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DEVICES PROVIDING BACKFIRE FLAME CONTROL FOR
GASOLINE ENGINES IN MARINE APPLICATIONS

1. SCOPE:

This SAE
and testi

2. PURPOSE:

The purpog
establish

3.1 Flame Av

within the gasoline engine to the surrounding atmosphere.

") 3. DEFINITIQONS:

Standard covers the minimum requirements for design, constru
ng of devices to prevent the propagation of backfire flame f

se of this standard is to recommend a procedure for testing

designed
from wit
atmosphe

3.2 Engine Air and Fuel Induction System: Either a particular method off

rester: An assembly, consisting of one or more component pa

and constructed as to prevent the propagation of backfire f
hin the carburetor and engine air intake system to the surrg
re.

introduc
cylinden
backfire

3.3 Third P4

ing fuel into thé.engine or a design of air intake passages
s that provideS)protection equivalent to that of an effectiy
flame arrester.

rty Laboratory: An organization possessing the necessary eg

and tec
the man

3.4 Manufactiurer:
of the flame arrester or engine air and fuel induction system.

nical_competence for evaluation and not operated or controll
factUrer, buyer or seller of the product being evaluated.

ing acceptable flame arresting characteristics of the devicqs.

ction,
rom

and

rts,
lame
unding

to the
e

uipment
ed by

design
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GENERAL:

Flame

Arrester:

.1 The flame arrester assembly shall include a permanent and prominent means
of identification as described in section 7.

.2 A carburetor adaptor, if required, shall be attached permanently to the

flame arrester.

and

21T
c

.3 The
and

.4 The
car
.5 The
fas

com
aff
can

clampping.

.6 Con

canpot be misaligned during ‘assembly or installation to an exte

wil

Enging Air and Fuel Induction System:

the carburetor that could be left out.

No loose pieces shall be used between the flame arrester

ne adaptor assembly shall provide for direct attachment to(t
Arburetor.

construction of the flame arrester shall provide access for
cleaning.

re shall be no openings in the arrester or its'connection to
puretor, through which a backfire flame can pass.

construction for the flame arrester shall provide means of
tening both the flame arrester to the.carburetor air intake
ponent parts to each other. When clamps are used, they shal
xed to one of the major component-parts in such a manner th
ot be easily removed. No springs shall be used for the pur

struction of the flame arrester shall be such that component

impair its effectiveness.

.1 The
to
arr

Mater
compa
are p

and servite:

METHOD

engine air and_fuel induction system shall be designed and
rovide protection equivalent to that of an effective backfi
ster designed and constructed in accordance with this stand

als shall be corrosion resistant or suitably protected, gal
ibled s and suitable for the service intended. Nonmetallic m
rmitted provided they can meet the functional requirements

he
inspection
the

securely
and the

I be

At they

pose of

parts
nt that

ronstructed
re flame
B rd.

vanically
aterials
pf testing

OF TEST:

The test of devices shall be in accordance with section 5.2 or 5.3 as

applicable.
laboratory.

The tests shall be conducted by a qualified third party
The manufacturer, in choosing a laboratory, accepts that it is

a qualified third party laboratory by determining that it has, or has access
to, the apparatus, facilities, personnel, and calibrated instruments that
are necessary to test the devices in accordance with this standard.
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. B

to this

standard.

5.2 Each design of the flame arrester shall be tested to determine conformance

‘Where a particular design consists of various combinations of parts, -only
a sufficient number of sample assemblies need to be tested that will be
representative of the flame arresting performance of the cross section of

-assemblies of the design.

The number selected shall be established by the

manufacturer or by consultation and agreement between the manufacturer and
laboratory. '

ntative of each design shall conclusively

indicgte that, when such backfire flame arresters are subjected tg the

rocedures of section 5.5, the design prevents propagation off the

backfire flame to the surrounding atmosphere without failureQ damjge or

The tdsts shall be conducted on the samples submitted to-demonstrgte the

capability of such devices to withstand, without impairment of it

Each de
inducti

Where
consi
parti
teste
perfo
deter
Taborsa

The t¢

iveness, the shock, vibration, and corrosivexenvironment that may be

tered in service.

ge in the design or construction of an‘arrester that has pagsed

iflication tests requires that the arrester be retested if the

be considered and accepted under section 5.2.1.

ign of an engine incorporating.a“backfire flame control air
n system shall be tested andgshall conform to this standard

a particular design of the engine air and fuel induction sy

ular manufacturer, only a sufficient number of engines need
that will be representative of the backfire flame control
mance of the cross section of engines. The number selected
ined by consultation and agreement between the manufacturer
tory.

sts conducted according to the procedures of section 5.5 sh

conclysivelyvindicate that the engine air and fuel induction syst

insta]

backf

Ted<on a representative engine, will prevent the propagatio
re flame to the surrounding atmosphere.

change

and fuel

Etem

ts of variations so that it may be utilized in similar engines of a

to be

shall be
and

11
m, when
of

The test shall be conducted to demonstrate the capability of such a system
to withstand, without impairment of its effectiveness, the shock,
vibration, and corrosive environment that may be encountered in service.

The tests performed in accordance with this standard, and adapted as
necessary to an air and fuel induction system, will satisfy the testing
requirements of this section.
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.4

.5 A change in the design or construction of an engine air and fuel induction (

N

system that has passed qualification tests requires that the system be
retested if the change cannot be considered and accepted under section

5.

3.1

Certification test reports shall be retained by the manufacturer so long as
the device covered by the report is marketed, and shall include the

4.1

4.2

e|following specific points of design and construction shall
art of the bench examination:

Visually inspect all submitted samples for evid
ipperfections and consistency between prototypes and producti

Chemical and Corrosion Resistance: Analyze the material and

specifications to determine if the component parts are resist
corrosion in a salt atmosphere, galvanically compatible and r
gasoline, fuel oil, engine oil, kerosene, alcohol, and turpen

1

service.

following:
.4.1 Detailed drawings (provided by the manufacturer) of the device, including

a completebilHof materials-
Types of tests conducted and results obtained.
A record of all markings found on the devices tested.
A record of assemblies actually tested and all assemblies to whfich the
restlts apply, see 5.2.1 and 5.3.1.
A report number, date of test, name, and address of test laboratory.

Test Procedure: The devices or systems shal® withstand the effects of each

of the following tests without failure:
Ben¢ch Examination: The backfire flame arrester assembly, together with a
sto¢k carburetor designed to be used, or the engine air and fuell induction
system, shall be examined for compliance with the requirements pf this
stanpdard.

pbe examined

bnce of
b units.

coating

ant to
psistant to
tine.

nfirm that

the flame arrester or induction system can be inspected and cleaned in

Other Openings: Visually inspect the assembly as jnsta11ed for the

existence of any of the following openings:

Engine oil breather connections shall be subject to the backfire tests

in section 5.5.4 as installed on the engine.

A1t clamps and joints shall be examined specifically for any possible

bypass openings.

D
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5.5.1.4.3 Fuel pump vent/sight hose, connected to a flame arrester vent tube
passing through the elements, can be capped if the hose opening is

5.5.1.5

5.5.2.1

5.5.3.1

5.5.4.1

d

Assembly:

ead ended at the fuel pump.

Visually inspect the provisions made for securing th

€

assembly or system and the method of fastening the components to each

other.

assembly component.

Component Misalignment:

Determine that the component parts can

ass

Vibra

mbled nroper]y by following the manufacturer's instructions

Determine that the clamps are permanently fastened to a major

be

tion Test:

As
sha
or

ser

The
rig

normal operating position.

tock model or prototype backfire flame arrester or system as
1 be used for this test and shall be mounted on a-stock car
¢imulated carburetor for the type of assembly intended to be
ice.

carburetor or induction system shall be secured by the mean
d adaptor directly to the surface of the“wibration table in

assembly shall then be secured to the carburetor or induction s
sim§ilate a normal installation on a marine engine.

The

carburetor and backfire flame arrester or induction system

subject to 24 h of vibration with;8 h in each of the x, y, and

at a peak-to-peak amplitude of-0.04 in + 0.001.

aut

The
in

The test setup

backfire flame arrester assembly or induction system shall
4 way that would prevent it from functioning as intended.

Shock|[Test:

The
inc
ass

The
sub

setup used-for the vibration test shall be used for this te
uding the test fixture, carburetor, and backfire flame arre
pmb1y Or—induction system. :

test setup shall be secured to the surface of a shock machi

sembly
puretor
used in

5 of a
its

The backfire flame arrester or system

ystem to

thall be
7 planes
shall be

pmatically cycled at a codstant rate from 10 - 60 Hz every 4|min.

not fail

5t

Ster

he and
bck

duration of 20 ms + 2 measured at the O reference line of a half-sine
shock pulse.

The backfire flame arrester assembly or induction system shall not fail
in a way that would prevent it from functioning as intended.

Explosion Containment:

The backfire flame arrester assembly and carburetor or the engine air
and fuel induction system used for the vibration and shock tests shall
be used for this test.
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5.5.4.2 The test setup for conducting the explosion containment tests shall be
in accordance with the following conditions:

5.5.4.2.1

5.5.4.2.2

5.5.4.2.3

5.5.4.2.4

5.5.4.2.5

5.5.4.2.6

The backfire flame arrester assembly or induction system sha
attached to the engine in a manner simuliating a normal insta
the field. Prior to the tests, the carburetor or induction

shall be carefully checked for any openings that could permi

11 be
11ation in
system

t flame

passage and all throttle and choke butterflies shall be locked in the

full open position. Fuel line, vacuum advance, and other ca
or induction system openings shall be plugged.

Where provisions are made on the backfire flame arrester or
system for the connection of o0il breather tubing or for-any
purpose, such lines shall be left disconnected during-%he t
the following exception: A fuel pump vent/sight hose connei
flame arrester vent tube. This can be capped if the hose o
ends at the fuel pump. :

Using whatever adaptor that may be required,<the carburetor
attached backfire flame arrester assembly- or’the induction
shall be secured directly to the upper end of a chamber, to
referred to as the Tower chamber with an internal bore of 2
Tength of 24 in. The lower chamber, shall be closed at the |
See Fig. 1. The method of attachment shall be that all joinp
tight and the carburetor or induction system is directly and
open to the lower chamber with:no restriction to gas flow.

In accordance with Fig. 1, a provision shall be made at the
the lower chamber for the-introduction of a premixed propan
mixture. The mixing of-the propane and air shall not be ac
within the lower chamber. See section 5.5.4.2.5.

The propane/air<explosive mixture used for these tests shal

rburetor

induction
other

sts, with
tion to a
ening dead

with the
ystem

be

in and a
ower end.

ts are gas’

fully

base of
gas/air
omplished

generated through the use of flow meters and a suitable premixi

chamber so designed and arranged that a controlled homogene
explosive-mixture is fed up to the lower chamber during all
suitable‘control valve shall be provided at the gas/air inl
to permit immediate extinguishment of the mixture, should i
to burn after ignition. Flame arresters shall be provided
connecting fittings between the explosion chamber and mixin

chamber.

Two spark plugs, set with a gap of 0.030 in, shall be provid
base of the lower chamber directly adjacent to the gas/air i
fitting. A dual ignition system capable of simultaneously f
spark plugs with a minimum peak voltage of 25 000 V shall be

t fitting
continue
n all
chamber
the mixing

ed at the
nlet

iring both
provided.

tests. A

O,
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.4.2.7 An upper chamber shall be provided around the flame arrester or engine
air and fuel induction system to maintain an explosive mixture around

.4

.4.2.8.1

.4.2.8.3
4.
.4.

the flame arrester or induction system during all the tests.

At least one side of the upper chamber shall be made of transparent
plastic to permit good observation of the backfire flame arrester or

induction system at the time of ignition.

.2.8 The instrumentation shall include the following:

.2.8.2

3.1

3.2

5.5.4.3.3

6.
6.1

3 The

chambers.

A pressure transducer in the lower chamber with an amplifi
oscilloscope to monitor the relative severity of each test

Flowmeters to monitor the gas and air flow rates.
tests shalil be conducted in accordance with. the following

The individual propane and air supply pressure and flow rate
adjusted to provide a stoichiometric mixture in both the uppg
lower chambers at a flow rate of at.Jeast 1 ft3/min.

When the instrumentation indicates that a proper mixture is
both the upper and lower chambers, the mixture in the lower
shall be ignited by the means’of the dual-plug, single-shot
system. The intensity of -the explosion in the lower chamber
observed and the relative-pressure in the lower chamber recq
Following each test,_ .the upper and lower chambers shall be [
all burned gases and the test repeated. During the initial
gas flow shall be adjusted so as to provide first a mixture
rich, and then-back through the stoichiometric mixture to a
mixture, to determine the mixture that produces the maximum
condition, + At least 50 test explosions shall be conducted §
close toythis maximum explosive condition. A1l test explos
Tow intensity (less than 80% of maximum pressure) shall be g

There” shall be no ignition of the gas/air mixture in the upy

asHa result of any of the tests due to flame passage through

—Meters for monitoring—the propsnefairmixtureinthe upper and lower

er and

procedure:

s shall be
er and

present in
chamber
ignition
shall be
rded.
urged of
tests, the
that is
lean
explosive
t, or very
jons of
iscounted.

er chamber
the flame

arrester or induction system or any connections, 1ncluding oil

breather connections and attachment to the carburetor.

CERTIFICATION:

The manufacturer's certification shall be furnished to the purchaser stating
that the device or system has been manufactured, tested, and inspected in

accordance with this standard and the requirements have been met.
specified in the purchase order or contract, a report of the prototype test
results shall be furnished.

When

explosion.

O

)
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