvature on the hand. The angle a

subtended

y-the glove is measured in degrees The equivalent flat length of the curved glove is give

n by the

approximate formula:

Equivalent flat length =1, + 0,2 &

22
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NOTE
wrist straf

[3

L6

[

[

g

<

N
\J
Fan
\J

[10

[11

As measured by a scal€ Using gauges b, to bg as given in Table A.3 with reference to gloves bearing

s indicating their size.

Figure A.1 — Flat pattern glove dimensions

loto 15 given in Table A.1

colour-coded

23
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~
N

ro=

l\)l

f1=[1

l;

I, is dimengion b (as given in Table A.3) + 0,2 mm
I, = (4% 0,5 mm+0,2mm

l3=(1+0,2) mm

Figure'A.2 — Finger-length gauge made of flat sheet material

24
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a) Determination of angle (o)
(The glove on a hand at a cone diameter that permits the glove to be fully relaxed)

b) Determipation of the flat length of a glove (I)

1

c)_Slidina a aloved hand on a cone to determine the alove's cunvature
7 ~ ~ ~

when it is fully relaxed

Figure A.3 — Measurement of the equivalent flat length of a curved glove

25
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Annex B
(informative)

Hand and arm sizes, protective glove and arm guard sizes

©1SO

B.1 Intr

The informa
This annex

population,
guards to fit

B.2 Mea

2l i

UUCLULUII

tion in this annex is provided to assist users, employers and manufacturers.

contains information on the measurement of hands and forearms, the distribution of siz

the anatomical areas that should be covered, and advice on selecting appropriate gloves
individuals.

surements

B.2.1 Anatomical landmarks

hows the anatomical landmarks referred to in this annex.” Measurements are defined usi
in order to allow the accurate communication of hahd and arm sizes between purcha
Prs.

nds

isurements should be made with the hand~on a flat surface. Four reference lines, as shown
be established:

e (a) as defined in Figure 1;
D) joining crotch 3 to crotch 2.and projected to the edge of the palm in crotch 1;
L) joining crotch 3 to crotch 4 projected to the ulnar edge of the palm;

1) joining crotch 2 tolerotch 4.

nts 1 to 6 are made perpendicular to the wrist line with the digits straight and close
nts 7 to 10.are made along the mid-line of each digit. Measurements 11 to 17 are made with
digits straight and maximally spread out.

g measurements are made.

bs in the
and arm

ng these
sers and

in Figure

together.
the hand

Figure 1 s
landmarks
manufactur
B.2.2 Ha
Length mea3
B.1, should
a) wrist lin
b) aline (
c) aline(
d) aline(
Measurems
Measurems
held up, the
The followir

1

2

3

4

5

6

7

26

Digit 1 (thumb) height:
Crotch 1 height:
Crotch 2 height:
Crotch 3 height:

Crotch 4 height:

tandHengthr—tipoffongestdigitto-wrist:

tip of digit 1 to wrist.
crotch 1 to wrist.

crotch 2 to wrist.

crotch 3 to wrist.

crotch 4 to wrist.

Digit 2 length: tip of digit 2 to crotch line b.
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10

11

12

ISO 13999-1:1999(E)

Digit 3 length: tip of digit 3 to crotch line (b).
Digit 4 length: tip of digit 4 to crotch line (c).
Digit 5 length: tip of digit 5 to crotch line (c).

Wrist circumference: circumference at the wrist level.

Palm circumference: circumference of the palm parallel to crotch line d at a level equidistant between

crotch 1 and crotch 2.

13

14

15

16

17

B.2.3 H

Measure
vertical
establish

a)

b)

c)

wrist

a sty
upps

ave

The follo

18

19

20

21

Digit 1 circumference: circumference of the interphalangeal joint of digit 1.

Digit 2 circumference: circumference of the proximal interphalangeal joint of digit 2.

Digit 3 circumference: circumference of the proximal interphalangeal joint of digit3.

Digit 4 circumference: circumference of the proximal interphalangeal joint ©f,digit 4.

Digit 5 circumference. circumference of the proximal interphalangeal joint of digit 5.
orearms
ments should be made with the upper arm against the side ofsthe thorax, the elbow flexed at 9
vith digit one uppermost and the fist clenched (see Figure B.2). Three reference lines
ed:
line (a) as defined in Figure 1,

aight line (e) from the top of the wrist touchingrthe forearm and projected to the anterior su
rarm;

tical line (f) from the contact of line e with the upper arm.
ving measurements are made:
Forearm length: horizontal distance from the wrist to the upper arm.

Forearm length to_the point of maximum circumference: horizontal distance from the
position of the maximum circumference of the forearm.

"Forearm taper’: horizontal line from the wrist to the point at which line e touches the forear

defined by line f.

22

Maximum circumference of the forearm : determined by taking measurements.

D°, the palm
should be

rface of the

wrist to the

m.

Circuniference of the forearm at a distance of 45 mm from the upper arm (see Figdre B.2): as

23

24

Circumference of the forearm at a distance of 50 mm from the wrist line a (see Figure B.2).

Circumference of the forearm at the distance (20) from the wrist line a. (This is shown as the same as
22 in Figure B.2 for clarity. The positions of 22 and 24 may be the same or 24 may be much closer to the

wrist if muscle development is high).

27
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B.3 Sizes and proportions of hands and forearms
B.3.1 Hands

The data in this section are based, where possible, on surveys of the hand sizes of various European populations.
Additional information from non-European sources has been used to make estimates of European dimensions
where this has been found to be necessary. It should be noted that users of chain-mail gloves and arm guards may
not be typical of the European population as a whole and sizing should be determined by the dimensions of the user
population wherever possible.

Traditionally-glove-sizes-are based o s Gircumfere
There is nofsimilar system to express hand length.

8, etc.

Measuremgnts show the following.
a) Hand length is highly correlated with digit length.

Hand I¢ngth is highly correlated with crotch height.

Hand l¢ngth is not correlated with hand circumference.

Hand le¢ngth is not correlated with digit circumferences.
b) Digit hgight is very highly correlated with crotch height with the exception of digit 1.
¢) Palm c|rcumference is correlated with digit circumference.

Palm c|rcumference is not correlated with digit length.

Palm cjrcumference is not correlated with crotch height.
d) Wrist c[rcumference is very highly correlated with digit circumference.

Wrist c|rcumference is highly correlated with palm circumference.
These factq imply that hand length and"palm circumference are reasonable predictors of the other dimengions of a
hand with the exception of thumb length. Hands with long palms and short fingers or the reverse are Very rare.
However, Hecause hand length a@nd-palm circumference are not correlated, it should be expected tha{ a sizing
scheme baged on a single length-for each width will not accommodate a good proportion of hands comfortably.
Figure B.3 |shows the distribution of hand widths and lengths of individual hands from a single population. The
overall Eurgpean population has a similar distribution, but the overlap between the male and female hand sizes is
greater, begause ofithe mix of populations of different genetic composition. The elliptical envelopeq are the

boundaries|within“which 90 % of the European male and female hand sizes will be found. These have been
estimated f||om data from several single population surveys.

Table B.1 gives a sizing tariff to accommodate approximately 90 % of the adult population, this Is based on
providing three different hand length (A to C) for each whole and half hand size (designated 6 to 10 in the traditional
way).

Distributors and retailers should be able to supply manufacturers with information about the range of hand sizes in a
particular local population.

This will ensure the availability of the appropriate glove sizes to allow at least 90% of that population to be

adequately fitted. It is to be expected that around 5 % of the population will require specially made gloves in order to
achieve optimum fitting. This will often be due to problems with digit 1 and crotch 1 heights.

28


https://standardsiso.com/api/?name=19df54f8e237c3c2c4e9e91e25a2e254

©1SO

B.3.2

There is
95 % ran
190 mm
The majq
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Table B.1 — Nominal sizes of gloves

Dimensions in millimetres

Hand size 6 6% 7 7% 8 8% 9 9% 10

Circumference 152 165 178 191 203 216 229 241 254
Length size A 151 159 167 175 183 191 199 207 215
Length size B 166 174 182 189 197 205 213 221 229
Length size C 179 186 194 202 210 218 226 236 241

Horearms

0 240 mm. The dimensions of the test arms in Table 1 is based on a population-of young adu

rity have arms with dimensions between test arm numbers 2 and 3. Fit individuals in a high state of athletic

training gpproximate to test arm number 4. Length and diameter of arms are not strongly correlated.

B.4 Coverage provided by gloves and arm guards

This part|
injury fro
this type
although

The cloth

of protection. The part of ISO 13999 is particularly dirécted towards the needs of the meat-cut
other industries need protection of the same type.

degree of coverage necessary for a particular job_must be done carefully, bearing in mind the types of

the likely
The glov
receive g

probability of each occurring. Where only hand cuts are a problem, then a protective glove sho

particulafly disabling injuries because of the risk of damaging nerves. In the meat-cutting industry it is

knife use
complete
practices

and technigues may change after the introduction of this type of protective equipment. Such ¢

mean that a body area not previously at risk is now likely to receive a knife cut and further protective

required.

It is impd
between
Correct

selecting
moveme

rtant that thére are no weak areas in the protective coverage. Hidden weak areas can occu
gloves andytheir cuffs, between gloves and arm guards, and in areas where protective mater

pratective equipment its design should be evaluated by taking into account the directi
ntS-and the possibility of hidden weak areas being struck.

little data available on the dimensions of adult forearms. It is estimated from limited data tha
ge of dimension 18 in Figure B.2 for European females is 160 mm to 210 mm _and-for Europgan males is

e should extend to at least the wrist..However if there is a risk that the palmar surface of the
cut then a glove with a cuff shodld) be used. It should be noted that cuts in the wrist area gan produce

belection;»adjusting and wearing can minimize such problems, but purchasers are advised

the 5% to

It UK males.

of ISO 13999 specifies requirements for gloves and arm guards which provide a level of protedtion against
m hand knives. Jobs which involve moving the knife towards the user's hand or forearm will mTinIy require

ing industry

ing in this part of ISO 13999 will only provide~protection to a limited area of the body. Selgction of the

hazard and
lld be used.
wrist could

dvised that

rs should have at least hand*and wrist protection to 75 mm proximal to the wrist. Coverage for the
forearm is indicated where“there is a foreseeable risk of injury in this region. It is advise

that work
anges may
coverage is

I at the join
al overlaps.

that when
pn of knife

B.5 Size and fit

B.5.1

Gloves

Hand sizes are discussed in B.3.1. An ideal glove fits the hand closely and provides no resistance to movement of
the hand. A chain-mail glove is inelastic and so gloves are usually chosen by users so that they are big enough to
prevent any dimension becoming too tight during use.
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Both the width and the length have to fit properly because the chain-mail allows little dimensional change to
compensate for inadequate length or width. To ensure that the glove does not restrict the hand movements
associated with the work, some allowances to these dimensions will be necessary.

B.5.2 Flat pattern gloves

These gloves are made such that their back and front dimensions are the same: they can be laid out smoothly on a
flat surface. To obtain a good fit and provide comfort in use, the dimensions of such gloves should exceed the hand
dimensions by 10 mm to 15 mm in length and 15 mm in width when the measurements are made with the glove laid

flat.

Six sizes o
such gloves

B.53 Cu

This type of
width to pro

B.5.4 Siz

As describsg
able to obtg

this type of glove have been designated by the use of colour-coded wrist straps. The dime
are given in annex A.

ved gloves

glove is made with more rings on the back than the front. The gloves require smaler excess le
vide a good fit. The amount of excess will depend on the degree of built-in curvature.

b marking of gloves in width and length ranges

d in B.3.1, by making gloves available in both width and length ranges a high percentage of use
in a good fit. Table B.1 gives the hand dimensions which gloves\should be expected to fit. The

nsions of

ngth and

rs will be
5e gloves

should be nmarked with the nominal size of hand they are designed to fit{e.g. 7B or 9A). This applies to both flat and

curved gloy
ranges of g
scheme giv|

B.5.5 Ma

At least 59
hand sizes
colours fror
made shou

B.5.6 Am
B.5.6.1 Ge

Users of ar
because of
guards. The
the upper a

Rigid arm ¢
purchase, |

es. The dimensions of particular user populations may rieed to be taken into account when
izes for purchase. The colour of the straps on these glaeves should not conflict with the colo
BN in annex A.

Je-to-measure gloves
of hands will not be adequately fitted by.gloves of the dimensions in annex A or by gloves ma
n Table B.1. Special gloves should bexmade to fit such individuals, but they should not have w

h annex A or size markings from Table B.1. A label to identify the individual for whom the ¢
d be affixed.

N guard sizes
neral

N guards may, onCaverage, be expected to have more muscular arms than the general adult p
the largely manual work they do. This needs to be reflected in the diameters of the proximal e

m.

uardsyare likely to be available in fixed sizes. In some cases it may be possible to shorten t
ut-ysually the design fixes their length. Chain-mail arm guards can be made to order in any

selecting
ir coding

e for the
rist strap
love was

opulation
nd of arm

b more muscular an arm is, the shorter an arm guard will need to be, due to the increased digmeter of

hem after
length or

shape.

B.5.6.2 Rigid arm guard length

The required length of a rigid arm guard is the forearm length (457 mm in B.2.3) minus the compressed glove
cuff length (= 30 mm, see 4.1.6.4), and minus the clearance required to avoid digging into the upper arm (distance
C=45mm to 75 mm, see 4.1.6.1) and Figure 2. Figure B.4 shows the range of forearm guard sizes, and the
estimated population spread of forearm lengths.

Arm guards should be marked with their length. The relationship between their size and the forearm lengths for
which they are designed should be marked on the guard as in Table B.2.
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