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B.S. 1651 : 1966

Tuis BRITISH STaNDaRrD, having been approved by the -
Personal Safety Equipment Standards Committes, was
. published under the authority of the General Council on
16th June, 1966. .

First published, May, 1950.
First revision, May, 1960,
Second revision, June, 1966.

The Institution desires to call attention to the fact that this
British Standard docs not purport to mclude all the necessary

provisions of a contract.
1§

A complete list of British Standards, numbering over 5000,
fully indexed and with a note of the contents of each, will
be found in the British Standards Yearbook. The B.S. Year-
book may be consulted in many public libraries and similar
“institutions.

This standard makes reference 1o the following *British
Standards:

B.S. 697.  Rubber gloves for electrical purposes.
- B.S. 903, Methods of testing vulcanized rubber. ©
. Part A2. Determination of tensile stress-strain
properties.
: Part Al19. Accelerated ageing tests.
B.S. 1051. Terms relating to the conditioning of textiles and
method for the determination of correct inveice
. weight. :
B.S. 1309. Methods of sampling and analysis of vegetable-
tanned and chrome-tanned leathers.
B.S. 1547. Flameproof industrial clothing (materials and
: design). .
B.S. 1755. Glossary of terms used in the plastics. industry.
B.S. 3120. Performance requirements of materials for flame-
proof clothing, :
B.S. 3144. Methods of sampling  and physical testing of
leather.
B.S. 3791. Clothing for protection against intense heat.
Handbook No. 11. Methods of test for textiles.

The following B.S.1. references relate to the work on this standard:
Commiittee reference PSM{7 Drafl for comment D65/4064
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CO-OPERATING ORGANIZATIONS

The Personal Salety Equipment Standards Committce, under
whose supervision this British Siandard was prepared, consists
of representatives from the following Government departments

and scientific and industrial organizations:

British Chemical Plant Manufacturers’ Association

British Foolwear Manufacturers’ Federation
*British Iron and Steel Federation

British Jronfounders’ Association

British Occupationa! Hygiene Society

British Red Cross Socicty

Cement Makers’ Federation
sChemical Industries Association

Consumer Council

Cotion Board .

Council of Ironfoundry Associations

Electricity Su!pgly Industry in En land and Wales
*Federation of British Rubber and Allied Manufacturers

Federation of Civil Engineer ng Contractors

Glass Manufacturers’ Federation .

- *Industrial Safety (Personat Equipment) Manufacturers’ Association

*[nstitute of Brilish Foundrymen ;

Institution of Civil Engineers |

Institution of Endgincc_nngalnspectmn

Institution of Industrial Safety Officers

Institution of Mechanical Engincers
*Institution of Production Engineers

Institution of Structural Enginecrs

Iron and Steel Trades Confederation

Medical Research Council
*Ministry of Labour (Faclory _lnspocloralc) .

National Federation of Building Trades Operatives

Paintmakers’ Association of Great Britain

Royal Society for the Prevention of Accidents

Shoe and Aliicd Trades Research Association
*Trades Union Congress .

United Kingdom Atomic Encrgy Authority

The Government department and industrial organizations
matked with an astensk in the above list, together with the
foltowing, were directly represented on the committee entrusted
with the preparation of this seclion of the standard:

British Leather Federation

British Leather Manufacturers’ Rescarch Association

British Man-made Fibres Federation

British Mechanical Rubber Manufacturers' Association

British Plastics Federation

British Railways Board i
_British Seamless Rubber and Plastics Manufacturers® Association
Gas Council .
Institute of Wc:ldmgB
London Transport Board
Ministry of Delence (Army Department)

National Association of Glove Manufacturers

National Coal Board .

Pressed Felt Manulacturers® Association

Rubber and Plastics Research Association of Great Britain
Individual manufacturers

e
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BRITISH S;I‘ANDARD SPECIFICATION FOR
INDUSTRIAL GLOVES |

' FOREWORD

The revision of this British Standard, which has been made necessary by develop-
ments in the manufacture of gloves of synthetic rubber, retains the original
objective of reducing the unnecessarily wide. variety of types and sizes of
industrial gloves to the smailest range of preferred types which will meet all
normal industrial needs. In addition, the standard specifies requirements for
manufacture which ensure safety and comfort combined with the strongest
possible construction. The opportunity has also been taken to add specifications
for light and heavy weight lined natural and synthetic rubber gloves and gauntlets
to the previous specification for medium weight only.

The canalization of demand for gloves into these preferred types and sizes
will facilitate economic production and provide for the greatest possible economy
in use. The attention of users is drawn therefore to Table 1, which sets out
normal hazards and brief descriptions of the gloves recommended.

The standard has been based on practical trials in many industries and on
the combined experience of manufacturers and users of the gloves.

" For convenience in describing the patterns of gloves and in the interests of
international uniformity, the standard adopts the designations in common use
in America, viz. the ‘Clute’, *Gunn’ and * Montpelier * patterns. These,
patterns are defined and the standard includes an illustration of each type.

The gloves specified fall into four broad groups: leather, plastics, rubber
and cotton. The sizes for gloves of leather or cotton are similar since they are
based on a common background of development. The sizes of rubber and
plastics gloves differ, however, from the remaining groups because these gloves
were developed in a separate industry; it is not possible to reconcile this difference
at present without causing hardship to one industry, because of the consequent
change in plant. E

The standard does not include requirements for asbestos gloves, which may,
however, be used for special purposes in which protection against flame is
o .

A similar omission is that of chainmail gloves, made of welded linked rings
as used in the butchery trades. These gloves are available in the United Kingdom
but have a very limited use,

In addition, experiments are being carried out with gloves and glove linings
made from man-made fabrics and mixtures of man-made fibre and cotton,
" Depending on the outcome of these experiments, an amendment to the stand.rd
may be issued later. :
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It has been found that Type 5 gloves have little use. It has therefore been
decided to omit them from the specification. To avoid confusion with the 1960
edition, the numbering system has not been altered.

NOTE 1. Attention is drawn to Clause 6. Users uncertain of the proper gloves to use for
protection against a particular chemical should consult the manufacturer of the chemical or

manufacturers of gloves.

NOTE . B.S, 3791, * Clothing for protection against intense heat for short periods®, mcludea
requirements or gloves which will withstand a relatively high rate of heat radlauon and

flame.
NOTE 3. Gloves gmng prolecuon against clectric shock are covered in B.S. 697, * Rubber
gloves for electrical purposes *.

NOTE 4. Where metric cquivalénls are stated, the figures in British units are to be regarded
as the standard. The metric conversions are approximate. More accurate conversions should
be based on the tables in B.S. 150, * Conversion factors and tables’.

SPECIFICATION
SECTION ONE: GENERAL

SCOFE

1. This British Standard specifies a range of preferred types of glove, for protec-
tion against common industrial hazards; the standard classifics these common
hazards and recommends gloves for protection against each.

The standard lays down requirements for sizes, materials and manufacture
of each of the recommended types of glove and specifies the methods of test to
be used. It includes recommendations on the storage and preservation of rubber
gloves, and on the information to be given when ordering ploves.

NOTE. Purchasers should spccnfy any special requirements, such as double palms or other
reinforcement, when ardering, in accordance with Appendix D.

DEFINITIONS L
2. For the purposes of this British Standard, the following definitions apply:

a. Wrist glove. A covering for the hand and wrist, having separate fingers.

b. Gauntlet glove, A type of glove which, relative to the wrist glove, provides
additional prolection for the wrist and part or the whole of the forearm.

- €. Mitt. A covering for the hand and wrist, having a separate thumb and a

common covering for the ﬁngers.

d. One-finger mitt. A covering for the hand and wrist, having a separate
thumb and forefinger and a common covering [or the remaining fingers.

e. Cuff. The extension on a glove, mitt or mitten which covers the wrist.

J- Hand-guard. A picce of protective material secured across the palm of
the hand.

7
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g .Clute pattern. A pattern of the four-finger and thumb design, having a
onc-piece palm, including the fronts of all four fingers, and a separate cuff
(see Fig. 1). ] o

Alternatively, this pattern may be made with a one-piece palm having four
fourchettes to form the back and sides of all four fingers. This method of
construction allows certain inseam reinforcement. -

h. Gunn pattern. A pattern of the four-finger and thumb design, having the
face of the thumb, the paim, and first {index) and fourth (little) fingers made
of on¢ piece of material. The back is of one piece up to the cuff and includes
the backs of the four fingers at least. The fronts of the second and third fingers
may be one piece each, jointed to the palm at the base of the appropriate fingers
(sec Fig. 2).

J. Montpelier pattern. A pattern of the four-finger and thumb design, having
the front and the fronts of all four fingers in one piece, and the back of the
glove and the backs of all four fingers in one piece. This pattern has a two-piece
fourchette between the fingers (sce Fig. 3).

SIZING®* AND DIMENSIONING OF GLOVES

3. g. Skzing. Leather, fabric, or leather and fabric, fingered gloves, shall be
tested for size and shall fit on a glove iron the minimum palm circumference
. of which is 10 in (254 mm) for men’s gloves and 8% in (216 mm) for women's
gloves. The circumference of the fingers and thumb shall be proportional to
the circumference of the palm subject to normal allowance being made for
fourchettes, seams and thickness of leather between the fingers.
For sizes larger than the mirima mentioned above, agreement should be
reached between the purchaser and the supplier. -

». Dimensions. Gloves of the types described in Subclause 3 shall have the
following minimum outside dimensions as applicable, except for Types I, 2,
6 .and 9, which shall comply with the dimensions given in the relevant clauses.

® Tests for size of plastics and rubber gloves are not specified. (§ee Foreword and Note
below Subclause 29¢.) :

i
1
H
i
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Dimenston : Women's

in mm

from top of cuff to tip of second finger:
wrist 254 229

gauntlet - 305

from bottom of cuff to tip of second finger 203
cuff length:

wrist - 51

Y gauntlet 102

from tip of forefinger to crotch of thumb 127

from tip of thumb to crotch of thumb . R

actoss palm at crotch of thumb
across cufl opening: g

wrist 127

. gauntlet

across bottom of gauntlet cuff at wrist scam 127

Glove type varialions of abave dimensions:

* Types 3 and 4 = 1214 in (317 mm)
t Typed = 12" in (305 mm)
1 Typel = 414 in (114 mm

MARKING

, . The glovs shall be clearly marked with the following: - )
{ g, The number of this British Standard, i.c. B.S. 1651. “As altered

. . . . Jure, 1970
b. The manufactarer’s identification mark or licence number.

¢. The nominal size of the glove.
d. For Types 12, 13, 14, 15%, 18, 19 and 20 only, the year of manufacture.
¢. Where applicablc (as in the case of gloves which have been tested according

to Appendix A), the letter * P°.

- Where applicable, the words * light weigﬁi *, * medium weight °, or * heavy
weight °. . -
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The markmg shall be durable and shall be done in such a manner as not
to impair the quality of the glove. Any additional marking shall be subject to
agreement between the manufacturer and the purchaser. .

Ink used for marking shall not be of a kind which is normally known to
cause skin irritation.

" This British Standard provides for a product which covers personal safety
(sec Foreword). Manufacturers and purchasers are urged to make use of the
certification scheme whereby the product may bear the registered certification
mark of BSI. For further information sec the back cover of this standard.

SECTION TWO: HAZARDS AND RECOMMENDED GLOVES

RECOMMENDED TYPES OF GLOVE}

5. Gloves of the following types are recommended for protection against
common industrial hazards as specified in Table 1.

Type 1. Chrome leather wrist gloves
Type 2. Chrome leather inseam mitts and onc-finger mitts, wrist and
gauntlet style :
Type 3. Chrome leatber gauntlet gloves
Type 4. Chrome leather inseam gauntlet gloves, with cunvas or lcatner
- cuffs, with or without reinforcement between thumb and forefinger
Type 5. Discarded}
Type 6. Chrome leather stapled double- -palm wrist gloves
Type 7. Horse hide or cattle hide inseam gauntiet gioves, with vein patches
and aprons covering palm to first joints of fingers
~ Type 8. Horse hide or cattle hide palm, chrome leather back, inseam wrist -
-0 gloves.”
Type 9. Felt mitts, palms faced with canvas, molc or chrome leather, wrist
and gauntlet style
. Polyvinyl chloride wrist gloves and gauntlet gloves, lined
. Polyviny! chloride wrist gloves and gauatlet gloves, unlined
. Light-weight natural and synthetic rubber wrist glovcs and gauntlet
glovs, unlined -

* This marking docs not apply to hand guards made solely of leather. T e

t See Appendix D for detailed information to be given when ordering. )’ L.

1 In the 1930 edition of this standard, Type 5 refated to chrome leather 1'.. ,3auntlet
gloves, with leather cuffs, reinforced on the inner side by steel strips. In view of l..e small
use for this glove it has been decuded to defete it. To avoid confusion :he other tyze numbers

- have not been changed.
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Medwm-weight natural and synthetic rubber wrist gloves and
gauntlet gloves, unlined . ‘ : )
Heavy-weight natural and synthetic rubber wrist gloves and
gauntlet gloves, unlined '

. Hand guards, rubber, leather or fabric faced with rabber

. Cotton drill gloves

. Cotton drill gloves with chrome leather palms .

. Light-weight natural and synthetic rubber wrist gloves and
gauntlet gloves, lined ' Y

. Medium-weight natural and synthetic rubber wrist gloves and
gauntlet gloves, lined L :
. Heavy-weight natural and synthetic rubber wrist gloves and

gauntlet gloves, lined

TABLE 1. CLASSIFICATION OF HAZARDS

Protection ngainst ' Typical operations Reco::‘m::::; trpes

tHeat, but wear not serious | Furnace work, drop-stamp- | 1,2, 3, 4.9
l'and no irritant substances | ing, casting and forging,
! present handling hot tyres and similar
operations

tHeat, when wear more | Stoking gas relorts, riveting,
serious or irritant substances | holding-up, hot chipping
present :

tHeat, when fair degree of | Welding, casc-hardening in
sensitivity is required and j cyanide bath
splashes or spatter of molien
metal may oceur ~

Sharp materials or objects | Swarf, metal after guillotin- { 2, 4, 7, 9, 10, 14A,
ing, blanking or machining 14A(R), 135, 20A

Sharp materials or objects in - : 10, 11, 14A, 14A(R),
an alkaline de-greasing bath ) 19BC, 20BC

- * The letters A, B and C in the fourth column refer to the types of material used in making
rubber gloves, details of which are 10 be found in the standard; (R} significs reinforcement.
t Where there is a requirement for a glove to be ' flameprool *, attention is drawn to B.S. 3120,
* Performance requiremerts of materials for flameproof clothing *, and B.S. 1547, * Flame-
proof industrial clothing (materials and design) *.

e v v s e o
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TABLE 1—contirued

Protection against

‘Typical operations

" Recommended types
of glove

Glass, or timber with splin-
tered edges

15,17

Abrasion”

2]

Handling cold castings or
forgings, precast: concrete,
bags of cement and bricks

2, 6, 8, 10, 12A(R), 13,
13AC, 14AC, 15, 17,
18AC, 19AC, 20AC

Gross abrasion

Shot blasting

2, 9, 12A(R), 13AR).

14A

Light gbrasion

Light handling operations

1, 2 9

10, I2ABC,

13ABC, 15, 16, 17

Chemicals

Acids, alkalis, dyes and
general chemical hazards not
involving contact with sol-
vents or cils

10, 11, J2ABC, 13ABC,
14ABC, 19ABC,20ABC,

12A(R),
(R)

13A(R), 14A

Solvents, oils and grease

General chemical hazards
involving contact with sol-
vents or oils '

10, 11,

12BC, 13BC,

14BC, 18BC, 19BC,

20BC

Elect;olyﬁc deposition

Plating and subsequent

operating

10, 11, 12A(R), 12ABC,

13A(R),

13ABC, ;e

14A(R), 14ABC,
I9ABC, 20ABC

Hot alkaline cleaning baths .

10, 11, 13A(R), 13ABC, -

14ABC, 19ABC, 20ABC

Spraying paints or cellulose
lacquers "

‘1, 9, 11,

12BC, 13BC, -

18BC, 19BC

Special hazards: lead tetra-
cthyl, mercury lead salis

10, 13ABC, 14ABC

Classification discarded

Electric shock

See BS.
gloves
purposcs

697, * Rubber ~ .
for electrical
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CLASSIFICATION OF HAZARDS

6. For the purposes of this British Standard, the common industrial hazards in
which gloves are usually required have been grouped as shown in Table 1.

When a concentrated acid or alkali or unfamiliar liquid or chemical or
special solvent is to be handled, or other specialized service is required, such
as protection against extremes of temperature, or where chemical contact is -
continuous as opposed to intermittent, information on suitable protection
should be sought from the suppliers of the chemical or from manufacturers of
industrial gloves.

It is impracticable to mention all the operations in each hazard group, so
that any operation which is not specifically mentioned should be taken as
falling within that group which contains examples representing a similar hazard.

SECTION THREE: MATERIALS
, LEATHER

7. a: For the palms, fingers and backs.

(i) The leathei used shall not contain open cuts or cracks, through warbles,
through tick or grub holes. :
_ (i) The leather shall withstand a tearing load of 25 Ibf (11-3 kgf) as deter-
mined by the tear test described in Appendix E. - A

(iii} The leather shall have the required degree of flexibility, i.e. shall be sc
selected for each type of glove as not to cause undue restriction to the flexing
of the fingers of the wearer. Grain leather shall not crack on the grain side
when subjected to a double foid, the grain surface of the leather being kept |
outward for the first fold, and the double layer so formed being folded again
with its crease at right angles to the crease of the first fold.

(iv) Splits shall be chrome-tanned horse or cattle hide splits not less than
I mm or more than 1-9 mm thick.

(v) Horse hide and cattle hide shall be chrome-tanned horse or cattle hide
respectively, not less than 1-2 mm or more than 1-9 mm thick.
‘ (vi) The prease content, determined in accordance with the relevant test
' given in B.S. 1309*, shall be not less than § per cent and not more than 20 per
cent. '

. (vii} There shall be not less than 3 per cent chromic oxide (Cr,0,) based on
the leather as taken from the glove (not fat free but containing 14 per cent
moisture), determined in accordance with the relevant test given in B.S. 1309°,

_ (viii) The pH value of the water extract, determined in accordance with
the relevant test given in B.S. 1309* (20 grammes of leather per litre distilled
water), shall be not lower than 3-2. . = '

" B'.IS. 1309, * Methods of sampling and analysis of vegetable-tanned and chrome-tanned
eathers *. .
13
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(ix) The leather, previously wetted, shall not shrink more than 10 per cent
after one minute in water at 90°C.

(x} The leather shall not contain any chromate extractable by water or by
dilute acids. '

b, For the cuffs.
y (i) The leather shall not contain any open cuts or cracks, through warblés,
) through tick or grub holes. :
(i) Where the pattern requires, the leather used in the palms or backs may
be used for the cuffs, but for hazard groups A, B and C chrome-tanned leather
shall be used in the cuffs. :
(iii) The leather shall have an adequate degree of stiflness.
(iv) The leather shall not contain any chromate extractable by water or by
dilute acids. .
POLYVINYL CHLORIDE

8. The compound used for the manufacture of PVC gloves shall be hario-
geneous and based upon PYC as defined in B.S. 1755*. :

RUBBER

9. a. General. The rubber used for gloves shall be vulcanized, and shall not
contain any waste rubber, reclaimed rubber or factice. The compounding
materials, exclusive of the vulcanizing ingredients, shall not exceed 30 per cent -
of the rubber content. The finished materia! shall be suitable for the chemicals
for which the gloves are recommended by the manufacturer. -

b. Mechanical tests. Tests of tensile strength shall be carried out both before
and after ageing treatment. The rubber shall show minimum qualities as specified
in Table 2.

. TABLE. 2, TENSILE STRENGTH OF RUBBER FOR GLOVES

- ‘ - | Minimum tcpsile - Minimum
Grade of rubber strength before ;lmlgga::

ageing ageinp

-——.--—I -

Ibffint kgffem®|  per cent

Natural rubber Jatex 2500 176 750
Natural rubber solution (hot or cold vulcanized) -2000 141 600
Chloroprene latex _ 150 105 650
Nitrile (carboxylated butadiene/acrylonitile) latex | 1 500 105 | 500

° B.S. 1755, * Glossary of terms used in the plasiics industry *
’ 14

Documents
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(i) Tensile strength and elongation at break before ageing. The rubber shall
be tested bv the methods given in B.S. 903, Part A2®, and shall comply with
the requirements given in Table 2. No tests shail be made earlier than 24 hours
after vulcanization.

For further details of procedure and conditioning of samples and test pieces,
reference shall be made 1o B.S. 903, Part A2°.

(i) Tensile strength and elongation at break after ageing. After subjection -
1o accelerated ageing for 168 hours at 70 -t 1°C in accordance with B.S. 903,
Part A19t, the rubber shail have tensile properties complying with the following
requirements:

Tensile strength: not less than 65 per cent of the tensile strength before

ageing.
| Breaking elongation: not less than 80 per cent of the breaking elongation
: before ageing.

- FKLT
10. The felt shal! be made of New Zealand crulchiﬁgs. or similariquality wool,
of short construction, carbonized free from burrs and sterilized against anthrax,
combined with the best quality washed British cow hair.
The strengthening centre of the felt shall be of hessian, made of vegetable
fibre, and shall be approximately 12 per cent by weight of the finished felt.
Alternatively, the felt sterilized against anthrax shall comply with the
loliowing: ) '
Milled pressed felt, neither woven nor needled,
White or grey, as specified,
Me-% in (4-8-6-4 mm). thick, %
28 ozfyd® (556 g/m®) 1. 10 per cent,
Nominal composition 75 per cent wool
25 per cent vegetable fibre. .
Thickness shall be determined under a static .dead ldading of 5 ozfin?
(2:18 g/em®). ’
Weight shall be determined on a sample, or samples, representing not less
than 2 ft? (0-093 m?) afier conditioning in a standard atmosphere (see B.S. 1051%).

MOLE

11. The mole shall be woven [rom cotton yarns. In the loom state, the cloth
shall have an average weight of 9% ozfyd? (363 g/m*) and no piecc weight

* B.S. 903, * Methods of testing vulcanized rubber®, Part A2, * Determination of tensile
stress-strain properties °. . '

+ B.S. 903, * Methods of testing vulcanized rubber ®, Part Al9, * Accelerated ageing tests ™.
1 B.S. 1051, Terms relating to the conditioning of tcxtiles and method for the delermination
of correct invoice weight °.
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