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SUMMARY

The following note compares the existing requirements of the French,
German and British Standards for hand fire-extinguishers, and makes suggestions
for the requirements of a proposed set of International Standards to replace
the equivalent National Standards.
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F.R. Note No. 682

INTERNATIONAL STANDARDS FOR FIRE EXTINGUISHER
CONSTRUCTION AND PERFORMANCE

SR PR Introduction

Many European countries have standards for the construction and

performance of hand-operated fire extinguishers, and since these appliances are

expected to perform a very similar task, regardless of their country of origin,

it.seems likely that the national standards could be replaced by suitable

TInternétional Standards without loss of extinguisher quality, but with great

advantage in trading facilities and interchangeability. It is the purpose of

this note to examine in some detail the French, German and British Standards for

the different types of fire extinguisher, and to suggest what would appear to be

essential and desirable requirements for a series of International Standards.

2. National Standards

(a)

(1)
(2)

(3)
(%)

(5)
(6)

(7).

(8)
(9)

(b)

The national standards summarised in this note are as follows:

Prench: Association Francaise de Normalisation (AFNOR)

Mobile Fire Extinguishers - General

Furnace types for testing mobile
fire extinguishers

Methods of test for mobile fire
extinguishers

"Non-flammable 1liquid™ extinguishers
(soda-acid)

Water extiqguishers‘(gas operated)
Foam extinguishers

Liquefied carbon dioxide extinguishers
Powder extinguishers

Halogenated hydrocarbon extinguishers

German: Deutsche Normen Ausschuss

Portable extinguishers D.I.N. 14 106

Standard NF 8 61-901 (May
Standard NF S 61-902 (Aug
Standard NF S 61-903 (Aug

Standard NF § 61-911 (Feb
Standard NF S 61-912 (Feb
Standard NF 8 61-910 (0Oct
Stendard NF § 61-914 (Jun
Standard NF 8 61-915 (Oct
Standard NF'S 61-913 (Jun

Sheet 1 (1964)
Sheet 2 (draft May 196L)

1964.)
1965)
1965)

1966}
1966)
1966)
1966)
1966)
1966)
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(¢) British: British Standards Institutién

(2)

(1) Portable fire extinguishers of the water type (soda acid) B.S. 138 : 1948
" " " noon " " (gas pressure) ‘B.S. 1382 : 1948
" " n " no.on n (stored pressure) B.S. 3709 : 1962

(3)
(&)
(5)
(6)

(7)
(8)
(9)
(10)

Portable plastics-bodied fire extinguishers of the water type (gas pressure)(ﬂrafﬁzg

(including amendments up. to Mar 1964)

"Portable fire extinguishers of the foam type (chemical) B.S. 740:Part 1: 1948

Portable fire extinguishers of the foam type (gas:pressure) B.S,740:Part 2:1952

(including amendments up to Oct 1960)
Portable carbon dioxide fire extinguishers - B.S. 3326&
Dry powder portable fire extinguishers B.S. 3465

C.T.C. and C.B.M. portable fire extinguishers B.S. 1721 :

1960

: 1962

1960

Portable fire extinguishers of the halogenated hydrocarbon type

(draft revision of B.S. 1721 ~ Feb 1967)



3) Summary of requirements of National Standards

Each of the national standards has been examined and summarised in
Tables 1 - 5, under the following headings:-
Table 1 - Water type extinguishers

Table 2 - Foam extlngulshers (Mechanical or air foam, and
chemical foam)

Table 3 - Carbon dioxide extinguishers
Table 4 - Dry powder extinguishers _
Table 5 ~ Vaporising liquid (halogenated hydrooarbon) extinguishers.

The tests énd'speoifications summarised in Tables 1 to 5 caﬁ be grouped under
the following headings for the purpose of comparing and contrasting the standards
of the three countries:- | . ,

(1) Fire tests. '

(2). Extinguisher body design tests.

(3) Extinguisher agent discharge tests,

(1) Envirommental tests.

(5) Eleotrical conductivity tests of extinguishing agent.

" (6) Specifications of materials, construction and marking.

.(?), Inspection prdcedures. o |
Firé tests ) ‘

The British stendards have no fire tests fbr water-‘fbam.and carbon dioiide
ext1ngu1shers but have flammable: 11qu1d fire tests for dry powder and 4
vaporising liquid (halogenated hydrocarbon) extlngulshers. _

The' French standards have the most comprghenslve series df_fire tests; and
include class_B (flammable liquid) tests for all fire extinguishing agents.

In addition théy cover olass A (solid cellulosic materials) fires for water, foam
and dry powders (optiondl) There is also an optional liquefied petroleum gas
(LPG) fire test for dry powder extinguishers.

. The German standards specify class B fires for carbon dioxide, dry powder

and vaporising liquid extinguishers, and a class A fire for water and dry powder
(i.e. for "all purpose" pdeefs only), There are alsc LFG fires for carbon
dioxide and dry powders, and a metal fire for dry powder extinguishers when

appropriate.



Extinguisher body design tests TR ET e en e et el s

— e BT T VA,

All threé countries have testsito .ensure that-the extinguisher body.is
designed so as to withstand the working:pressure ‘devéloped when it is discharged.
Generally there are both working or proof- pressure ‘tests, and -also burst -
(ultimate strength) tests of the extinguisher body -shell. The British :standards
for water and foam extlngulshers also’ 1nolude a pressure test for operatlon when
the discharge nozzle is completely blocked. ‘ C

Leakage tests are 1neluded by a1l the countrles, with the exoeptlon of foam
extlngulshers in the French standards, ‘and dry powder and vaporlsnng lquldS in
the German standards. C y o '

Corr051on tests are not speclfled in any of the three countrles standards,
except for the single case of the British standard for stored-pressure water-type .
extinguishers. | ' CoE

Tests for the discharge hose are specified oﬁ1§ in the British-standards,
in the form of an internal pressure test; which is applicable to all five |
extinguisher types. | S T

Extinguisher agent dlscharge tests

The duration of dlsoharge of the extlngulsher contents is SPEGlfled in the
British and French standards for all five types of agent but the German standards
contain no such requirement. SR

The "throw" or range requlred of the agent is glven in the Brltlsh standards
for water, foam and vaporlslng llqulds The French standards describe test
procedures for measuring the throw but glve no performance crlterla."

The Brltlsh standards are the only ones to 1nolude 1nterrupted dlsoharge

 tests, which cover carbon dlox1de, dry powders, and vapor1s1ng liquids. = The "~

British are also the only standards which specify that a glven proportlon of ‘the —°

extinguisher contents shall be discharged (generally 95 per ‘Gent at least) '
The British standards also 1nclude “a slngle test which 'is not included

in the French or German standards, Thls is & dlscharge test w1th an

overall ext1ngu1sher body, whloh 1s 1noluded in the draft for plastlcs~bodled'

extlngulshers contalnlng water. ' - '

FEE I

Env1ronmenta1 tests

In general the standards of all three countries include relatively few
environments] tests. The French standards specify a vibrastion test for all
types of extinguishing agent, and there is an impact test on the extinguisher

for some types of water and foam extingnishers in the British standards.

-."-l-"



There are no tests to study the effects of eitremes of ambient temperatures,
except a2 French specification for .a high temperature test for dry powder
extinguishers, and a German spécification for a low temperature test for water
extinguishers. } o .

There are no tests to determine the effect of weatheriﬁg, or the effect of
long term storage - under various conditions of temperature and vibration, for

example..

Sperifications of materials, construction and marking
The marking requirements on extinéuisher'bodies are specified by the standards
of all three countries, for all the five types,of extinguishing agent.
Only the British standards lay down specifications for the materials to be
used in the construction of the extinguisher, and for the methods to be employed i
in their construction. ' |
There is generally no specification of the extinguishing materials used,
except in the British standards. for seda-acid water-type extinguishérs and
vaporising liquid extinguishers, and for the French vaporising 1iquid.éxtinguishers.

Electrical conductivity tests of extinguishing agent

Tests are made of the conductivity of the discharge strean from the
extinguisher where.it may be used on electrical equipment. The French standards-
cover water, and dry powders, and the German standards require tests for carbon
dioxide ,3 dry-powders: andiveperisinghliquidsrmhich arg conducted;ibyithe Technlogl

University, Darmstadt.

Inspeetion procedures

A requirement for the periodic inspection of extinguishers is included in the
German standards only, which réquire examination by competent inspectors of all
extinguishers at. intervals of not more than 2 years, to ensure that they are

s$¥11 in operational condition.

\

R‘;'£7f‘ Although there are no requirenents for inspection and maintenance in
‘th

Lt e British Standards, these mstters are covered by British Standard Code of
Practice C.P.402 : Part 3 : 196,



L) Comparison.between the requirements of the National Standards

A comparision of the specific National requirements for size, pressure

tests, discharge tests and fire tests are showmn in Tables 6 - 10, as follows:~.

Table 6 - Weter type extinguishers

Table 7 - Foam extinguishers

Table 8 Carbon dioxide extinguishers

Table 9

Dry powder extinguishers
Table 10 - Vaporising ligquid extinguishers

Extinguisher size

The capacities of extinguishers are quoted #3 volume 1in some cases, and
as.weighf in others. Since the relevant property of the extinguishers is the
fact of their portability, it would be more convenient if “size" was expressed
in terms of the weight of agent which the extinguisher contains.

For water and foam extinguishers the French standards cover a number of
size ranges up to 25 litres (5% gal) and 20 1 (4.4 gal) respectively, which
represent maximum weights of agent of 25 kg (55 1b) and 20 kg (44 1b)., The .

largest sizes covered seem rather large for hand extinguishers, particularly

when it is considered that the weight of the body has to be added to that of the

agent. - The equivalent British standerds cover a range of 4.6 to 11.4 litres
(1 to 2% gal), which is a weight range of 4.6 to 11.4 kg (10 to 25 1b), and the
German standard for water extinguishers applies to a single size of 10 litres
(2.2 gal), weighing 10 kg (22 1b).

The standards for carbon dioxide extinguishers cover equivalent sizes for

the three countries, up to 6 kg (13.2 1b) for France and Germeny, and 6.8 kg

(15 1b) for Britain. In the case of dry powder extinguishers the sizes are also

comparable, ranging up to 13.6 kg (30 1b)} in the British standard, and to

et

11 kg (24.2 1b) and 12 kg (26.4) in the French and German standards respectivef?.

exception of the draft British standard (revision of B.5.1721) which quotes ~

Ly
The vaporising liquid standards give the volumes of liquid with the \\,ly

—

welghts of agent. With vaporising liquids conversion of a volume to welght is

complicated by the fact that the dnsities of the liquids vary.  so the density
of liquid chlorobromomethane (CBM) (1.95 g/cm3 &t 20°C) has been taken to give

the maximum weight of agent for a particular quoted volums. The British standard

covers. weights of agent up to 11.4 kg (25 1b) in the draft revision of B.S.1721,

compared with the French standard which has a meximum size of 5 1 (1.1 gal),
which represents 9.75 kg (21.5 1b) of CBM. The German standard covers smaller
sizes of extinguisher, up to 2 1 (3.5 pt), representing 3.9 kg (8.6 1b) of CBM.

s



Pressure tests : - g G

The French standards do not quote specific pressure test regquirements, but |
state that an official test certificate (or proof certificate) is required where
the extinguisher is subject to the regulations for presaure vessels. Where this
is not the case then the extinguisher prototypes must be subjected to idenfical
tests to those specified in the regulations, . No reference is given to the
regulations which are relevant, or to what criteria determine whether or not
the extinguisher falls within the general requirements for pressﬁre vesselss

The British and German standards specifly, in general, a proof test and an
ultimate strength (burst) test. These tests are related to the working pressure
developed within the extinguisher bodys The working pressure is the maximum
pressure developed within the extinguisher when it is operated with a closed
nozzlie and relief valve (gas operated or by chemical reaction), or the stored
pressure, ‘ | .

In general, the requirements of the British stanﬁards are more severe than
those of the German,  Although there arerdifferéhues of detail in the British
standards, in many cases a proof test equal to twice the working pressure is
called for, or a pressure of 24,6 kgﬂ/émg (350 lbf/ing), whichever is the
greater, This compares with the German requirement of 1.43 times: the working
pressure (at 15°C), with minima of 20 kgf‘/cm2 (28 1bf/in2) for cartridge type
extinguishers, and 15 kgﬂ/cmz (243 1b£/in2) for stored pressure extinguishers.
In the German standard there are tests at an elevated temperature (70°C), but.
in the British standards such tests are only required for plastics-bodied
watermtypé extinguishers and for vaporising liquid extinguishers (both at 6000).

The.German reguirement for the burst test is that the extinguisher should
withstand not less than twiece the working pressure. In many cases the British
standards require the extinguisher to withstand a pressure not less than twice
the proof pressure (usually equivalent to 4 times the working pressure) or
49 2 kgﬂ/cm (700 lbfyln ), whichever is the greater,

' In the case of carbon dioxide extinguishers the British standards requlre
them to be manufactured to British Standards 401, 1287, 1288, which cover
seamless steel eylinders for the storage and transport of licquefiable gases

(B+3.401) and carbon dioxide, nitrous oxide and ethylene (B.S,1287 and 1288).

Discharge tests
The British standards give the most comprehensive specifications for the

discharge of the extinguishing agent, and are also the only ones which have a
requirﬂment for the discharge of a minimum percentage of the contents during

the - *est (generally 85 or 95 per cent) The German standards have no

—

*The approprlate regu]atlons are pubrished in the OfflcUﬂ Journal of the
French Republlc (Document No, 63~85,, ay 1953)-

/ -
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specification for discharge performance and the French only specify minimum disgharge
times.  Although the French standards describe a test procedure for determining -
the range or "throw" of the agent, they give no criteria of performance for:
acceptance..

For foam and water the British standards require a minimum throw of the
agent (6.1 m (20 ft) ), to be maintained for & minimum time, dependent on capacity,
and also that the contents should be expelled within a specified maximum time. %_
The French standards specify only minimum times. for discharge, and these are very
mich-less rigorous than those in the British standards. For carbon dioxide ;{-
-and dry powder extinguishers the British standards specify minimum and maximum -
discharge times, and for. these agents the minima are comparable with the French.’ -
For vaporising liquid extinguishers the British standards lay down requirements v
for minimum renge-apd dupration where hand pump operétion is used, but for gas -
cnﬁﬁiﬁév and stored-pressure types a minimum time of discharge is specified,

broadly comparable with those of the French standards.
Fire tests |

Class A fires. These tests ars applicable to fires in the common cellulosic

materials, and are generally carried out on burning wood in various configurétions.
There are no class A fire tests‘in‘anj of the British standards, and in the case
of water-type extinguishers this is a serious omission, since this type of fire
will generally be most effecﬁively fought with water,

The French standards for water-type extinguishers specify tests in whick
wood sticks. ars laidr at -rpandém in "furnaces™ consizting of wire mesh baskets in
the shape of restangular parallelepipeds. An extinguisher is required to put
cut the fiire in a weight of wood,appmopriaﬁe to its size; the largest size Al
range (10 to 25 1 (2.2 to 5.5 gal) ) is required to extinguish & fire in 34 kg
(75 1b) of woed. The German standard, which applies to a 10 1 (2.2 gal) size,
requires the extinetion of a fire in a wood crib} which contains,apﬁroximately'<
39 kg (86 1b) of wood. The fifea s@ecifie& in both standards do notrappear'to'd
e unﬁuly sever? in terms of the extinguisher eapacity, and are considerably
smaller than specified, for ezampie, im.the U.S. National Fire Protection
Association Standards (40 and 102) which hawe been adopted by the American
Standards Association (No. Z 112.1).

For foam extinguishers the Freneh standard specifies class A fire tests,
and the fire sizes are similar to those required for water for similar
extinguisher capacities.

There are no class A fire tests in any of the standards for carbon dioxide

and vaporising liquids,”

-8 ~




In the case of dry powder extinguishers there is no British fire test for
class A fires, but the French standard has optional tests, and the German standard
specifies teats for Mall-purpose" powder, i.e. those which are claimed to be
suitable for solid fuel fires., In general, the German crib fires contain a.
greater weight of wood than the French "“furnace" fires, particularly for the
larger extinguisher capacities. For exomple, the German woed crib for a
12 kg (26.4 1b) extinguisher, contains 97 kg (214 1b) of wood, compared with only
21 kg {46.4 1b) of wood in the French test for extinguishers in the range 6-11 kg
(13,2 to 24.2 1b) of powder,

Class B fires. The tests are applicable to extinguishers which are suiteble for
extinéuishing pool fires in flammeble liquids, such as petrol, paraffin, fuel oils,
ebee. o

For watéf type extinguishers there are no fire tests of this type in either
the British or German standards, but the French standards include optional tests
for extinguishers which discharge in the form of a spray. Thess tésts ars
performed on petrol, paraffin or light fuel oil, with fires burning in circular
trays. The size of fire (in terms of its surface area) increasea with _
exflngulsher capacity, up to a maximum of 1.07 m. (1.4 ft ) for the 10-25 litre
size range in petrol or paraffin, and a maximm of 2,79 n? (20 ftz\ for fires
in light fuel oil,

For the foam type of extinguisher there is no British standard fire teat
which constitutes an important omission since this type of extinguisher is
primarily intended for use against this class of fire, The French test is
specified for petrol fires in trays of size appropriate to extlngulsher capaecity,
up to a surface area of 1,07 m2 for the 10=20 litre size.

There are tests for carbon dioxide extinguishers in the FPrench and German
standards, but wot in the British. The French requirement for tray fires -
is more sewere thea the German, with e requirement ranging from 0.11 to‘0.35 
mz/kg (0.54 to 1.61 ftz/lb) compared with 0.07 m?‘/kg (0.3 f.‘tz/lb), for petrol
and benzene fires respectively. The German standard also includes. a carburettor
fire for the 1.5 kg (3.3 1b) sisze of extinguisher:. ‘

In the case of dry powder and vaporising liquid extinguishers, all three
standards speecify fire tests. In,tha-French and British tests the fires are in
petrol, and in the German standards in benzmene. The French tests quote &
gpeecific fire size appropriate to a particwelar range of extingnisher sizes
(cop. 2=k kg)9 which means that within a range, the sizg of fire which has to be
extinguished, in terms of area per unit weight of agent, can vary by a factor
of up to 2 to 4. Henee the smaller extinguishers in a range have & more
exaaking requirement than the larger sizes. For dry powder extinguishers the

-9 -



British and German requirements are comparable, with a minimum extinguishing power
of about 0.3 m?/kg (1.46 ftz/ib). In genersl the French requirements are roughly
similar at the minimum of & range of extingﬁisher size, but the maxima are much
more severe, with valuez as high as 0.82 m?/kg (& ft?/lb)[ The veporising
liquid fire tests in the French and German standards are given in terms of
extinguisher capacity in litres. To enable weight comparisons to be made with
thé British standard a liquid density of 1.83 has. been assumed
(promochlorodifluoromethane (BCF) at 20°C). The German requirement is & minimum
extinguishing power of 0.27 mz/kg (1.32 f‘t2/1b) compared with the British figure
of 0.21 n’/kg (1 ££°/1b) (0.10 n°/kg (0.5 £t2/Ib) Ffor-hand pump type). The
French specification is generally less severe ranging from 0.11 to 0,27 m?/kg
(0.5% to 1.32 ££°/1b).

The German standards also include carburettor fires for thetkg slze of dry

powder extinguisher, and for the 0.8 1 vaporising liquid extinguisher.

Other types of fire _
In addition to the fires discussed above, the French and German standards

specify other types of fire test in some cases. These are of three types,
liquefied petroleum gas. flame, metal fires, and électrical fires. The British
tests specify no fires of these types.

There is some confusion because of the fre classification method used.
The continental practice is to specify a liquefied-petroleum:gas.fire (e.g. natural
gas or propane) as class €, light metal fires (e.g. aluminium, magnesium) as
¢lass D, and fires involving live electrical egquipment as class E. TIn the
United States and Great Britain a class C fire is one involying live electrical
equipment, and class D fires are those involving combustible metals, including
the alkali metals. TIn the discussion below the continéntal classification is used.

sinee only the continental standerds include fires other than classes A and B.

Cless € fires

- This type of fire is specified for dry powder extinguishers in both the
French and German standards, and for cerbon dioxide in the Germgn standards. In
both cases the fire is a flame from liquefied natural ges or propans discharging
from a pipe. In the French tests there is & blank flange at the end of the pipe
which produces. an annulus of flame at right angles to the pipe axis, representing

leskage from & pipe flange.

Class D fires

This type of fire test is only specified in the German standard for dry powder
extinguishers which are claimed to be suitable for metal fires. The test is
performed on 2 kg (4.4 1b) of metal filings(consisting of at least 83-88 per cent
magnesium), and applies to the 12 kg (26.4 1b) extinguisher size only.

- 10 -



Class E fires

This type of fire is specified in the French standards for water and dry
powder extinguishers only. The test consists of discharging the extinguisher
from a distance of 1 m (3.3 ft) on to & charged metal plate (at 50 kV a.c,):

The requirement is thaet the current flow to earth should be not more than 0.5 mi,
which compares with the generally accepted minimum of 1 mA for safe operation

(1),

The German standards require tests for carbon dioxide, dry powder and .

of fire-fighting equipment

vaporising liquid extinguishers, These tests are carried out by the

Institute for High Voltage and Measuring Techniques at the Technical University,
Darmstadt. It is stated that the Institute will set up appropriate tests and
issue a test certificate, but no indication of the requirements for such &

certificate is given in the standard.
6. Conclusions

(a) Range of tests required in a standard

The broad groupings of the tests required for extinguishers. are given in
Section 3, and the tests which are considered to be essential are discussed

under these headings.

Pire tests
These tests are essential for all types of extinguisher in order to provide
an assessment of the extinguishing capability of differing capacities.

Class & fires = these are essential for water and foam fires, and

for "all purpose™ dry powders. They may be specified on an opfional
basis for carbon dioxide and vaporising liquids. These are most
eonveniently specified as wood crib fires,

lass B fires -~ these are essential for foam, carbon dioxide, dry

powders; and vaporising liquid extinguishers., They may be specified
as optional for water extinguishers which bhave a spray discharge.
Class C fires. -(liquified petroleum gas) =~ tests. om this. type

of fire would be useful for carbon dioxide and dry powders. 1In the

case of vaporising liquids such & test would be appropriete where
the boiling point is low enough to be able to fight the fire with the
agent in its vapour phase.

Class D fires. (metel fires) - tests on this type of fire are

appropriate only for the special dry powders intended for the purpose.

-1 -




Class E fires (electrical fires) =- the use of water and foam

extinguishers on this class of fire can be dangerous because of
. the electrical shock hazard(T). There is. information on the use of

(1)

- which indicates that there is no danger of shock providing the. equipment

carbon dioxide, dry powder and-vaporising liquid extinguishers®

is not approached too closely so that there is a2 risk of flashover or .
geeidental contact. A simple test for this type of fire, however; may
be useful to ensure that such types are safe in use against this class

of fire,

Extlngglsher body design tests

The purpose of these tests is to ensure thet the extlngulsher body is capable
of withstanding the pressurea.deve10ped within it durlng normal use. In addition
other tests are necessary to ezamine, for example, the effect of abnormal conditions
such as a blocked discharge nozzle, and to ensure that leskage of the contents does

not occur, Tests which are considered necessary in a standard ere:-

(1) Pressure tests = (&) a routine "proof" test during menufacture
(b) an ultimate strength or "burst" test

(c) a cycling pressure test

(2) Leakage test - probably by mainteining the proof pressure for a

' rinimum time. '
(3) Operation with blocked discharée'ndzzlea
(4) Operation with overfull body.
(3) Discharge hose and fittings test - proof and burs# pressure tests.
(6) Corrosion test.
(7) Test of safety valve efficiency.

Extinguisher agent discharge tests

1

Theae tests are gonducted to ensure that the agent is discharged over a
distence which is practicable, and between time limits which giﬁe a rate of.
discharge which is likely to result in successful extinction of the fire. The

type of teats considered necessary are:-
(1) Measurement of range of agent (where appropriate).

(2) Duration of discharge - for a minimum specified percentage of

fhe contenta,
(3) Relisble operation with interrupted discharge (where appropriate).
(%) Discharge with.kﬁﬁﬁﬁhl]nbodyu(mwﬁuﬁﬂep@mbpr&@te)ﬁnhcro'prrnyﬁi'tc}h
e ' v : .
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Environmental tests .
These tests are necessary to make the extinguisher more reliable in use, and

cover the kind of conditions which can arise in service.

(1) vVibration ‘= important, for example, when extinguisheré are mounted

on vehicles or in ships.
(2) TImpact.
(3) Weathering.
(4) Operation at high and low ambient temperatures.

(5) Effect of long term storage - e.g. at high and low

ambient temperatures.and under prolonged vibration.

Specification

These can include the following items:-

(1) Extinguishing agent materials - e.g. chemical composition,

physical characteristics, pH value (where appropriate).
(2) Materials to be used for extinguisher bodies.’
(3) Methods of construction.
(&) Method of merking.

Inspection procedure

There is a need for some form of inspection procedure so that the extinguisher
will funetion when a fire incident arises, A periodie examination of all
extinguishers should be carried out by trained inspectors at intervals of not
more than say 2 years,to ensure that the extinguishers are kept in an operational

condition..

(b) Comparison of British, French and Germsn standards

Fich tests

The British standards contain no fire tests for water or foam, which is a
serious omission. The French and German wood fire tests for these agents do not
gyeer.to be unduly severe. The French standard specif'ies a test for discharge
against live electrical equipment. for water extinguishers. .

There is‘no British fire test for carbon dioxide. The French and German
standards specify flammable liquid tray fires, of which the French is the more
severe. The German standards alsoc have a rhnning carburettor fire and a

liquefied petroleum gas fire.and require a test certificate for electrical fires.

- 1% -



All three countries have flammable liquid tray fire tests for dry powder-.
extlngulshers. The French criteria are-severe for the smaller extinguishers
in a given range of sizes. The French and German standards also include.
wood ‘fires and liquefied petroleum gas fires. The German standard has. in
addition, a carburettor fire (for & small extinguisher) and a light metal
(magnesium) fire for the appropriate types of powder. The French standards
specify a test for fires involving live electrical equipment; and a test
certificate for use on eleatrical equipment is required for the German standard.

Flammable liquid fire tests are specified by all three countries for-
vaporising liquid extinguishers. In general the French tests are the least
severe and the German tests the most seéere, The German standard regquires

a test certificate for the use of this type of extinguisher on electrical fires.

.

Extinguisher body

Pressure tests are required by all three countries. The French standard
gives no reference to the regulations for pressufe vessels which extinguishers -
must satisfly. The British proof and burst pressure tests are more severe than
those of the German standard. In addition, the British standerds are the only
ones. to require pressure tests on the discharge hose, No corrosion tests are
specified in any of the stendards, with the single exception of the British
stored-pressure water-type extinguishers. All three countries include leakage

tests.

Disbhérge tests

There is no specification for the discharge characteristics of extinguishers
in the Germen standard. The British standards are the most comprehensive and )
specify minimum throw to be mainteined for & minimum time (where appropriate) . N
limits of discharge time, interrupted discharge tests, and minimum percentage
of contents to be discharged. The French standard does not specify the throw
required, and the minimum times of dischargeAare much iésa than the British

for water and foam extinguishers.

Env1ronmenta1 tests _ - - T . -

-

There are relatlvely few environmental tests in any of ‘the standerds. Tt

would be useful to strengthen thzs.asPecf of extlngulsher testing since it is
important that the effects of the enV1ronment should not make it inoperative

when requlred in the event of a flre," Only the French Standards. specify tests for
vibration, and only the Br1t1sh standards have a resistance to impact test.

.There are no,teéts which.qxaﬁine the effects of weathering, or the effect of

long term storage at extremes of ambient témperaﬁures or under conditions of

prolonged vibration.



Specifications.

The British standards ley down fairly detailed requirements for the
materials to be used in extinguishers, and for the methods to be used in their
construction. The French and German standards do not lay down specific
requirements, A11 three countries. have marking specifications including such
items as contents of the extinguishers, directions for use, warning of possasible
dangers arising from its incorrect use, and re-charging instructions.

There ere generally no specifications for the-mgent in-the extinguisher,
and it would be useful to specify chemical composition and physical properties
both from the point of view of safety to the operator, and to ensure reliable

functioning.

Inspection
Only the German standards have requirements for the periodic inspection

of extinguishers to ensure that they are maintained in an operational condition.
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Table 1 - Summary of requirements for water type extinguishers
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Table 2 - Summary of requirements for foam extinguishers
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al 6 ©
(&
Great BSI B.S. 740 : Part 4:1948 1 to 25 gal x| x| x x|l x1 x| x x| x| x
Britain (Poam type. Chemical) (4.55 to 1.4 1)
B.S. 740 : Part 2:1952 1 to 2% gal x) x| x x]l xix] x x| x| x x
(Foam type. Gas pressure)
France APNOR NP S 61-910 {Oct. 1965) L 61 (1.32 gal) x x} x x| x x| x x x
(Chemical and 61 (1 3 )t0101(2.20 gal)
mechanical foam) h01(2.2) t0 201 (4.40 gal)
Germany | No tests for foam extinguishers in latest issue of DIN 14406

(1964) but it is understood that another issue is in draft
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Table 4 - Summary of requirements for dry powder extinguishers

Siges covered

2 1b to 30 1b
(0.91 to 13.6 kg)

kg
)

(1.1 to 24.2 1b

0.5 kg to 11.0

6 kg (13.2 1b) and
12 kg (26.4 1b)

Standard

B.S. 3465 (1962)

NF S 61-915 (1966)

DIN. 14 406 Sheet 1
(1964) and Sheet 2

(draft 1964)

Promul-
gating
Authority

BSI

AFNOR

DNA

Country

Britain

Great

France

Germany
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Table 5 - Summary of requirements for vaporising liquid extinguishers
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Table 6 - Comparison of National Standard requirements for pressure,
discharge and fire tests - water type extinguishers

1

Country Standard Pr:uthos::i';g cz::::d Pressure tests Dis’charge tests Fire tests
France NF S 61~911 Association <11 As for those in regulations for Range - test procedure given Class A Pires - solid stream or spray
(soda-acid) chaiﬂetie (0.22 83-1)_ pressure vessels, {No reference | but no criterion of performance.| yequired to extinguish fires in quentities
NF S 61-912 I('”mo )sa on 11t 31 quoted). s win a1 of wood appropriate to capacity up to 34 kg
(gas operated) AFNOR (0.22 to 0.66 gal) Duration - minimum value for capacity up to 25 1. Pire consists of
dependent on extinguisher loosely piled wood sticks contained in a
see also:- (0 6631:1 :Ojg lal) capacity. wire basket.
. 01.32 g )
NP S 61-901 61 to 10 1 £3 kg : 6s Class B fires - spray required to extinguish
(General) 1 32 ¢ 2°20° al 36 kg : 9s tray fires of surface area appropriate to
NP S 61-502 (1.32 to 2.20 gal) >6kg : 128 capacity in petrol,paraffin or light fuel _
(Fire tests) 101 to 25 1 0ils up to meximum areas of 1.078¢wand 2:79%%,
61-903 (2.20 to 5.50 gal) ; for maximum sizes of extinguisher up to 25 1,
NF S 61~ :

(Methods of test) ’ Class E - 1 m sq plate at 50 kV a.c. Test
with nozzle at 1 m from plate. Current to
earth } 0.5 mA.

Germany |DIN. 14 406 (1964) DNA 101 Proof teat 1.1 x test pressure Non specified Class A fire - wood orib 60 om square X
(Sheet 1) (2.20 gal) for 3 min tofdete:I leaks or 52 cm high with 12 min preburn, with
end Sheet 2 permanent deformation. extinguisher at 5 m from fire. Extinction
) (araft), May 1964 Burst test 2 x test pressure to be achieved with no re-ignition in 3 min.
odnimim, Sticks 4 cm x 4 om x 60 om -~ spacing 4 cm.
Working pressure (P) defined as Trough of petrol for igomition.
pressure developed with closed
noggle and pressure relief valve.
at 709¢:-
ﬁa}sgggam? B at 15%;-
Peat preswre >'viFp
The test pressure must be at
least 285 1bf/in? (20 kgf/om?)
for cartridge operated exting-
uishers, and 213 1bf/in?
(15 kgf/om?) for stored pressure
extinguishers.
- 24 - /Continued
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Table 6 (Continued)

Country Standard

Promilgating
autherity

Siges
covered

Pressure tests

bischarge tests

Fire tests

Britain (soda=acid)

B.S. 1382 : 1948
(gas pressure)

B.S. 3709 : 1964

Draft for portab
plastica~bodied
fire extinguishe
of the water

(stored pressure)

- type (gas pressurﬁ

B.S.I.

1 to 2§ gal
(4.55 to 11.4 1)

B.S. 138 and 1382

Proof test - 350 1bf/in2 for
5 min pericd.

Burst test - must withstand
455 1bf/in2, and if below

500 1bf/in? shall not fail

at joint, seam, casting or
fitting.

Hose test = up to 200 lbf/inz.

(Pressure container tests also
specified in 1382 : 1948)

B.5. 3709

Routine pressure test = 2 x 2
working pressure or 350 lbf/in
whichever is greater.

Burst teat - not less than 2 x
test pressure.

Design approval

Constant pressure

- 2 x working pressure
( 5 0 1bf/in2?) for 30 min.

60°C - 13 x working sure
(185 1bf/in?) for ‘szr;sm

Cycling test

20° 20C - 10,000 reversals to peak
of 150 1bf/in2.

LO ¢ - 1,000 revorsals to peak
of 185 lbf/ln .

Discharge shall be maintained
at length of 20 ft for 40s
for < 1% gal capacity and
60s for > 1% gal oapacity.

Maximum discharge period

is BOs and 120s for capacities
of < 1% gal and > 1% gal
respectively. Not less than
95 per cent of contents shall
be discharged.

As for above except that max.
discherge period is 100 s for
capacities > 1} gal

None

-22 -




TABIE 7

Comparison of National Standard requirements for pressure, discharge and fire tests -
foam extinguishers

R R LA W —————

i
H
]

1

,. .pyTe,

(petrol) containing no
additives.

- PROMUL- | :
COUNTRY STANDARD GATING SIZES COVERED PRESSURE TESTS DISCHARGE TESTS ; FIRE TESTS
AUTHORITY ; :
! | Minimum ‘Class A, Wood fires. Class B. Petrol fires,
; Cﬂl(bacl;-ty ; discharge .(Total weight of wood (Surface area of petrol)
: kg ? .'wmg in erid
; ! (sec )
: : !
: ; " & 3 6 L 13 28.6 1b 40.8 dno (b.b £t
FRANCE NF S 61 - 910 Association {6 1 (1.3 gal) 'No limits given, but : kgi . ; . 5 (. >
- e . < 3 to 6 9 A 46.2 1b i 65.9 dm, (7.1 ft
- Oct. 1965. Francaise 16 1 to 10 1 refers to of ficial test or > ¢ 12 a (75.0 1b) 106.7 am2 (11.5 ££%)
(airfoanm or de Normalisa~-i(1.3 to 2.2 gal) proof certificate for z , 2% kg : :
. chezical foan) tion (AFNOR) 11(2, ; :° 201 al) .:pr?‘ssure ve'ssea.; (no Average range is measured ‘Pieces of wood A 3 om depth of petrol is
j\eec 1O bel & reterence glven but no limits given. -measuring 100 x 10 x | used in fire tests
i ' | 10 mm to 100 x 20 x irrespective of size of fire.
: 20 mm laid to form Puel:de-aromatised F essence

;published Nov.,
Eﬁ 961).

ifor 2% min.

[Burst test ”
:Must withstand 455 1b £/in

GERMANY No tests for foam extinguishers in latest (1964) issue of DIN 14406, but it is understood that anothter issue is in draft.
| i
GREAT |[B.S. 740 : Pt, 2: B.S.I. 1 to 2% gal Proof test Discharge shall be maintained H NONE i
BRITAIN |1552, Latest (4.55 to 11.4 1) 1350 1b £/in" for 5 min. at length of 20 ft for 20 s nm i ;
issue. Includes period. Every extinguisher, for < 1% gal capacity and ; 5
Amendment {is tested to 350 1b 1b £/in 30 8 oz for 7 1% gal capacity. | :
published Oct., ‘for 2% min, Maximum discharge period 60 s on !
1960). i ] and 90 s mm for -< 1% gal and i ;
Burst test 2 { * 1% gal cepacity respectively.;
(Mechanical Hust withstand 455 1b £/4n", Not less than 95% of liquid i ]
air foam) {and if below 500 1b £/in contents must be 3ischarged. E d
ishall not fail at joint, : ]
iseam, casting or fitting. : :
. iHose test pprssure - up to ‘ ;
- {200 1b ¢£/in", ; ’
! ) N
. B.S. 740 : Pt. 2: {1 to 2% gal | Proof test , ! As above. (Except condition NONE ;‘
z o8, (Latest {350 1b £/in“ for 5 min, ! given in last sentence)
. issue. Includes lperiod. Every extinguisher 4 !
- 'Amendment jis tested to 350 1b f/in ¢ :
]
!
{
:
?

Ll

A S LA AT ) T e = e st i 4 R

- -
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‘and if below 500 1b f/in
!shall not fall at joint,
gseam, casting or fitting.
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TABLE

8

éomparison of National Standard requirements for pressure, discharge and fire tests -
carbon dioxide extinguishers

COUNTRY

STANDARD L

PROMU L~
GATING
AUTHORITY

S8IZES COVERED

PRESSURE TESTS

DISCHARGE TESTS

FIRE TESTS

FRANCE

NF S 61 ~ 914

A.,F.N.O.R.

1 €2 kg (4.4 1b)

2 to 6 kg (4.4 to
13,2 1b)

for pressure veasels
(no reference quoted)

v gt

As for those in regulations

b

.

b to

T
.

|
1
)

Range
Test procedure given but no criterion of
iperformance,

Minimum discharge time given as follows:-

L 3% :63s

6kg:9s

No maximum discharge times given

Class B fire - de-aromatisedFessence fires
containing no additives  Area of fires to be
extinguished are:-

(1) < 2 kg capaeity : 0.408 mg
(ii) 2 tob kg " : 0.659 m

LN T

DIN 14406 (1964)§ D.N.A,

Sheet 1

and Sheet 2 (Draft),

May, 1964.

v e et i n f ——

s rea anan

W et B

(3.3 1b)
13.2 1b)

oq‘\n
~&

! Proof test

11.1 x test pressure

i for 3 min, to detect
! leaks or permanent

; deformation.

i

: Burst test

12 X test pressure

; minimum,

{ Working pressure (P)
i defined as pressure

i developed with closed
Enozzle and pressure
irelief valve.

iAt 70 C: Test pressure

}At 15 C, Test pressure
P 1.3 P

:The test pressure must 2
‘be at least,285 1b f£/in
:(20 kg £/em“) for
tgartridge operated
;extinguishags, and

243 1b £/in" (15 kg
‘2/em”) for stored
:pressure extinguishers.

M

s i eiT DR AR g o TR I 8 11

P

H

None specified

B o AR A ey g PR e O L m

B v

P e W e,

~—

e

Class B fires. (a) 1.5 kg - carburettor fire plus
ground fire with 30 s preburn, 2

(b) 6 kg - 4 1 benzene fire of 0.42 m“ area 30 s
preburn with extinguisher at 3 m initially.

Class £ fire, pane gas flame, with extinguisher

;1 m away at 90 to flame,

Class E fire, Test for conductivity by Techniczl
University, Darmstadt.

Rl ESCE VTR WIS

H
H

i
;

L
t
i
i
i
i
1]
d
!
t
1
'
13
f
¢
i
3

B.S. 3326 : 1960

B T o T e P PN

P T SRR T C R P PR

B ST e S

B.s. 1.

14 e o  Tan B TR W Sy

AR

S

2 to 15 1v
(0.91 to 6,8 kg)

-2 -

_Manufactured to B.S.
401, 1287, and 1288,

A

At
.0

65 F,

angle of 45° and between 60 and

shall expel 95% of

icontents within specified times
depending on capacity.

Size Min. Max,
2to 4 1b 8 16
.4 to 7 1b 8 18
;7 to 10 1b 10 20
10 to 13 1b 10 24
13 to 15 1b 10 30

None




TABIE 9

Comparison of National Standard requirements for pressure, discharge and fire tests -
dry powder extinguishers

PROMU L~

COUNTRY STANDARD GATING SIZES COVERED PRESSURE TESTS DISCHARGE TESTS FIRE TESTS
AUTHORITY
FRANCE (NF S 61 - 915 A.F.N,O0.R.} 0.5 to 11 kg As for those in regulations | Range Class A (optional). loosely piled wood in wire
(1966) (1.1 to 24.2 1b) for pressure vessels Method given but no limits specified basket - range of sizes according to capacity up to
- (no referemce quoted) 21 kg wood for extinguishers in range 6 - 11 kg.
- See also { Discharge times ) ¢ Class B, Petrol fires in circular trays, size
. i Up to 3 Kg (6.8 1b) at least ssconds dependent -on extinguisher gapacity. Requirement
T gg g 21 : gg; % 3 Kg to 6 Kg (13.2 1b) at least 9 seconds|ranges from 0.27 to 0,82 mE of fire area per kg of
) NE S 61 - 903 i More than 6 Kg at least 12 seconds powder.
. Class C. (optional), 8 cm diameter pipe with natural
’ e ——
Y 1 gas or propane at 220 1/s at flange annulus - 20 s
) f 3 preburn, )
] 3 ; :Class B, 1 m 8sq plate at 50 kv a.e. est with nozzl
: iat 1 m from plate. Current to earth 0.5 mA.
- |
GERMANY {DIN 14406 (4964) ‘D.N.A. 1 kg, 6 kg & 12 kg ; Proof test Class A (all-purpose powder)
_ Sheet 1 , (2.2, 13.2, 26.4 19 3 min. test at 1.1 % Test 1 kg - wood cerib, 30 cm s8q., 28 em high- 5.5 kg wood
N and Sheet 2 (Draft i Press, 56 kg - " n 60" " B2 ® n _39 (0 kg wood
Ilhlay, 1964, ¢ : Test Press. defiged as:- {12kg - " mn 90" " 60" " H7 0 kg wood
; ! . # Press. at 70 )V 112 minutes preburn. 3xtinction at 5 m (except at
‘ j Y, 7 4.3 % Pre t 1 °c)/ ' 1 ize wh bit ) igniti ithi
; i i/ d;velaped wlgﬁ'cioseé ) 5 Egni::: hen arbitrary) no reignition within
j . ; i égzi::B and pressure relief | {Class B. Benzene jray fire, 30 s preburn
i . t 4 s . . R
§ 3 | {BUT Must b> at least ; L s Eg : l-: By re area
! . CTT y y L : { :
; ; 285 1bf /in°(20 kef/ou?) None specified ‘Extinguisher at 3 m initially.
: ; : . for cartridge operated ’ iAlso a carburettor fire for 1 kg size as for ecarbon
f : !  Epplishoosy oF ot doast ror ‘dioxide
} ; 213 lhf/in“&’m/‘ )for ‘Class C. ne gas flame with extinguisher % 1m
; : i . othersiuWorks cortificate :away &t 9ogr§§af1a§§. For 6 and 12 kg sizes ]
} : : jaccepted in lieu. g .extinction must be achieved 2 and 4 times rgs ect;vg¥
| : : ! ‘ iClass D (metal fire powder). 2 kg filings 83-8
i ' ' Burst test : { tfay. Extinguish)so that some filingd remain
: t Bursting p 2 g Test unburnt (12 kg size only).
- : ; i Preas. B Pressare Z st Class E. Test for conductivity by Technical
; . ' : ! iUniversity, Darmstadt.
H 2 H :: N ' . . A } . . 2
= GREAT iB.S. 3465 (1962) [B.S.I. ;2 to 30 1b ?Proof test No throw is specified iPetrol fire in tray - 2 pts/ft
~BRITAIN ! ! 1(0.91 to 13.6 kg) '

T i A AL B LA L B i A A g 84 B VT S Y} AT B Y ety o s o

H
N

- 25 -

3
2.5 min, test at twice i
‘working ppessure or !
350 1b/in", whichever is !
;greater, ,
: Burst test
iNo test specified but
- extinguisher must be
,constructed to withstand
‘twice the "test" pressure
.or 700 1b £/in” whichever
~is greater.

.
+

Dischar

2
7

12

.20

times ° °
BS%Omust bg discharged at 60 F ~ 70 F

" (16

C - 21°C) in the following times:-

6.9 1b
11.9 1b
19.9 1b
30 1b

8 - 15 secs
10 - 15 secs
10 - 20 secs
10 - 30 secs

‘ 2
‘Extinguish not less than 1% £t /1b of powder

1

(0.307 nw?/kg)



PABLE 10

Comparison of National Standard: requirements for pressure, discharge and fire tests -
vapourizing liquid extinguishers

COUNTRY STANDARD | DaOTD SIZES COVERED PRESSURE TESTS DISCHARGE TESTS FIRE TESTS
' AUTHORITY
FRANCE |{NP S 61 - 913 A.F.N,O.R. [ Up to 51 (1.1 gal)| As for those in regulations { Range Class B. Petrol fires in circular trays - size
(1966) for pressure vessels Hethod given but no limits specified dependent on extinguisher ga acity. Requirement
(no reference quoted) ranges from 0.11 to 0,27 n“4kg (taking vapourizing
. See also ‘ | Discharge times 1iquid density as 1.83 g/om”)
.l {Up to 3 kg (6.6 1b) : at least 6 seconds
. NF S 61 - 901 3 kg to 6 kg {(15.2 1b) : at least 9 seconds
- NF S 61 - 902 More than 6 kg : at least 12 seconds !
"' NF S 61 - 903 b
RRMANY D.N. 10,8 and 2 1 Proof test Class B.
¢ ghlgelu;% (1?&) A 2 3 min. test at 1.1 x test _______5. B 1 aize. Carburettor fire plus ground fire with
and Sheet 2 (Draft), pressure. Test pressure 30 s preburn, 2
May, 1964. defined as:- ] 2 1 size. Benzene tray fire area 1 m - 30 szpreburn.
3 7 Press. at 70°C } Extinguisher held at 3 m initially. (0.274 m<tkeg
7 1.3 x Press. at 15°C)/ taking vapourizing liquid density as 1,83 g/cn”).
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¥
i

Press. at 60 C
350 1b f£/in

iwhichever is greatest
4

§
H
3

2.5 min. test.

{Burst test

!
'

!

.

Steel + Al:%-Z x test
pressure

4 x working
pressure at
115%0 or
700 1b £/in
whichever is
greater.

Copper:

2

¥
t ’ £ developed with closed g iClass E. Test for conductivity by Technical University,
- ! ' nossle and pressure relief jﬁarmstadt.
! : { valve. : ' o i i
: ! i BUT must bg at least { None specified !
: ? . 285 1b £/in“ (20 kg £/on") ;
i ‘ f for cartridge operated i
. i appliances gr 213 1b £/in" !
: ! : (15 kg £/cn“) for others. : :
: ; ¢ Works éertificate i
3 ! : accepted in lieu, :
: f ! Burst test '
5 : Burating pressure 7 2 x |
; 1 i i Test Pressure,
H M . i 1
- : - 3 . T
GREAT  {B.S. 1721 (1960) B.S.I1. i1 pt to 2 gal ! Proof_test \Range ' Class B. . »
BRITAIN {Revised draft > (CTC and CEM) i Steel + Al: 2 X working :Hand pump type - 20 ft for not less | Petrol fire in tray - 2 pts/ft”, 30,3 preburn,
- i 1966 £(0.57 to 9.1 1) g Press. at 15 C ‘than 25 8. | iHand pump type : not less than 1,f£t°/2 1b liquid
' ! i . 1.5 % working ‘No requirement for other types. ! Other types : not less than 1 £t°/1 1b ligquid.
: £1.5 to 25 1b ! Press. at 60 C :
o 1 (0.68 to 11.4 kg) | 350 1b £/in :Discharge times :
: ; ; iwhichever is greatest iHand pump:  95% in not more than i
- : g i | ; 50 secs. :
e i : i Copper: 1.5 % working §0thers: 95% in not less than :
- E { i Press. at 15 C i o o 10 geos. :
" 5 1 : 1.125 % workjing 60F -65F (16 ¢ - 18 C)
‘ : 1 |








