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ANSI/CAN/UL 558:2025
Standard for Industrial Trucks, Internal Combustion Engine-Powered

The first edition was titled the Standard for LP-Gas Industrial Trucks.

First Edition — September, 1958&
Second Edition — September, 1961
Third Edition — July, 1970
Fourth Edition — April, 1972
Fifth Edition — November, 1977
Sixth Edition — November, 1979
Seventh Edition =June, 1984
Eighth Edition-<"August, 1991
Ninth EditioR’— June, 1996
Tenth Edition — January, 2012

Eleventh Edition
May 22, 2025

This ANSI/CAN/UL(Safety Standard consists of the Eleventh Edition.

The most recent designation of ANSI/UL 558 as an American National Standa
(ANSI) oceufred on May 22, 2025. ANSI approval for a standard does not inclu
the CoverPage, Transmittal Pages, Title Page, Preface or SCC Foreword.
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ThissStandard has been designated as a National Standard of Canada (NSC)

May 22, 2025,

© 2025 ULSE Inc. All rights reserved.
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Preface

This is the Eleventh Edition of ANSI/CAN/UL 558, Standard for Industrial Trucks, Internal Combustion
Engine-Powered.

ULSE is accredited by the American National Standards Institute (ANSI) and the Standards Council of
Canada (SCC) as a Standards Development Organization (SDO).

This Standard has been developed in compliance with the requirements of ANSI and SCC for
accreditation of a Standards Development Organization.
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ith the requirements of ANSI and SCC for accreditation of a Standards
Ction to revise, reaffirm, or withdraw the standard shall be initiated.

and C are identified as Normative, as such, form mandatory parts-of this Stan|
tified as Informative, is for information purposes only.

ere are two official languages, English and Freneh: For this reason, where
French of the English safety markings specifiedrin this Standard, for use whe
Edition joint American National Standard and National Standard of Canada is
es, the Tenth Edition of UL 558.

proposals for revisions on any-part of the Standard may be submitted at any ti
mitted via a Proposal Request in the Collaborative Standards Development S
.ul.com.

s for Safety are copyrighted by ULSE Inc. Neither a printed nor electronic copy
bred in any way.JAll of our Standards and all copyrights, ownerships, and ri

ds shall remain’the sole and exclusive property of ULSE Inc.

f the_Standard has been formally approved by the Technical Committee (TC
3.

is approved in
Development

In the event that no revisions are issued for a period of four yeafs)ffom the date of

dard.

this Standard

ty markings, it must provide a French translation of such markings. Anngx D provides
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This list represents the TC 583 membership when the final text in this Standard was balloted. Since that
time, changes in the membership may have occurred.
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International Classification for Standards (ICS): 53.060

For information on ULSE Standards, visit https://www.shopulstandards.com, call toll free 1-888-853-3503
or email us at ClientService@shopULStandards.com.

This Standard is intended to be used for conformity assessment.

The intended primary application of this Standard is stated in its scope. It is important to note that it
remains the responsibility of the user of the standard to judge its suitability for this particular application.

CETTE NORME NATIONALE DU CANADA EST DISPONIBLE EN VERSIONS FRANCAISE ET
ANGI AISE



https://www.shopulstandards.com
https://ulnorm.com/api/?name=UL 558 2025.pdf

10

ANSI/CAN/UL 558

MAY 22, 2025

No Text on This Page



https://ulnorm.com/api/?name=UL 558 2025.pdf

MAY 22, 2025

ANSI/CAN/UL 558

1

INTRODUCTION

1 Scope

1.1

These requirements cover the fire safety aspects of industrial trucks with internal-combustion

engines, such as tractors, platform-lift trucks, fork-lift trucks, and other specialized vehicles for industrial

use. These re

quirements do not cover other possible safety aspects of such equipment.

1.2 These requirements do not cover farm or road vehicles or automotive vehicles for highway use.

1.3 The Fire Safety Standard for Powered Industrial Trucks Including Type Designations, Areas of Use,

Conversions,

Maintenance, and Operations, NEPA 505 _identifies internal combustion engine powered

industrial truc

Types
compr|

gasolime or liquefied petroleum gas (G/LP), that has minimum acceptable safeg

inhere

Types
LP-ga
(GS/C
the req
the ex

Type [
electri

2 Compong

2.1
requirements

2.2 A comp|
requirement t

a) Inv
produg

b)Iss

Except as indicated in 2.2, a compofient of a product covered by this Standard shall ¢

s as follows:

G, D, LP, CN, G/CN, and G/LP — A unit powered by gasoline (G), diesel (D
bssed natural gas (CN), either gasoline or compressed natural/gas (G/

ht fire hazards.

GS, DS, LPS, CNS, GS/CNS, and GS/LPS — A unit powered by gasoline (GS
5 (LPS), compressed natural gas (CNS), either gasoline or compresse
NS), or either gasoline or liquefied petroleum gas(GS/LPS) that, in addition
uirements for Types G, D, LP, CN, G/CN, and G/LP;is provided with additiona
naust, fuel and electric systems.

DY — A diesel-powered unit that has all thé(safeguards of Type DS units and, i
C equipment is completely enclosed andequipped with temperature limitation f

nts

for that component.

pnent of a produet.covered by this Standard is not required to comply
hat:

blves a feature or characteristic not required in the application of the con
t coveréd)by this Standard;

Iiperseded by a requirement in this Standard; or

, LP-gas (LP),
CN), or either
uards against

), diesel (DS),
1 natural gas
to meeting all
safeguards to

n addition, any
patures.

omply with the

vith a specific

ponent in the

c) Is separately investigated when forming part of another component, provided the component is
used within its established ratings and limitations.

2.3 Specific components are recognized as being incomplete in construction features or restricted in
performance capabilities. Such components are intended for use only under limited conditions, such as
certain temperatures not exceeding specified limits, and shall be used only under those specific conditions
for which they have been recognized.

2.4 A component that is also intended to perform other functions such as overcurrent protection, ground-
fault circuit-interruption, surge suppression, any other similar functions, or any combination thereof, shall
comply additionally with the requirements of the applicable standard(s) that cover devices that provide
those functions.
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3 Units of Measurement
3.1 Values stated without parentheses are the requirement. Values in parentheses are explanatory or

approximate information.

4 Referenced Publications

4.1
interpreted as

referring to the latest edition of that code or standard.

Any undated reference to a code or standard appearing in the requirements of this Standard shall be

4.2 Products covered by this Standard shall comply with the referenced installation codes and standards

noted in this
intended for
standards for

4.3 Through

se in more than one country, the product shall comply with the installatig
Il countries where it is intended to be used.

put this Standard, the CSA standard references apply to proddets intend

Canada, whilg¢ the UL standard references apply to products intended for 'Gse in the U

Combined refi
requirements

4.4 The follo
ASME B1.20.1

ASTM D86, S
Pressure

[
4

ASTM D471,

[
4

ASTM D664,
ASTM D6751,
ASTM E11, St
CFR 40 — Part

CSA 8.1, Elas

bpecified for use in Canada and the United States.
ving publications are referenced in this Standard:
, Pipe Threads, General Purpose (Inch)

andard Test Method for Distillation of Petroleum Products and Liquid Fuels a

btandard Test Method for Rubber-Rroperty — Effect of Liquids

btandard Test Method for Aeid Number of Petroleum Products by Potentiometr
Standard Specification for Biodiesel Fuel Blendstock (B100) for Middle Distilla
andard Specification for Woven Wire Test Sieve Cloth and Test Sieves

1039, Caritrol of Emissions from New and In-Use Nonroad Compression-Ignit

ometic Composite Hose and Hose Couplings for Conducting Propane and Na

the product is
n codes and

bd for use in
nited States.

brences are separated by a slash (" / ") to denote the difference between the applicable

[ Atmospheric

c Titration

fe Fuels

on Engines

ural Gas

CSA 8.3, Thermoplastic Hose and Hose Couplings for Conducting Propane and Natural Gas

CSA C22.2 No. 0.17, Evaluation of Properties of Polymeric Materials

CSA C22.2 No. 5, Molded-Case Circuit Breakers, Molded-Case Switches, and Circuit-Breaker Enclosures

CSA C22.2 No. 49, Flexible Cords and Cables

CSA C22.2 No. 75, Thermoplastic-Insulated Wires and Cables
CSA C22.2 No. 96, Portable Power Cables

CSA C22.2 No. 117, Room Air Conditioners
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CSA C22.2 No. 210, Appliance Wiring Material Products

CSA C22.2 No. 235, Supplementary Protectors

CSA/ANSI NGV 2, Compressed Natural Gas Vehicle Fuel Containers

CSA/ANSI NGV 3.1, Fuel System Components for Compressed Natural Gas Powered Vehicles

CSA/ANSI NGV 4.2, Hose and Hose Assemblies for Compressed Natural Gas (CNG) Dispensing
Systems for Natural Gas Vehicles (NGV)

FMVSS No.

NFPA 505, Fi
Conversions,

SAE J30, Fus
SAE J553, Ci
SAE J554, El
SAE J1127, L
SAE J1128, L
SAE J1681, G
SAE J2044, d
SAE J2045, A
SAE J2260, N
UL 21, LP-G4

UL 62, Flexib

4 _Comprossed Natural Gas Fual Containorlntoqrifis
= OHPH ettt a-aoadS—He OO HHO GHYY

re Safety Standard for Powered Industrial Trucks Including Type Designations,
Maintenance, and Operations

| and Oil Hoses

rcuit Breakers

petric Fuses (Cartridge Type)

pw Voltage Battery Cable

pw Voltage Primary Cable

asoline, Alcohol, and Diesel Fuel Surrogates for Materials Testing

uick Connect Coupling Spegification for Liquid Fuel and Vapor/Emissions Sys
erformance Requirements for Fuel System Tubing Assemblies

onmetallic Fuel-System Tubing with One or More Layers

s Hose

e Cords and Cables

Areas of Use,

fems

UL 66, Fixture Wire

UL 83, Thermoplastic-Insulated Wires and Cables

UL 87C, Outline of Investigation for Power-Operated Dispensing Devices for Diesel Exhaust Fluid

UL 94, Tests for Flammability of Plastic Materials for Parts in Devices and Appliances

UL 157, Gaskets and Seals

UL 275, Automotive Glass-Tube Fuses

UL 275A, Outline of Investigation for Automotive Blade Type Fuses
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UL 484, Room Air Conditioners

UL 489, Molded-Case Circuit Breakers, Molded-Case Switches, and Circuit-Breaker Enclosures

UL 569, Pigtails and Flexible Hose Connectors for LP-Gas

UL 583, Electric-Battery-Powered Industrial Trucks

UL 746B, Polymeric Materials — Long Term Property Evaluations

UL 746C, Polymeric Materials — Use in Electrical Equipment Evaluations

UL 758, Applic
UL 1063, Mac
UL 1077, Supf
UL 1276, Outl
UL 1337, LP-C
UL 1426, Elec
UL 2003, Outl
UL 2726, Outl
5 Glossary

5.1

For the p

5.2 Inthete
industrial truch
heading unde
requirements.

nce Wiring Material

hine-Tool Wires and Cables

blementary Protectors for Use in Electrical Equipment

ne of Investigation for Welding Cable

bas, Natural Gas, and Manufactured Gas Devices for Engine Fuel Systems
frical Cables for Boats

ne of Investigation for LP-Gas Cylinder Assemblies

ne of Investigation for Battery LeadWire

urposes of this Standard, the following definitions apply.

t of this Standard;the term truck is used to mean an industrial combustion en
. The type or.types of truck(s) to which a specific requirement applies is idg
which the.requirement is located and by specific references in the text to {

6 Samples

gine-powered
ntified by the
he applicable

6.1

the testing of a representative model or a new vehicle.

CONSTRUCT

ION

TYPES G, D, LP, AND CN

7 Electrical Systems

7.1

is not limited to, temperature, voltage, and current ratings for the wire:

a) UL 758 / CSA C22.2 No. 210;

Unless otherwise expressly stated herein, the performance of an industrial truck shall be satisfied by

All wiring shall comply with one of the following, as applicable to the intended use which includes, but
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b) UL 83/ CSA C22.2 No. 75;

c) UL 62/ CSA C22.2 No. 49;

d) SAE J1128;

e) UL 2726;

f) SAE J1127;

g) UL 1276 / CSA C22.2 No. 96;

h) UL 1426;

i) UL 1

jyULB

7.2 The wiri
voltage, expo

7.3 Wiring s
a) Eng
wiring
b) Eng

and nd

c) Oth

7.4 Wiring &
engine parts,
subjected to g

7.5 Wiring 4
grease, and |

7.6 If an a|
enclosed in 1
when judging

063; or
6.

hg of a truck shall be rated for the particular application with respect to the te

hall be protected against mechanical damage by:

shall be installed so as to reduce the likelihood afimechanical damage and kin

losing it in metal raceway, such as armored/cable, rigid metal conduit, or ele]
nmetallic tubing, flexible nonmetallic conduit or nonmetallic insulated tubing; o

br suitable method in which the wiring'is protected sufficiently against mechani

nd cables shall be installed\with means for maintaining clearance from mo
exhaust systems and fuel’systems, and shall not be supported on surf
ccumulation of oil or grease as a result of servicing.

nd cables shall not\be located such to allow exposure to drippage of gasoline
hall not be supported on oil- or grease-retaining surfaces.

dible eleetrical warning device is employed, its coil and other electrical
netal_orrah equivalent material. Among the factors that are to be taken intoj
thesequivalency of a nonmetallic enclosure are:

mperature and

sure to oil or grease, and other conditions of service to which thewiring is subjgcted.

losing it in the body of the truck; or when mounted<nh‘masts, boomes, lifts or similar parts, the

ing;

ictrical metallic
X

cal damage.
ing parts, hot
aces that are

, diesel, ail, or

parts shall be
consideration

a) The

mechanical strength;

b) Resistance to impact;

c) Moisture-absorptive properties;

d) Flammability; and

f) Resistance to distortion at temperatures to which the material is subjected under conditions of

norma

| or abnormal usage.

7.7 Each lighting-device, warning-device, or other auxiliary circuits shall be protected by a fuse or a
circuit breaker, or a supplementary protector, of the size necessary to reduce the likelihood of overheating
of the smallest conductor in the circuit. A fuse conforming with SAE J554, the applicable parts of the UL
248 series of standards and the CSA C22.2 No. 248 series of standards, UL 275, or UL 275A shall be
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considered acceptable. A circuit breaker conforming to SAE J553 or UL 489 / CSA C22.2 No. 5 shall be
considered acceptable. A supplementary protector conforming to UL 1077 / CSA C22.2 No. 235 shall be
considered acceptable.

7.8 Electrical components located near foot-operated controls shall be located or protected so as to
prevent damage to these components from the operator's feet during operation of the controls.

8 Exhaust Systems

8.1 The exhaust system beyond the manifold shall be supported at least 76 mm (3 inches) clear of
flammable materials, excluding flexible mountings, and at least 50.8 mm (2 inches) clear of fuel- and
electrical-system parts and _shall not subject to drippage of fuel, oil, or grease. See also Section 22,

Temperature Tests.

Exception: Le
Temperature 1

sser clearances shall be allowed when the maximum temperatures obtain
lests, Section 22, do not exceed the established rating of the component.

8.2 The exhaust system shall conform with the test requirements in Section.24, Exhaust $

Type G, GS, O

8.3 A muffle

S, LP, CN, LPS, CNS, G/LP, G/CN, GS/LPS, and GS/CNS:!

r, catalytic converter, diesel particulate filter, or other after-treatment de

provided on each truck.

9 Fuel Systems — Gasoline and Diesel

9.1 Tanks and pumps

9.1.1 A fuel
(0.032 inch) o
be welded, brg
retain the hes
mechanically 3

9.1.2 A fuel
engine compa
systems by a
that spillage o
exhaust-syste

tank shall be constructed of painted mild steel having a minimum thickne
material equivalent in strength, rigidity, and resistance to fire and corrosion. T
zed, soldered, or bonded. Ifisoldered or bonded, the joints shall be of a constr
ds if the solder or bonding melts. Fittings and fill pipe, if soldered or bon
ecured to the tank in.addition to soldering or bonding.

tank shall not be;1ocated directly over the engine. If a tank is within or con
rtment, the tdnk or fill arrangement, or both, shall be isolated from the electricz
separate €nclosure or by baffles. The tank location and the facilities for filling
" leakage will drain to the ground and not into the engine compartment or ont
M parts.

bd during the

bystem Test —

ice, shall be

5s of 0.8 mm
he joints shall
Liction that will
ded, shall be

iguous to the
| and exhaust
shall be such
b electrical- or

9.1.3 A fuel
its fittings.

ank and Till fitting shall be so located as to minimize the possibility of damage

to the tank or

9.1.4 A shut-off valve shall be provided in an accessible location near the tank on gravity-feed systems
or on systems where the fuel in the tank is subject to discharge by siphon action if the fuel line breaks.

9.2 Fuel lines, tubing, and fittings

9.21

Metallic fuel lines, except those used in a high-pressure injection system, shall be of seamless

annealed copper or steel tubing. Flexible tubing, hose, or a vibration loop shall be used where necessary
to absorb vibration. Flexible tubing or hose shall be of the length necessary to span between the fixed and
moving parts.
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9.2.2 Nonmetallic fuel tubing or hoses shall be provided with appropriate traceability to validate
conformance with SAE J2260 or SAE J30.

9.2.3 Fuel system assemblies (e.g. each fuel line and fitting configuration) shall be provided with
appropriate traceability to validate conformance with SAE J2045.

Exception: Fuel system assembly (e.g. each fuel line and fitting configuration) shall not pull off fittings or
fail when subjected to an 89 N (20 pound-force) axial pull test applied over a 1 minute period. The test
shall be conducted at ambient conditions of 21 £5 °C (70 9 °F) with tubing or hose wetted with fuel. Hose
shall also be subjected to 70 hours at 100 °C (212 °F) aging and 48 hours of 3.18 mm (0.125 inch)

amplitude vibration at 17 HZ before the pull test.

9.24 Fuel s
appropriate tr

Exception: Fy
fail when sub
shall be cond
shall also be
amplitude vib

9.25 A bod
B1.20.1.

9.2.6 A fuel
are construct

Nonmetallic p

9.2.7 Fuel |

ystem assemblies that utilize quick connect fittings shall conform and be
hceability to validate conformance with SAE J2044.

el system assembly (e.g. each fuel line and fitting configuration) shall not pu
jected to an 89 N (20 pound-force) axial pull test applied over a1~"minute p
icted at ambient conditions of 21 £5 °C (70 19 °F) with tubing.orhose wetted
subjected to 70 hours at 100 °C (212 °F) aging and 48 heurs of 3.18 mn
ration at 17 HZ before the pull test.

y or fitting provided with tapered threads shall<be“threaded in accordang

filter shall conform with the requirements\in:30.3, Fuel filters. When the fuel
ed of nonmetallic material, the assembly “shall also conform with the requirg
arts.

hes shall be supported to minimize chafing and to maintain at least a 50.

clearance fromn exhaust- and electrical-system parts.

Exception: If
clearance fro
electrical-sysf

t can be demonstrated that the fuel lines and wiring are sufficiently supported|
m being reduced_to-less than 12.7 mm (1/2 inch), the clearance between
lem parts may be'reduced.

9.2.8 Fuel f

ed lines,valves, and fittings shall be located so that any leakage will not rur

electrical- or gxhaustésystem parts.

provided with

| off fittings or
briod. The test
with fuel. Hose
n (0.125 inch)

e with ASME

confining parts
ements in 9.3,

8 mm (2 inch)

to prevent the
fuel lines and

off or drip on

9.3 Nonmefallic*parts

9.3.1

A nonmetallic part in contact with non-ethanol blended gasoline or diesel fuel shall not show

excessive volume change or loss of weight, when considered on the basis of its intended function,
following immersion for 70 hours at a temperature of 23 +2 °C (73.4 £3.6 °F) in the test liquid specified in

Table 9.1.

Exception No.

1: This requirement does not apply to fuel lines that conform with 9.2.3.

Exception No. 2: This requirement does not apply to fuel system assemblies that conform with 9.2.4.

Exception No. 3: This requirement does not apply to quick connect fittings that conform with 9.2.5.

Exception No. 4: This requirement does not apply to gasketing and seals that have been investigated to

UL 157.
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Table 9.1
Test Liquids for Nonmetallic Materials

Liquid in contact with part Test liquid
Gasoline A and C Reference Fuels (ASTM D471)
Diesel Oil IRM 903 Oil
Urea DEF (Diesel Exhaust Fluid)?
@ DEF test fluid shall be in accordance with the Test Fluids requirements in UL 87C.

9.3.2 A change in volume of not more than 25 % swelling or 5 % shrinkage, and a weight loss
(extraction) of not more than 10 % is considered as indicating compliance with 9.3.1.

9.3.3 A nonmetallic part in contact with ethanol blended gasoline or biodiesel fuel (B5\to [B20) shall be
evaluated in agcordance with UL 157, modified as follows:

a) Volume Change and Extraction Test except for the following modifications:
1) The test duration shall be 1000 hours;
2) The applicable test fluids shall be as described in Annex C, Test Fluids; and

3) For all materials, the average volume change 'shall not exceed 40 % swell (increase in
volume) or 1 % shrinkage (decrease in volume). In addition, the weight loss shall not
exceed 10 %.

b) Conjpression Set Test except for the following modifications:
1) The test duration shall be 1000 hours;

2) The samples shall be immersed, at room temperature, in the test fluids (seq item iii) while
compressed for the entire.test'duration. No oven conditioning is required;

3) The applicable test fluids shall be as described in Annex C, Test Fluids;

4) The recovery.period shall consist of removing the sample from the comprgssion device
and immersing‘itin the applicable test fluid for 30 minutes at room temperature¢. The sample
shall not berallowed to dry out due to exposure to air. The 30-minute immersipn should use
the same\fluid as the test fluid for each sample; and

5).Forall materials, the average compressions set is calculated and shall not gxceed 35 %.

Exception: This requirement does not apply to composite gasket materials as defined in accordance with
UL 157.

9.4 Corrosion resistance

9.4.1 If corrosion of a ferrous part will interfere with the proper functioning of a part, the part shall be
provided with a corrosion-resistant protective coating.

9.5 Carburetors and backfire preventers

9.5.1 An updraft carburetor, if used, shall be located so that overflow of gasoline due to excess choking
will flow to ground and not contact electrical parts and exhaust system, or collect in an engine
compartment. Nonmetallic drain hose, if used, shall be provided with appropriate traceability to validate
conformance with SAE J30.
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9.5.2 A downdraft carburetor, if used, having an external float bowl vent opening, shall have a vent
overflow tube to direct fuel away from the engine in case of fuel overflow.

9.5.3 A backfire deflector shall be provided on each combustion air intake and, whether separate or a
part of an air cleaner, shall conform with the requirements in Section 37, Backfire Deflector Element Test. If
the backfire deflector enclosure is constructed of nonmetallic material, the material shall have a
flammability rating of no less than V-1.

Exception: This requirement does not apply to material which complies with the 20 mm (3/4 inch) flame
testin UL 746C/CSA C22.2 No. 0.17.

9.5.4 Nonmetallic hose employed for the connection of a carburetor air inlet to a backfire deflector air
outlet shall bg constructed so that its inner surface is of a flame retardant material. When'the non-metallic
hose is locatgd so as to allow fuel to collect in the air intake hose, due to flooding of.the ¢arburetor, the
inner hose material shall also meet the test requirements specified in 9.3.2, inclusive(

9.5.5 Comppnents located within the engine compartment or forming a part‘of the enging compartment
shall be congtructed of metal, or if nonmetallic, shall be separated fromi\the engine compartment by
complete baffles or be of a flame retardant material. This requirement is¢notintended to apply to hydraulic
hoses, water hoses, fuel hoses, wiring, battery, pulley belts or other smalbl components.

10 Fuel Sygtems — LP & CN-Gas
10.1 General
10.1.1 Each|vehicle shall have the complete fuel system installed at the factory.
Exception: Vghicles equipped to use a removable LP fuel container are permitted to be shipped without
the fuel contginer if a metal nameplate that identifies the correct fuel container assembly| to be used is
attached adjarent to the container-mounting hardware. See 10.2.1.5.
10.1.2 A valve and its connections on a container shall be protected to reduce the likelihgod of damage
from unintentjonal contact withstationary objects or from loose objects thrown up from thg road. A valve
shall be protdcted to reduce the-ikelihood of damage from collision, overturning, or the likg. A part of the

vehicle is peritted to be usedto provide such protection to a valve and its fittings.

10.1.3 Each applicable’ LP-Gas component, excluding fuel lines, hoses, and tanks, shall comply with the
requirements|in UL~1337.

10.1.4 Each applicable CN-Gas component shall comply with the requirements in CSA/ANSI NGV 3.1.

10.1.5 A fuel-system component shall be fastened to the vehicle to reduce the likelihood of loosening
due to vibration.

10.1.6 If a removable LP fuel container is used, means shall be provided in the fuel system to reduce the
likelihood of escape of fuel when the container is changed.

10.1.7 Fuel lines shall not be routed within the driver's compartment.
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10.2 LP-Gas

10.2.1 Fuel containers

10.2.1.1  When a vehicle incorporates a non-removable ASME fuel container, the container shall have a

maximum allowable working pressure (MAWP) of 2.15 MPa (312 psig). It shall be marked with the ASME
"U" symbol and the design working pressure.

10.2.1.2 When a vehicle incorporates a non-removable DOT fuel container, the container shall be
constructed, tested, and marked for a minimum service pressure of 1.7 MPa (240 psig). It shall bear the
marking DOT-4B240, DOT-4BA240, DOT-4BW240, or DOT-4E240. A DOT fuel container assembly shall

comply with the requirements in UL 2003.

10.2.1.3 A rd
equivalent me
remains within

10214 A r

Ans to provide for intended positioning of the container when reinstalled so th
in the plan view of the truck.

bmovable-type container shall have the protection means\for the fittings

attached to thg container.

10.2.1.5 Veh
fuel container
hardware:

a) Tank
b) Typg
c) Disc

d) Typs
10.2.1.6 Afl

the area of the
to the lowest fi

icles equipped to use a removable fuel container aféypermitted to be shippsg
if a nameplate that identifies the following is attaehed adjacent to the conta

capacity (weight);
of mounting (horizontal or vertical);
bnnect coupling (thread type); or.

of withdrawal (liquid or gas):

el container shall be.installed at not less than the minimum road clearance of|
fuel container. Thissminimum clearance is to be measured to the bottom of th
tting.

movable fuel container shall be constructed to engage a substantial positioning pin or an

ht the cylinder

permanently

d without the
ner-mounting

the vehicle in
e container or

10.2.1.7 LP juel container, if non-removable, and mounting assembly shall be secured in place on the
vehicle so as o comply with the requirements in Section 25, LP-Gas Container Bracket Load Test — Types
LP, LPS, G/LP| and GS/LPS.

10.2.2 Fuel

ines and fittings

10.2.2.1 Piping from a fuel container to the first-stage regulator shall be iron, steel (black or galvanized),
brass, or copper pipe; seamless copper or steel tubing; flexible LP-Gas hose; or other equivalent piping
means.

10.2.2.2 Steel tubing shall have a minimum wall thickness of 1.25 mm (0.049 inch) and shall have a
corrosion resistant exterior coating such as paint. Copper tubing shall have a minimum wall thickness of
0.81 mm (0.032 inch) and shall be annealed. Aluminum piping or tubing shall not be used.

10.2.2.3 A length of flexible hose of a type designated for use with LP-Gas shall be employed between a
removable container and any fixed fuel-system parts, and between any high-pressure parts on the frame
and parts that are mounted on the engine. Flexible hose longer than 1.5 m (60 inches) shall have stainless
steel wire braid reinforcement. Flexible hose and hose assemblies shall comply with the requirements in
UL 21 and UL 569 and either CSA8 30or CSA 81
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10.2.2.4 A tubing fitting or other fuel line fitting, including a pipe threaded fitting, shall be of a type
designated for use with LP-Gas.

10.2.2.5 A cast fitting shall not be employed for either piping or tubing.

10.2.2.6 A fuel line shall be supported to reduce the likelihood of chafing and to maintain at least a
50.8 mm (2 inch) clearance from exhaust- and electrical-system parts.

Exception: If it can be demonstrated that the fuel lines and wiring are sufficiently supported to prevent the
clearance from being reduced to less than 25.4 mm (1 inch), the clearance between fuel lines and

electrical-system parts may be reduced.

10.2.2.7 Fle|
abrasion, suc

10.2.2.8 A
pipe-joint seg
container wit
equivalent so

10.2.2.9 The fuel container and associated valves and fittings are permitted to be tested sg

air pressure.
10.2.3 Vapd

10.2.3.1 Ea
occupied by t
A vehicle coo
with the intent

10.2.3.2 Ea

10.2.3.3 En
fuel unless th
the corrosive
pressure.

10.2.34 A

Kible hose passing through sheet metal shall be installed to reduce the like
h as by use of clamps and grommets.

ipe-threaded fuel-system fitting, including a container fitting, shalllbe asse
ling compound intended for use with LP-Gas. A fuel-system.gonnection,
N any associated valve and fitting, shall be tested for leaks” with a soap
ution while the system is under LP-Gas pressure.

rizers

Ch vaporizer shall have a valve or plug-located at or near the lowest portion
he water or other heating medium to'permit substantially complete draining of
ing-system drain or water hose that'completely drains the vaporizer is considg
of the requirement.

Ch vaporizer shall be maftked with the design working pressure in MPa (psi).

jine exhaust gases.shall not be used as a direct means of heat supply for the
e materials used for parts of the vaporizer in contact with the exhaust gases &
action of thetexhaust gases and the vaporizer system is constructed to pre

aporizer shall not be equipped with a fusible plug. A vaporizer shall co|

ihood of hose

mbled using a
including the
-and-water or

parately using

of the section

the vaporizer.
ered to comply

aporization of
re resistant to
ent excessive

mply with the

requirements

inUL 1337.

10.2.4 Safety-control and -relief devices

10.2.4.1

An automatic shut-off valve and all relief type valves shall be provided in the fuel system at

some point ahead of the inlet of the first-stage regulator, constructed to prevent flow of fuel when the
ignition is off and the engine not running or if the engine is to stop. This device shall permit the back flow of
fuel from the vaporizer in the event of a pressure build-up in the vaporizer. Automatic shut-off valves shall
comply with the requirements in UL 1337.

10.3 CN-Gas
10.3.1

Fuel containers

10.3.1.1 A fuel container shall comply with FMVSS No. 304 and CSA/ANSI NGV 2.
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10.3.1.2 The CN fuel container and mounting assembly shall be secured in place on the vehicle so as to
comply with the requirements in Section 25, LP-Gas Container Bracket Load Test — Types LP, LPS, G/LP,
and GS/LPS.

10.3.1.3 The CN container shall be protected from damage from road hazards, loading and unloading
cargo, direct sunlight, and exhaust heat.

10.3.1.4 The CN container shall be positioned to prevent contact with truck components such as frame
members, body panels, brake lines and so forth that can lead to container fretting or abrasion over time.

10.3.1.5 Shields, if provided, shall be installed in a manner that prevents direct contact between the
shield and the fuel container and the trapping of solid materials or liquids between the shield and the fuel
container.

10.3.2 Fuel lines and fittings
10.3.2.1 Rigid fuel lines shall comply with CSA/ANSI NGV 3.1.
10.3.2.2 Flexible fuel lines shall comply with CSA/ANSI NGV 4.2.

10.3.2.3 When the fueling connection is separate of the CN fuel container, the connection shall withstand
a force of 668 N (150 Ibs-force) when tested in the load directions described in Section 25, LP-Gas
Container Bragket Load Test — Types LP, LPS, G/LP, and GS/LPS.

11 Air Condjtioning and Heating Systems
11.1 Refrigefant lines shall be routed to avoid operator exposure in the case of rupture.

Exception: Refrigerant lines are not required|to’be protected from operator exposure if the components are
properly evalupted for hydrostatic characteristics defined in UL 484/ CSA C22.2 No. 117.

11.2 Refrigefant lines shall be routed to avoid damage during operation. Lines installed gxternal to the
frame or engipe compartment shall have provisions to prevent coolant or refrigerant from ¢ontacting the
operator or bygstanders in case of failure.

11.3 Adequalte pressure-relief shall be located on the refrigeration system in case there is a fire.
Acceptable pressure.relief would be the use of rubber hoses that would melt in a fire and allow the
refrigerant to be released. If metal tubing with metal fittings is used, an appropriate refriggrant pressure
relief device shallLbe used.

TYPES GS, DS, LPS, AND CNS
12 Electrical Systems
12.1  The electrical system shall comply with 7.1 — 7.8 and 12.2 - 12.9.

12.2 Wiring terminals shall be protected by insulating boots or covers unless they are intentionally
connected to ground on the truck frame when the truck is in operating condition.

12.3 Individual insulating boots shall be tight-fitting, completely enclose the terminal, and be acceptable
for the temperatures to which they are exposed.

12.4 Reusable type boots shall be provided on other than crimped, soldered, or riveted terminals.
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12.5 Covers employed in lieu of insulating boots shall be of metal or equivalent material. Among the

factors taken i

nto consideration are:

a) Mechanical strength;

b) Res

istance to impact;

c) Moisture-absorptive properties;

d) Flammability; and

e) Resistance to distortion at temperatures to which the material is subjected under conditions of

| or abnormal usage.

norma
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ck that cannot be removed during normal operation or servicing.
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B nonmetallic enclosure is used to comply with 12/#,<the enclosure shall cq
irements in UL 746C, Path [l / CSA C22.2 No. 0.17%

fion: Material with a flammability rating no.less than V-1 is not required to ¢
Flame Test.

 Stress Relief; and
hct Resistance.

fion: When a componentis determined to be suitably protected from incidenta
d servicing, it is not fequired to comply with Impact Resistance.

ual-disconnect\switch readily accessible to the operator when in his non
be installed-in"the battery and charging circuits to permit quick disconnect

13 Exhausl1 Systems

ots shall be a
than 0.8 mm

ch emit sparks

mply with the

bmply with the

impact during

mal operating
in case of an

13.1

Exhaust Systems.

The exhaust system shall comply with 13.2 — 13.5 in addition to the requirements in Section 8,

13.2 The exhaust piping shall be formed of material having strength, rigidity, and resistance to corrosion
equivalent to mild-steel tubing having a minimum thickness of 1.3 mm (0.053 inch). When exhaust piping

is of multi-wal

| construction, one wall shall be formed of a solid metallic construction.

Exception: A corrosion resistant material, such as stainless steel, if used, may be less than 1.3 mm (0.053
inch) thick, but no less than 0.4 mm (0.015 inch) thick. It shall also be protected within the body of the
truck, and comply with the requirements in Section 24, Exhaust System Test — Type G, GS, DS, LR, CN,
LPS, CNS, G/LP, G/CN, GS/LPS, and GS/CNS.
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13.3 A muffler, catalytic converter, diesel particulate filter, or other after-treatment device, shall be of
welded or crimped seam steel construction, using single or multi-wall material having a minimum thickness
of 1.3 mm (0.053 inch).

Exception: A corrosion resistant material, such as stainless steel, if used, may be less than 1.3 mm (0.053
inch) thick, but no less than 0.4 mm (0.015 inch) thick. It shall also be protected within the body of the
truck, and comply with the requirements in Section 24, Exhaust System Test — Type G, GS, DS, LP, CN,
LPS, CNS, G/LP, G/CN, GS/LPS, and GS/CNS.

13.4 An aspirator shall be of metal and have a backfire deflector securely connected to the fresh-air
intake. The backfire deflector shall prevent the passage of flame during backfire conditions and shall be so
located that, in the event its fastening means loosens, it shall remain securely connected to the air intake

system.

13.5 The exhaust system shall conform with the test requirements in Section 24, Exhaust

Type G, GS, O
14 Fuel Sys
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ems — Gasoline and Diesel

| system shall comply with the requirements in Section'9, Fuel Systems —
b exceptions and additions detailed in 14.2 — 14.6.
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d, soldered, or bonded. If soldered or bondéd, the joints shall be of a constry
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from the main tank for emergency operation. See Section 23, Fuel-Consumptig
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nd legibly marked withthe function of each valve-lever position.

priming pump, or equivalent, shall be provided on Type DS and DY trucks to a
jector pump 'when restarting after the fuel supply has been exhausted.

osing-type fill and vent fitting shall be provided. A fuel gauge of low-level indig

the operator s

Bystem Test —
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TYPES G/LP, G/CN, GS/LPS, AND GS/CNS

15 General

15.1

inclusive, and Section 16, Fuel System.

Types G/LP and G/CN industrial trucks shall comply with the requirements in Sections 7 — 10,

15.2 Types GS/LPS and GS/CNS industrial trucks shall comply with the requirements in Sections 10 —
14, inclusive, and Section 16, Fuel System.
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16 Fuel System

16.1

16.1.1

General

means to lock it in the closed position in order to prevent accidental opening.

The gasoline tank shall be provided with a self-closing type fill and vent fitting provided with a

Exception: The fill cap for Type G/LP and G/CN trucks may be of the threaded type with a suitable gasket
which is retained by a chain or other suitable means.

16.1.2 A gasoline fuel gauge shall be provided, visible to the operator during normal operation of the

vehicle, and 3

permanent marking shall be located near the fuel gauge indicating one of th

e following (as

applicable):
a) Gag
b) Gas

16.1.3 A sh
intake. The fu

16.2 LP and
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16.2.2 A sh
container and
short as poss

16.3 Fuel changeover — gasoline carburetor and LP or CN air valve

16.3.1 A fug
except for the|

16.3.2 The

oline tank must be at least one-quarter full when operating on LP-Gas;(ar,

oline tank must be at least one-quarter full when operating on CN=Gas.

Itoff means designed for use with gasoline shall be located*between the fuel

pump and the

el line between the shutoff means and the fuel pump shallibe kept as short as possible.

CN-Gas fuel system

trial trucks not employing permanently mounted LP-Gas fuel containers sha

means for the female portion of the LP-Gas’quick-connect coupling for use
thout the LP-Gas fuel container. The storage means shall be permanently m
ne quick-connect coupling and associated hose are maintained within the pl
torage means shall also prevent the\accumulation of dirt and debris within the

ut-off means designated foriuse with LP or CN-Gas shall be located bet
the vaporizer. The fuel line between the shutoff means and the vaporizer sk
ble. The automatic shut-off valve required by 10.2.4.1 meets the intent of this 1

| changepver means shall be provided that prevents operation of both fue
fuel renmaining in the common fuel system components at the time of changeo

Changeover control shall provide a three-way selector means or device provi

Il be provided
when the truck
bunted and so
an form of the
coupling.

ween the fuel
all be kept as
equirement.

s at one time
ver.

ding individual

ook ~f tha £fale e o ~eacitins vabhhars bhath £Ale opn o £f D onk o~
OSTHOTT—WicTT

sition shall be

selection of

I
aci— O i TatiS pPros— a DOt TaCro—arc—orat O caci PO

permanently marked with its function.

16.3.3 The changeover control shall be located so that it is readily accessible to the operator.

16.3.4 A permanent marking place located on or adjacent to the changeover control shall be provided
with one of the following statements:

a) "CAUTION — Flammable liquids. When switching from LP-Gas to liquid fuel, be sure that there is

no spil

lage of liquid fuel from the carburetor float system."; or

b) "CAUTION — Flammabile liquids. When switching from CN-Gas to liquid fuel, be sure that there is

no spil

lage of liquid fuel from the carburetor float system."

Exception: This requirement does not apply to EFI (electronic fuel injection) systems.
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16.4 Fuel changeover — gasoline fuel injection and LP or CN air valve

16.4.1

A fuel changeover means shall be provided that prevents operation of both fuels at one time

except for the fuel remaining in the common fuel system components at the time of changeover.

16.4.2 The changeover control shall provide a three-way selector means or device providing individual
selection of each of the fuels, plus a position where both fuels are shut off. Each position shall be
permanently marked with its function.

16.4.3 The changeover control shall be located so that it is readily accessible to the operator.

16.5 Fuel ch

16.5.1 A fue
except for the

16.5.2 The d
selection of eq

B line fuel injecti el icall lled LP or CN

changeover means shall be provided that prevents operation of both-fuel
fuel remaining in the common fuel system components at the time of changeoy

hangeover control shall provide a two-way selector means or device provig
ch of the fuels. Each position shall be permanently marked withvits function.

air valve

5 at one time
er.

ing individual

16.5.3 The changeover control shall be located so that it is readily accessible to the operatar.

16.5.4 If the changeover control is located outside of the engine‘compartment and is locatgd within a low
voltage and limited power circuit, the tests in Section 29, ‘Changeover Switch — Dual [Fuel, are not
applicable.

16.6 Fuel changeover — gasoline and LP fuel injection

16.6.1 A fuel changeover means shall be provided that prevents operation of both fuels at gne time.
16.6.2 The ghangeover control shall provide a two-way selector means or device providing individual

selection of eq

ch of the fuels. Each position shall be permanently marked with its function.

16.6.3 The changeover contrdl shall be located so that it is readily accessible to the operatar.

16.6.4 If the changeoveficontrol is located outside of the engine compartment and is locatgd within a low
voltage and limited power circuit, the tests in Section 29, Changeover Switch — Dual [Fuel, are not
applicable.

TYPE DY

17 Electrica

| Systems

17.1 No electrical wiring or components shall be employed on Type DY trucks.

17.2 Static grounding straps or electrically conductive wheels and tires shall be employed to discharge
any build-up of static electricity.

17.3 All wheels shall be rubber-tired or constructed of nonsparking material. At least two tires and
wheels shall be constructed of electrically conductive material, or equivalent static-discharge devices shall
be provided. Nonmetallic conductive tires and wheels shall have a resistance of not more than
250,000 ohms when measured between the wheel hub and a metal plate on which the wheel rests.
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17.4 Nonmetallic conductive tires shall conform with the requirements for nonmetallic conductive tires in

UL 583.

17.5

discharge properties as referenced in 17.3.

If required, a minimum of two static grounding strips shall be used and shall have equivalent static

18 Exhaust Systems

18.1 The exhaust system shall comply with the requirements in Section 13, Exhaust Systems, and with
18.2 and 18.3.

18.2 The exhaust system shall also comply with the temperature limitations specified jn Section 20,

Temperature

18.3 Gaskedf
metal exterion

19 Fuel Sygtems

19.1 The fu
Diesel, and w|

19.2 Excess
of fuel at the f]

20 Tempers

20.1 All surf
limited toa m

20.2 Tempe
tests.

20.3 Brake-
loaded to rate
feet). The tes
brake drums.

| imitations.

s employed in the exhaust system shall be of metal construction. Asbestos
covering are also acceptable.

bl system shall comply with the requirements in Section 14, Fuel Systems —
th 19.2.

fuel drainage shall be confined within the fuel.system with the exception of pg
Liel fill which shall be as indicated in Section 9, Fuel Systems — Gasoline and D

ture Limitations

aces, including the exhaust system and brake drums, exposed to the atmos
bximum temperature of 175 °C (347 °F) based on a 25 °C (77 °F) ambient temj

rature tests, except the brake-heating test, are to be conducted as specified

d capacity, operated over a 121 m (400 foot) course and stopped abruptly ev
shall beieontinued until constant temperatures are reached on the external s
The brakes shall not ignite or emit flame or hot particles.

jaskets with a

Gasoline and

ssible spillage
iesel.

bhere shall be
berature.

n temperature

neating tests are to be conducted as specified in temperature tests except the truck is to be

ery 15.2 m (50
urfaces of the

21 Tempers

ture Cutoffs

211
investigated.

If temperature-limiting cutoffs are employed as a temperature-limiting device, they shall be

21.2 The factors involved in determining the acceptability of a temperature-limiting cutoff are as follows:

a) The switch functions as intended for 100,000 cycles;

b) The temperature setting of the switch is permanently sealed after final adjustment;

c) Failure of the switch shall leave it in the open position;

d) The safety mechanism must be completely enclosed and the enclosure provided with a locking
means to prevent overriding of the device or starting of the truck after the device has tripped. The

use of

ordinary hand tools is not considered to be an effective locking means; and
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e) A warning plate shall be installed on or near the reset lever with a warning to indicate that only
authorized personnel are to reset the cutoff device.

213

If a water muffler, or water-filled exhaust system jacket is employed, a temperature-limiting cutoff

shall be employed. This cutoff shall stop the engine before the exhaust system reaches 175 °C (347 °F)
based on a 25 °C (77 °F) ambient temperature when tested in accordance with the requirements in

Section 22, Te

mperature Tests.

PERFORMANCE - ALLTYPES

22 Temperature Tests

221

22.1.1 The 1
temperatures
conditions of g
material or elg
and diesel fue
Gas container|

Generdl

attained during operation under the conditions of maximum rated’ load a
verload maintained for a short period of time. The maximum temperature of g
ctrical insulation shall not exceed 175 °C (347 °F); the maximum temperatu

shall not exceed 80 % of the design working pressure of an ASME fuel contair

naterials employed in the construction of an industrial truck shall not be dammaged by the

nd under the
ny flammable
re of gasoline

in a tank shall not exceed 75 °C (167 °F); and the maximunrpressure registe¢red in an LP-

erand 120 %

of the minimym service pressure of a DOT fuel container. If #hé test is conducted at an ambient

temperature le
continued unt
when readings
3°C (5 °F).

22.1.2 Comg
the conditions

22.1.3 Test

permitted to bé employed for ramps or other portions of the test course.

2214 The't
the rampis to
for which the
grade of the rg

22.1.5 A trug
tested on a ley

ss than 25 °C (77 °F), the maximum temperaturedis adjusted accordingly. Th
| constant temperatures have been reached. Astemperature is considered t
taken during any continuous 1 hour period of‘the test indicate an increase of|

liance of a truck with the requirements’of 22.1.1 is to be determined by ope
of operation as defined in 22.1.3 —22.3.1 for the specific types of trucks indica

courses are to be smoothlypaved with asphalt, concrete, or brick. A wo

bst course for a truekiother than as mentioned in 22.1.5 is to include a ramp.
be a minimum o0f12.2 m (40 feet) long. The grade of the ramp is to be 10 % or
truck is designed to ascend. For trucks designed to ascend lesser grades,
mp is 1 %= The total rise of a 10 % ramp shall not be less than 1.22 m (4 feet).

k designed for operation on a level surface and marked in accordance with
el test course.

e test is to be
D be constant
no more than

ating it under
ed.

bd flooring is

The length of
a percentage
the minimum

41.2 is to be

22.1.6 The temperature of the ambient air is not to be less than 10 °C (50 °F) nor more than 40 °C
(104 °F).

22.1.7 Operating temperatures measured at any one time are to be related to the ambient temperature
of the air at the same time and location.

22.1.8 Trucks employing water jacketed components to limit surface temperature as required by Section
20, Temperature Limitations, shall be tested with the components filled to various levels from empty to
completely filled. If a temperature cutoff is employed, it shall be connected for this test.
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22.2 Fork and platform trucks

22.21 The test course is to be 61 m (200 feet) long. The truck is to be operated over this course while
hauling its full rated load. At the end of the course, the truck is to be turned at right angles, the load raised
to full height, and then lowered to the hauling position. The truck is then to be returned to the starting point,
where the load is again to be raised and lowered and deposited at right angles to the test course. The
truck is then to be operated over the same course with no load and, at the end of the course, the forks (or
platform) are to be raised to full height and lowered. The truck is then to be returned to the starting
position, and the load picked up. These runs are then to be repeated, alternating between loaded and
unloaded trips. The vehicle is to travel at the maximum safe practical speed.

22.3 Load-carrying trucks

22.3.1 The é1@st course is to be any convenient length over 61 m (200 feet). If the length lexceeds 91 m
(300 feet), the truck is to be stopped and started at intervals of approximately 61 mCt-is to|be negotiated
not less than fsix times per hour. The truck is to carry its rated load. The test is to-be condycted in such a
manner that the truck is in motion approximately 80 % of the time.

22.3.2 Two |oads are to be provided for a tractor, consisting of two trains’/of trailers or trailing vehicles.
One of the trajns is to be loaded to such capacity as to require a draw-bab pull of the tractor. [The other train
is to consist of empty trailers equal in number to the loaded train. Thedractor is to be operatgd over the test
course pulling the loaded train of trailers and returning to the stafting point, at which point the loaded train
is to be uncodipled. The empty train is then to be coupled to the tractor and pulled over thel same course.
This cycle is tp be repeated, alternating between loaded and.unloaded trailers, allowing time at the starting
point for normal coupling and uncoupling operations. If the length of the test course exceg¢ds 91 m (300
feet), the truck is to be stopped and started at intervals of*approximately 61 m (200 feet). The test course is
to be negotiated not less than 6 times per hour.

22.3.3 Immgdiately after taking the final te€mperature readings, the tractor is to be operated for an
additional 1 mjinute against a bumping postlor other obstruction. This action is to cause the tractor to exert
maximum drgw-bar pull. During this additional 1-minute period, the enclosure surface temperatures of
each compongnt shall not exceed 175<°C (347 °F).

23 Fuel-Consumption Test

23.1 The rafe of fuel consumption, based on a 2-hour test period of operation under the conditions of
maximum ratg¢d load, shall be such that the fuel supply for a Type GS, DS, or DY truck will ke sufficient for
an 8-hour perjod of.Operation.

23.2 The fuéltank or container is to be filled to capacity prior to the start of each test Thelfuel tank for a
Type GS, DS, or DY truck is to be again filled to capacity at the end of the test period, the amount required

for this purpose is to be accurately measured, and the fuel depletion for an 8-hour period is to be
calculated. The appropriate test courses described for the temperature test are to be used for conducting
fuel-consumption tests.

24 Exhaust System Test — Type G, GS, DS, LP, CN, LPS, CNS, G/LP, G/ICN, GS/LPS, and GS/CNS
241 General
24.1.1 The exhaust system shall be tested with the maximum displacement engine.

24.1.2 The engine is to be continuously operated until the truck is in a heated state. This state is
assumed to have been reached when the exhaust manifold has been heated to approximately 315 °C
(600 °F).
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Exception: If the exhaust manifold temperature of 315 °C (600 °F) cannot be reached, the engine shall be
operated for no less than 10 minutes.

24.1.3 Ten backfires are to be obtained by alternately racing and idling the engine. An auxiliary spark
plug may be installed as close as possible to the exhaust manifold. The spark plug shall be connected to a
spark coil which can be energized from a battery through a momentary contact switch, to assist in creating

a backfire in the following conditions:

a) The spark timing is to be advanced;

b) Spark plug leads are to be interchanged; or

c) The

ignition switch is to be operated to alternately energize and de-energize the ig

ition system,

or a sw
de-ene

Exception: If if
for Types G, L

2414 Ifan
possible to the

24.2 Types (

24.2 1
backfire as de

24.3 Types (

24.3.1 An ex
prevent the en
waste under ¢
material into th

Exception: A g
of a system 1
(CFR) 40, Parn

24.3.2 A val

The ¢xhaust system including the muffler and dailpipe shall not rupture under

itch can be added to the ground circuit leading directly to the coil to alternatély
rgize the ignition system.

is determined that the conditions above do not result in a backfire the’ Exhaug
P CN, G/LP, and G/CN can be waived.

bxhaust turbo charger is utilized, the standpipe arrangeméent may be mounte
output of the turbo charger.

5, LP, and G/LP

scribed in 24.1, General.
5S, DS, LPS, GS/LPS and DY

haust system including the after-treatment device and tailpipe, shall not rup
nission of flame or sparks-$0-as to cause charring, smoldering, or ignition of u
bnditions of backfire as described in 24.1, General, with the introduction of sp
e exhaust system.

iesel engine powered truck equipped with a wall-flow diesel particulate filter ag
heeting EPA diesel exhaust emission requirements of the Code of Federa
1039 shall-be exempted from the heated particle test.

e and'standpipe arrangement is to be mounted as close as possible to the exh

energize and

t System Test

d as close as

conditions of

ure and shall
hmilled cotton
ark-producing

a component
Regulations,

aust manifold

so that heated

carbon particles can be introduced into the exhaust system while the engine i

5 in operation.

The standpipe

is to be equipped with a cap.

Exception: If an exhaust turbo charger is utilized, the standpipe arrangement may be mounted as close as
possible to the output of the turbo charger.

24.3.3 The tests are to be conducted in the following manner. Ten-gram samples of Mexican graphite,
graded by size and weight as described in 24.3.4, or Cummings-Moore Grade 9C8 graphite are to be
heated to incandescence. The heated particles are then to be dropped into the exhaust stream by opening
the valve.

24.3.4 The Mexican graphite is to be graded in accordance with Table 24.1 using:

a) A single-eccentric-type mechanical shaker that imparts to the sieves a rotary motion and tapping
action at a uniform speed of 300 +15 gyrations and 150 £10 taps of the striker per minute; and
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b)U.S

.A. Standard sieves.

Table 24.1
Graphite Size

Sieve size, ASTM E11
Passed by Retained by Percent retained (dry weight)
4 8 10
8 16 20
16 30 30
30 40 30
40 Pan 10

24.3.5 Targets are to be constructed by hand packing unmilled cotton wasté~jnato a wd

76 mm (2 £
metal with the

24.3.6 Tests

tailpipe. When the exhaust system design does not allow the target to'be placed at 152 +13

from the exit
location affec

24.3.7 Thet
evidence of b

Exception: If
carbon partic
speed for no

25 LP-Gas
25.1 An LP{
without visible

container.

25.2 A CN-

D.25 ft) square and 102 +13 mm (4 +0.5 in) deep. The frame is o be backed
cotton held in place by poultry netting over the front.

are to be conducted using a target positioned 152 +¥3 mm (6 0.5 in) from

of the tailpipe, the target shall be positioned flush against the exterior of th
ed to the greatest degree by the direction of the €xhaust.

arget is to be removed briefly from the test@reas throughout the test series an
irning or smoldering particles.

it is determined that the conditions in 24.1.3 do not result in a backfire, th
es shall be introduced into the ‘exhaust gases while racing the engine at ma
ess 10 seconds.

Container Bracket Load Test — Types LP, LPS, G/LP, and GS/LPS

Gas fuel container'shall be secured in place on the vehicle in a manner that

permanent deformation, loadings in any direction equal to four times the fille

5as. fuel container shall be secured in place on the vehicle in a manner that

od frame 610
by expanded

the exit of the
mm (6 £0.5 in)
e truck at the

il examined for

en the heated

Ximum engine

will withstand,

i weight of the

will withstand,

without visible

permanent deformation, loadings in any direction equal to eight times the fille

d weight of the

container.

25.3 For this test, the container is to be empty of fuel and is to be secured in the manner covered by the
manufacturer's instructions. Loadings are to be applied in any convenient manner capable of being
measured by gauges or weights. The load shall be applied in no less than the six directions shown in
Figure 25.1, as applicable to the design.

Exception: When a design incorporates a swing-out, swing-down, or other similar construction, the load
directions shall be adjusted accordingly to demonstrate compliance.
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Figure 25.1

Load Directions

Up Forward

A

leoff ——- = Right

Backard Down

st0001

AUTOMOTIVE-TYPE COMPONENTS
CONSTRUCTJON
26 Electrically Operated Fuel Pumps

26.1  An elegtrically operated’ fuel pump shall be provided with a mounting bracket or| provision for
mounting boltg as an integral*part of the assembly.

26.2 When the case.and other component materials, of a fuel pump located outside of the|fuel tank, are
of metal and afe netinherently resistant to corrosion, it shall be plated with:

a) Zinc having a thickness of not less than 0.013 mm (0.0005 inch); or

b) A coating other than zinc may be used that provides protection against corrosion at least
equivalent to sheet steel having a zinc coating on each surface as specified in (a).

Exception: Parts where threads constitute the major portion of the area, the thickness of the zinc plating,
or equivalent, shall not be less than 0.0038 mm (0.00015 inch).

26.3 When the case or other external components of a fuel pump located outside of the fuel tank are
non-metallic, tests described in 9.3, Nonmetallic parts, and the following requirements in UL 746C, Path Il /
CSA C22.2 No 0.17 shall be conducted:

a) 20 mm (3/4 inch) Flame Test;
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Exception: Material having a flammability rating of V-1 or better is not required to comply with the
20 mm (3/4 inch) Flame Test.

b) The end use shall not exceed the Relative Thermal Index for that material. If a material is used
that is not described in UL 746B / CSA C22.2 No 0.17, then thermal aging may be necessary;

c¢) Impact Test; and

d) Mold-Stress Relief Distortion Test.

26.4 The fuel-containing portion of the pump shall be separated from the electrical compartment or
components by metal partitions secured and sealed using soldered, welded, or brazed joints, or the pump

assembly sh

Il conform to the requirements in Section 33, Explosion Tests

26.5 Venth
pump is sepa

26.6 Electriq
as constructe

27 Filland)

271 A self-
in order to prg

27.2 A vent

pressure des|
Temperature

27.3 A fitting
Nonductile (rdg

27.4 A ferro
Paint is not cg

27.5 Zincpl

bles are to be provided for the electrical enclosure when the fuel-containing
ated from the electrical compartment as described in 26.3.

H per the requirements in Section 7, Electrical Systems.
Vent Fittings — Self-Closing Type — Types GS, DS, GS/LPS, and GS/CNS

losing type fill and vent fitting shall be provided with a means to lock it in the ¢
vent accidental opening.

ng orifice in the fitting shall have a diameter capable of venting when su
cribed in 31.3, Fill and vent fittings.-Fuel shall not escape through the v¢
[est.

shall be made of 380 aluminum’brass, bronze, steel, or malleable or modula
gular grey iron) cast iron shall not be used.

us metal part shall_be provided with a protective coating of zinc plating to re
nsidered sufficientprotection.

ating shall have' a thickness of not less than 0.013 mm (0.0005 inch), except ¢

threads constjtute the-major portion of the area, in which case the thickness of the zinc plati

less than 0.00

38 mm\(0/00015 inch).

portion of the

al connections shall be threaded terminal posts, spade type, or integral insulated lead wire,

losed position

bjected to the
ent during the

iron castings.

sist corrosion.

n parts where
ng shall be not

Exception: A

coating other than zinc may be used that provides protection against corfosion at least

equivalent to sheet steel having a coating on each surface as specified in 27.5.

27.6 Gasket material shall be resistant to the action of gasoline or diesel fuel. See 9.3, Nonmetallic parts.

28 Manual-Disconnect Switches

28.1

and/or disconnect the field circuit of a generator or alternator.

28.2 All arcing parts shall be totally enclosed.

A disconnect switch shall be designed to manually disconnect the battery from the electrical circuit

28.3 Terminals and terminal construction shall be of such size and shape as to provide the necessary
capacity and mechanical support for the conductors connected to them. Terminals employing a threaded
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screw or bolt for securing the conducting lug to a terminal plate shall provide a minimum of two full threads
in the metal.

28.4 A disconnect switch is permitted to employ an indicator light, in which case it shall be separately
fused. A fuse employed shall comply with the requirements of SAE J554.

28.5 A switch shall be designated for and marked with a minimum electrical rating, as follows:

Continuous: 40 amp, 6 v, dc
20 amp, 12 v, dc
Momentary: 250 amp, 6 v, dc

125ampy 1R v, dc

28.6 The asgembly shall be capable of resisting the effects of vibration. See 30.2.11"

28.7 The eng¢losure shall be of metal, molded-phenolic composition, or equivalent materigl evaluated in
accordance with 28.8.

28.8 Among|the factors that are to be taken into consideration/when judging the equivalency of a
nonmetallic erjclosure are:

a) The mechanical strength;

b) Resistance to impact;

c) Moisture-absorptive properties;
d) Flampmability; and

f) Resigtance to distortion at temperatures to which the material is subjected under any conditions
of usade.

28.9 Spacings shall not be less than those indicated below:

a) 3.2 |Imm (1/8 inch) through air or oil, or 6.4 mm (1/4 inch) over surface between gn uninsulated
live paft and ah uninsulated live part of opposite polarity, an uninsulated grounded dead metal part
other than the enclosure, or exposed dead part that is isolated (insulated);

4I4R H h) L uef. baotas 1 H
H6-rehever-surface-between-same polarity live

b) O 8 hapa” (4 /20 'v\’\lﬂ\\ the ab-goir on a4 6 e
- 7 UZ1TrorT) lllluusll o arira O Tt

[
T = \
parts on opposite sides of a switching mechanism, except at contact point; and

¢) 6.4 mm (1/4 inch) shortest distance between wiring terminals, regardless of polarity, between a
wiring terminal and a grounded dead metal part (including the enclosure) and between any
uninsulated live parts and the walls of a metal enclosure.

28.10 The spacings between an uninsulated live part and the walls of a metal enclosure shall comply
with 28.9 after the enclosure is subjected to the impact test in 28.11.

28.11 Each side of an enclosure is to be subjected to two impacts of 6.8 J (5 foot-pound-force). The
impact is to be produced by dropping a steel sphere, 50.8 mm (2 inches) in diameter and weighing 0.54 kg
(1.18 pounds-mass), through a vertical distance of 1.3 m (51 inches).
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29 Changeover Switch — Dual Fuel

29.1

Terminals and terminal construction shall be of such size and shape as to provide the necessary

capacity and mechanical support for the conductors connected to them. Terminals employing a threaded
screw or bolt for securing the conducting lug to a terminal plate shall provide a minimum of two full threads

in the metal.

29.2 Theas

sembly shall be capable of resisting the effects of vibration. See 30.2.1.

29.3 The enclosure shall be of metal, molded-phenolic composition, or equivalent material evaluated in
accordance with 29.4.

29.4 Among
nonmetallic e

a) Med
b) Reg
c) Moi
d) Flar

e) Reg
of usa

29.5 The s\
excessive pitt

29.6 The as|
29.7 Spacin

between unin
minimum of 1

the factors which are to be taken into consideration when judging the €q
hclosure are:

hanical strength;

istance to impact;
sture-absorptive properties;
nmability; and

istance to distortion at temperatures to which the:material is subjected under
je.

itch assembly shall function as intended and the contacts shall not weld tog
ng when operated for 6000 cycles atthe electrical load it is intended to control

sembly shall comply with the requirements in Section 32, Dielectric Voltage-Wi

ps through air and over surfaces between uninsulated live parts of opposit
sulated live parts and dead metal parts that are likely to become energiz
2 mm (3/64 inch),

PERFORMANCE

30 Vibratio

n Tests

Livalency of a

any conditions

ether or show

thstand Test.

b polarity, and
ed shall be a

30.1 Electrip fuel pumps

30.1.1 A pump located outside of the fuel tank shall withstand the test described in 30.4, Test method,
and shall operate without developing leaks, cracks, and the like, and without increasing the risk of fire or
injury to persons.

30.1.2 The pump and all components, with the manufacturer's recommended fuel line attached, is to be
mounted on a vibration machine so as to simulate as closely as possible an actual installation. The means
used for such mounting shall be sufficiently rigid to preclude resonant frequencies of the mounting means.

30.2 Mechanical-disconnect switches

30.2.1 A mechanical-disconnect switch shall be capable of maintaining a closed circuit and shall not
become loosened from its mounting, be otherwise damaged, or become inoperable, when subjected to 8
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hours of vibration at an amplitude of 5.1 mm (0.2 inch) from its most vulnerable mounting position, at the
frequency that produces maximum resonance.

30.3 Fuelfilters

30.3.1 A fuel filter located outside of the fuel tank shall not become loosened from its mounting or be
otherwise damaged from its normal mounting position under the conditions described in 30.4.1.

30.4 Test method

30.4.1 The sample shall be subjected to variable frequency vibration along each of three axes
(horizontal, la ' i -to- ¢ amplitude of
1.3 £0.00004 mm (0.040 +0.001 in). The frequency of vibration is to be continuously varied, at a uniform
rate, from 10 tp 60 to 10 hertz every 4 minutes.

30.4.2 For this test, peak-to-peak amplitude is defined as the maximum displacement|of sinusoidal
motion (total table displacement).

31 Endurange Tests
31.1 Electri¢ fuel pumps

31.1.1 An elgctric fuel pump shall deliver its rated output without overheating or eviden¢e of damage
when continudusly operated for a period of 800 hours.

31.1.2 The dgump is to be mounted in its normal pgsition and connected to exert a constant suction lift
established at[the maximum recommended by the manufacturer. During the test, the discharge pressure is
to be varied wjthin the range recommended by-the manufacturer, but in a manner to providg operation for
400 hours at the maximum discharge pressure*and at the manufacturer's rated voltage.

31.1.3 At otHer periods throughout the test, the impressed voltage is to be varied between B0 and 110 %
of the manufagturer's rated voltage:

31.2 Mechanical disconnect)switches

31.2.1 A meghanical-disconnect switch shall be capable of opening and closing a 40 ampere, 6 volt
direct-current load actess the battery disconnect contacts and a 5 ampere load across the figld contacts, if
furnished, thrqughout 4000 cycles of operation, where each cycle of operation consists of {| second with
contacts closed'and 5 seconds with contacts open.

31.3 Fill and vent fittings

31.3.1 A self-closing fill and vent fitting shall, following 100,000 cycles of opening and closing of the cap
shall prevent venting up to a positive pressure of 24.5 kPa (3.5 psi).

31.3.2 At least two samples of each style and size of fittings are to be mounted to a cycling machine and
subjected to continuous operation. One cycle is considered to be one opening and closing of the cap
operated through the full travel limits of its attachment arm.

31.3.3 Following 100,000 cycles of operation, the samples are to be mounted on a simulated fuel tank
fitted with a pressure gauge having ranges exceeding the values specified in 31.3.1 by at least 50 %. The
tank is to be gradually subjected to air pressure and observations made of the positive air pressures
associated with the operation of the fittings. The start-to-discharge pressure of the fill-cap assembly is to
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be observed by identifying bubbling while immersing the assembly in water or by employing a soap-and-
water solution to the vent outlet.

32 Dielectric Voltage-Withstand Test

32.1 An electric fuel pump assembly and a mechanical-disconnect switch shall withstand for 1 minute,
without breakdown, the application of a 60 hertz alternating potential of 500 volts between live parts and
dead metal parts.

33 Explosion Tests

33.1 An electric fuel pump assembly shall not permit the passage of sparks or flame from the interior of
the casing to [the outside surrounding atmosphere as the result of exploding a gasoline-aif|mixture within
the assembly] As an alternative, this test is to be conducted with a propane-air mixture over the range of
3.0to 7.0 % cpncentrations.

33.2 The gasoline used in this investigation is to be a nonleaded petroleum distillate consisting
essentially of|aliphatic hydrocarbon compounds. It is to have a specific gravity to 69°, API, at 15.6 °C
(60 °F). The Hoiling point range of a typical sample of this gasoline, detetmiried by ASTM D86, is shown in
Table 33.1.

Table 33.1
Result of Distillation Test of Gasoline

Temperature, degrees
Volume distilled, milliliters °C (°F)
Initi@l boiling point 48.0 (118)
5 63.0 (145)
10 66.0 (151)
20 70.0 (158)
30 74.0 (165)
40 775 (172)
50 81.5 (179)
60 85.5 (186)
70 90.0 (194)
80 96.0 (205)
a0 106.5 I\')’)A)
95 116.5 (242)
Endpoint 126.5 (260)

RECOVETY, MIIIMELEIS. ...ttt e e e et e e e e e ettt e e e e s s sttt eeeeeasaeteeeeeeasseeeeeeeannntsneaeeeannnsaeeaeenns

Residue, milliliters

33.3 For the explosion tests, the pump is to be installed in a test chamber provided with gas-inlet and
-outlet connections to the pipes carrying the explosive mixtures. The pump is to be drilled and tapped for
connection to the inlet and outlet pipes carrying the explosive vapor-air mixture and also is to be tapped for
attachment of the explosion-pressure recording device and spark plugs for ignition.


https://ulnorm.com/api/?name=UL 558 2025.pdf

38 ANSI/CAN/UL 558 MAY 22, 2025

33.4 The explosive vapor-air mixture is to be allowed to flow into each enclosure and the surrounding
test chamber until all of the original air has been displaced. Samples then are to be taken for analysis from
the test chamber, the enclosure, and the line carrying the explosive vapor-air mixture. The mixture then is
to be fired on the interior of the enclosure either by arcs produced by the device or by a spark from the

spark plug.

33.5 A minimum of ten tests are to be conducted.

33.6
accordance wi

th 33.1 — 33.5, the fuel pump shall be considered acceptable.

34 Hydrostatic-Strength Test

34.1 An eno
withstanding,
the maximum

Exception: A
Test.

34.2 The sar
hydrostatic pr

supplying pipi

;

In the event that the fuel pump construction is such that an explosion does not occur when tested in

losure for an electric fuel pump located outside of the fuel tank shall’b
ithout rupture or distortion, a hydrostatic pressure of five times, for a‘duratio
bressure recorded during the explosion test.

uel pump that complies with 33.6 is not required to comply~with the Hydros

hples of pumps previously subjected to the explosion’test are to be connected

g. The pressure indicating device is to be installed in the piping between the

and the test pdmp. The pressure indicating device shall comply with one of the following:
a) An gnalog gauge having a pressure range such that the test pressure is between 3
the makimum scale reading of the gauge;
b) A digital pressure transducer, or other digital gauge, that is calibrated over a rang
that indludes the test pressure; or
c) Othgr device that is equivaleft {0 the devices in (a) or (b).

35 Tube-Fitfing Pull Test

35.1 Tubing
ultimate loads

designated-in Table 35.1 are applied axially to the fitting and its connection.

e capable of
n of 1 minute,

tatic-Strength

to a source of

ssure. A positive shut-off valve and a pressure_indicating device are to be installed in the

shut-off valve

0 and 70 % of

e of pressure

and piping.shall not pull out of a tube fitting, nor shall the tube fitting ruptdire, when the

Table 35.1 .
L Puli StrengthTest
Tubing size, outside diameter, mm (inch) Pull load, kN (pounds-force)

3.2 (1/8) 1.1 (250)
4.8 (3/16) 1.78 (400)
6.4 (1/4) 2.22 (500)
7.9 (5/16) 2.89 (650)
9.5 (3/8) 3.56 (800)
11.1 (7/16) 4.00 (900)
12.7 (1/2) 4.45 (1000)

Table 35.1 Continued on Next Page
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Table 35.1 Continued

Tubing size, outside diameter, mm (inch) Pull load, kN (pounds-force)
14.4 (9/16) 5.56 (1250)
15.9 (5/8) 6.45 (1450)
19.1 (3/4) 8.45 (1900)
22.2 (7/8) 10.7 (2400)
254 (1) 11.6 (2600)
28.6 (1-1/8) 12.7 (2850)
31.8 (1-1/4) 13.6 (3050)
34[9 (1=3787 46 (3250)
381 (1-1/2) 15.3 (3450)
4113 (1-5/8) 16.2 (3650)
4415 (1-3/4) 171 (3850)
4716 (1-7/8) 18.0 (4050)
50(8 (2) 18.9 (4250)
540 (2-1/8) 20.0 (4500)

35.2 Two sgmples of each size fitting are to be used for this test

35.3 Each gnd of a short length of annealed copper tubing is to be connected, in accorgance with the
manufacturerfs instructions, to one of the two fittings‘io be tested. The tubing shall bel the same as

employed in dervice.

35.4 The female pipe threaded ends of the two sample fittings are to be fitted with length$ of steel pipe,
exerting the turning efforts designated in Table 35.2. The male threads are to be lubricated with SAE No.
10 machine ¢il prior to assembly. The .opposite ends of each section of pipe are to be arranged for
securing to the members of a tensile tésting machine.

Table 35.2
Torque Requirements for Threaded Connections
Nominal thread size,/mm.(inches) Torque N-m (pound-inches)
254 (1) 135.6 (1200)
31 75(1-1/4) 163.8 (1450)
38.1 (1-1/2) 175.1 (1550)
50.8 (2) 186.4 (1650)
63.5 (2-1/2) 197.7 (1750)
76.2 (3) 203.4 (1800)

35.5 The load is to be increased at a uniform rate until rupture occurs or the tubing or piping pulls out of
one of the fittings, or the required load is obtained.
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36 Marking-Plate-Adhesion Tests

36.1 General

36.1.1 To determine if a marking plate secured by adhesion is in accordance with 41.6, representative

samples are to be subjected to the tests of 36.2.1 — 36.4.1. In each test, three samples of the marking

plates areto b

e applied to the same test surfaces as employed in the intended application.

36.1.2 The marking plate is considered to be in accordance with the requirements if, immediately
following removal from each test medium and after being exposed to room temperature for 24 hours
following removal from each test medium:

a) Eaclh sample demonstrates good adhesion and the edges are not curled;

b) The|marking plate resists defacement or removal as demonstrated by scraping across the test
panel With a flat metal blade 1.6 mm (1/16 inch) thick, held at a right angle te)the test ganel; and
c) The printing is legible and is not defeated by rubbing with thumb or finger pressure.

36.2 Oven aging test

36.2.1 Thred samples of the marking plates under test are to bé.placed in an air oven mpintained at a

temperature of 60 °C (140 °F) for 240 hours.

36.3 Immersion test

intained at 23
b immersed in

36.3.1 Thresg
12 °C (72 £3.4
water at a tem

samples of the marking plates are to,beplaced in a controlled atmosphere ma
°F) with a 50 5 % relative humidity~for 24 hours. The samples are then to bs
perature of 23+2 °C (72 3.6 °F) for 48 hours.

36.4 Standard atmosphere test

36.4.1 Thres ntained at 23

+2 °C (72+3.6

samples of the test\panels are to be placed in a controlled atmosphere ma
°F) with 50 +5 % relative humidity for 72 hours.
37 Backfire Deflector Element Test

37.1 Tests afe notsrequired on backfire deflectors employed on diesel engines.

pafiliar Alamaant cbhall bha oy dad o £l n Ao
PCTMCT CTCTeT I ST aiT T~ SUojeTtCUtoTve— OO

37.2 A dry-ty cles. Washing
shall consist of 60 up-down strokes at a rate of approximately one stroke per second, completely
immersing and removing the sample from a distilled water bath maintained at 23 +2 °C (73 4 °F). The
samples shall then be allowed to dry for no less than 72 hours. The samples shall be dried in an
environment maintained at 23 +2 °C (73 +4 °F) and 50 5 % relative humidity.

coetiveanachina and Ae aa Ay
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37.3 The side of the filter media normally exposed to backfire is then to be subjected to a flame source of
sufficient intensity to cause the media to burn or glow. The flame source is then to be removed and an
acceptable filter media is not to continue to burn or smolder.

37.4 The flame employed shall be produced by a 9.53 +0.79 mm (3/8 £1/32 in) diameter single tube Tirrill
burner. The flame shall be adjusted to a height of 50.8 £0.79 mm (2 £1/32 in) and shall be essentially blue
in color with no appreciable inner cone. Flame impingement shall be accomplished by laying the element
horizontally on a level surface and applying the flame to the side normally exposed to backfire at an angle
forming 45 +5° with horizontal. The distance from the burner orifice to the sample shall be maintained at
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