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This edition of NFPA 1936, Standard on Powered Rescue Tools, was prepared by the Technical
Committee on Fire Department Rescue Tools and acted on by NFPA at its November Associa-
tion Technical Meeting held November 13–17, 2004, in Miami Beach, FL. It was issued by the
Standards Council on January 14, 2005, with an effective date of February 7, 2005, and super-
sedes all previous editions.

This edition of NFPA 1936 was approved as an American National Standard on February 7,
2005.

Origin and Development of NFPA 1936
Work on this document began in a subcommittee of the Technical Committee on Fire

Department Equipment. In October 1992, the NFPA Standards Council organized a new
committee, the Technical Committee on Fire Department Rescue Tools, which took over the
responsibility for developing the document. The first edition of NFPA 1936 was presented to
the NFPA membership at the Annual Meeting in Baltimore, MD, on 19 May 1999, and issued
by the Standards Council on 22 July 1999, with an effective date of 13 August 1999.

This second edition of NFPA 1936 incorporates the new Manual of Style for NFPA Technical
Committee Documents format for codes and standards that has caused the renumbering of some
chapters, the relocation of another chapter, and the addition of a new chapter. The title of the
document has changed to “Powered Rescue Tools,” eliminating the “system” concept of the
first edition. The standard addresses the tools and components as individual items and not as
a “system” approach. All design, performance, and testing requirements have been reviewed
and refined as necessary.

This second edition was presented to the Association membership at the 2004 November
meeting in Miami Beach, FL, on 17 November 2004, and issued by the Standards Council with
an effective date of 7 February 2005.

In Memoriam, 11 September 2001
We pay tribute to the 343 members of FDNY who gave their lives to save civilian victims on

11 September 2001, at the World Trade Center. They are true American heroes in death, but
they were also American heroes in life. We will keep them in our memory and in our hearts.
They are the embodiment of courage, bravery, and dedication. May they rest in peace.
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IMPORTANT NOTE: This NFPA document is made available for
use subject to important notices and legal disclaimers. These notices
and disclaimers appear in all publications containing this document
and may be found under the heading “Important Notices and Dis-
claimers Concerning NFPA Documents.” They can also be obtained
on request from NFPA or viewed at www.nfpa.org/disclaimers.

NOTICE: An asterisk (*) following the number or letter
designating a paragraph indicates that explanatory material
on the paragraph can be found in Annex A.

Information on referenced publications can be found in
Chapter 2 and Annex B.

Chapter 1 Administration

1.1 Scope.

1.1.1 This standard shall specify the minimum requirements
for the design, performance, testing, and product conform-
ance verification of powered rescue tools and components.

1.1.2 This standard shall specify the requirements for
spreader, ram, cutter, and combination powered rescue tools.

1.1.3 This standard shall also specify the requirements for
cable assemblies, hose assemblies, and power unit compo-
nents for powered rescue tools.

1.1.4 This standard shall not specify any requirements for any
accessories for powered rescue tools or components.

1.1.5 This standard shall not be construed as addressing all of
the safety concerns, if any, associated with its use. It shall be
the responsibility of the persons and organizations that use
this standard to establish safety and health practices and deter-
mine the applicability of regulatory limitations prior to use of
this standard.

1.1.6 Nothing herein shall restrict any jurisdiction from
specifying powered rescue tool systems and components that
exceed the minimum requirements of this standard.

1.1.7 Nothing herein shall restrict any manufacturer from
producing powered rescue tools and components that exceed
the minimum requirements of this standard.

1.2 Purpose.

1.2.1 The purpose of this standard shall be to establish mini-
mum performance requirements for powered rescue tools
and components that are utilized by emergency services per-
sonnel to facilitate the extrication of victims from entrapment.

1.2.2 Controlled laboratory environmental and physical tests
are used to determine compliance with the performance re-
quirements of this standard only; however, such tests shall not
be deemed as establishing the performance levels of powered
rescue tools and components for all situations.

1.2.3 This standard is not intended to serve as a detailed
manufacturing or purchase specification but shall be permit-
ted to be referenced in purchase specifications as minimum
acceptable requirements.

1.3 Application.

1.3.1 This standard shall apply to the design, manufacturing,
and product conformance verification of newly manufactured
powered rescue tools and components.

1.3.2 The requirements of this standard shall not apply to
accessories that might be attached to powered rescue tools or
components.

1.3.3 This standard shall not apply to manually powered res-
cue tools and manually powered rescue tool components.

1.3.4 This standard shall not apply to small multipurpose
tools including, but not limited to, saws, drills, chisels, pry
bars, shoring systems, and similar tools.

1.3.5 This standard shall not apply to powered rescue tools
and components that are manufactured prior to the NFPA
effective date of this standard.

1.3.6 This standard shall not apply to powered rescue tools
that are manufactured in accordance with other specifications
or standards of other organizations.

1.4 Units.

1.4.1 Values for measurement in this standard are followed by
an equivalent in parentheses, but only the first stated value
shall be regarded as the requirement.

1.4.2 Equivalent values in parentheses shall not be consid-
ered as the requirement as these values are approximate.

Chapter 2 Referenced Publications

2.1 General. The documents or portions thereof listed in this
chapter are referenced within this standard and shall be con-
sidered part of the requirements of this document.

2.2 NFPA Publications. National Fire Protection Association,
1 Batterymarch Park, Quincy, MA 02169-7471.

NFPA 30, Flammable and Combustible Liquids Code, 2003
edition.

NFPA 1971, Standard on Protective Ensemble for Structural Fire
Fighting, 2000 edition.

2.3 Other Publications.

2.3.1 ANSI Publication. American National Standards Insti-
tute, Inc., 25 West 43rd Street, 4th floor, New York, NY 10036.

ANSI S12.36, Standard Survey Methods for the Determination of
Sound Pressure Levels of Noise Sources, 1990 edition.

2.3.2 ISO Publications. International Organization for Stan-
dardization, 1, rue de Varembe, Case postale 56, CH-1211 Gen-
eve 20, Switzerland.

ISO 65, General requirements for bodies operating product certifi-
cation systems, 1996.

ISO 17011, General requirements for accreditation bodies accrediting
conformity assessment bodies, 2003.

ISO 17025, General requirements for the competence of testing and
calibration laboratories, 1999.

ISO 9001, Quality management systems - requirements, 2000.
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2.3.3 UL Publications. Underwriters Laboratories Inc.,
333 Pfingsten Road, Northbrook, IL 60062-2096.

UL 745–1, Standard for Safety for Portable Electric Tools, 1995.

UL 745–3, Standard for Safety for Portable Battery Operated
Tools, 1995.

UL 969, Standard for Marking and Labeling Systems, 2001.

Chapter 3 Definitions

3.1 General. The definitions contained in this chapter shall
apply to the terms used in this standard. Where terms are not
defined in this chapter or within another chapter, they shall
be defined using their ordinarily accepted meanings within
the context in which they are used. Merriam-Webster’s Collegiate
Dictionary, 11th edition, shall be the source for the ordinarily
accepted meaning.

3.2 NFPA Official Definitions.

3.2.1* Approved. Acceptable to the authority having jurisdic-
tion.

3.2.2* Authority Having Jurisdiction (AHJ). An organization,
office, or individual responsible for enforcing the require-
ments of a code or standard, or for approving equipment,
materials, an installation, or a procedure.

3.2.3 Labeled. Equipment or materials to which has been
attached a label, symbol, or other identifying mark of an orga-
nization that is acceptable to the authority having jurisdiction
and concerned with product evaluation, that maintains peri-
odic inspection of production of labeled equipment or mate-
rials, and by whose labeling the manufacturer indicates com-
pliance with appropriate standards or performance in a
specified manner.

3.2.4* Listed. Equipment, materials, or services included in a
list published by an organization that is acceptable to the au-
thority having jurisdiction and concerned with evaluation of
products or services, that maintains periodic inspection of
production of listed equipment or materials or periodic evalu-
ation of services, and whose listing states that either the equip-
ment, material, or service meets appropriate designated stan-
dards or has been tested and found suitable for a specified
purpose.

3.2.5 Shall. Indicates a mandatory requirement.

3.2.6 Should. Indicates a recommendation or that which is
advised but not required.

3.2.7 Standard. A document, the main text of which contains
only mandatory provisions using the word “shall” to indicate
requirements and which is in a form generally suitable for
mandatory reference by another standard or code or for adop-
tion into law. Nonmandatory provisions shall be located in an
appendix or annex, footnote, or fine-print note and are not to
be considered a part of the requirements of a standard.

3.3 General Definitions.

3.3.1 Accessories. Those items that are attached to the pow-
ered rescue tool or to a component but are not necessary for
the rescue tool or component to meet the requirements of this
standard.

3.3.2 Cable Assembly. A powered rescue tool component con-
sisting of the power cable with all permanently attached connec-
tors that connect the powered rescue tool to the power unit.

3.3.3 Combination Tool. A powered rescue tool that is capable
of at least spreading and cutting.

3.3.4 Compliant. Verified as meeting or exceeding all appli-
cable requirements of this standard.

3.3.5 Components. See 3.3.29, Powered Rescue Tool Compo-
nents.

3.3.6 Continual. With respect to the testing of a powered res-
cue tool, a test sequence performed with pauses or interruptions.

3.3.7 Continuous. With respect to the testing of a powered
rescue tool, a test sequence performed without any pauses or
interruptions for any purpose.

3.3.8 Creep. Unintended movement.

3.3.9 Cutter. A powered rescue tool with at least one movable
blade that is used to cut, shear, or sever material.

3.3.10 Cycle. See 3.3.26, Operational Cycle.

3.3.11 Dump Valve. A device on a power unit to redirect all of
the system flow to the reservoir.

3.3.12 Follow-Up Program. The sampling, inspections, tests, or
other measures conducted by the product conformance verifica-
tion organization on a periodic basis to determine the continued
compliance of listed products that are being produced by the
manufacturer to the requirements of this standard.

3.3.13 Highest Pulling Force (HPF). The pulling force that is
achieved by the powered rescue tool while operating at the
rated system input at the position of the arms or piston where
the tool generates its greatest amount of force.

3.3.14 Highest Spreading Force (HSF). The spreading force
that is achieved by the powered rescue tool while operating at
the rated system input at the position of the arms or piston
where the tool generates its greatest amount of force.

3.3.15 Hose Assembly. A powered rescue tool component
consisting of hose with all permanently attached fittings that
connect the powered rescue tool to the power unit.

3.3.16 HPF. See 3.3.13, Highest Pulling Force.

3.3.17 HSF. See 3.3.14, Highest Spreading Force.

3.3.18 Identical Rescue Tools. Powered rescue tools that
are produced to the same engineering and manufacturing
specifications.

3.3.19 Lowest Pulling Force (LPF). The pulling force that is
achieved by the powered rescue tool while operating at the
rated system input at the position of the arms or piston where
the tool generates its least amount of force.

3.3.20 Lowest Spreading Force (LSF). The spreading force
that is achieved by the powered rescue tool while operating at
the rated system input at the position of the arms or piston
where the tool generates its least amount of force.

3.3.21 LPF. See 3.3.19, Lowest Pulling Force.

3.3.22 LSF. See 3.3.20, Lowest Spreading Force.

3.3.23 Manufacturer. The entity that assembles the compli-
ant product and also maintains the product conformance
verification.

3.3.24 Operational Cycle. The movement of the powered res-
cue tool from the fully closed or retracted position to the fully
open or extended position and returned to the fully closed or
retracted position.
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3.3.25 Power Unit. A powered rescue tool component con-
sisting of a prime mover and the principal power output de-
vice used to power the rescue tool.

3.3.26 Powered Rescue Tool. A rescue tool that receives power
from the power unit component and generates the output forces
or energy used to perform one or more of the functions of
spreading, lifting, holding, crushing, pulling, or cutting.

3.3.27 Powered Rescue Tool Components. Cable assemblies,
hose assemblies, power units, hose reels, and remote valve
blocks. The individual parts that are assembled in a rescue tool
or component, such as seals, screws, valves, and switches, are
not themselves considered as components for the purposes of
this standard.

3.3.28 Prime Mover. Part of the power unit component; the
energy source that drives the principal power output device of
the power unit.

3.3.29 Product Conformance Verification. A system whereby
a product conformance verification organization deter-
mines that a manufacturer has demonstrated the ability to
produce a product that complies with the requirements of
this standard, authorizes the manufacturer to use a label on
listed products that comply with the requirements of this
standard, and establishes a follow-up program conducted
by the product conformance verification organization as a
check on the methods the manufacturer uses to determine
continued compliance of labeled and listed products with
the requirements of this standard.

3.3.30 Product Conformance Verification Organization. An in-
dependent third-party organization that determines product
compliance with the requirements of this standard with a
labeling/listing/follow-up program.

3.3.31 Product Label. A label or marking affixed to powered
rescue tools and components by the manufacturer containing
general information, care, maintenance, or similar data. This
product label is not the product conformance verification or-
ganization’s label, symbol, or identifying mark; however, the
product conformance verification organization’s label, sym-
bol, or identifying mark is attached to it or part of it. (See also
3.2.3, Labeled.)

3.3.32 Pulling Force. The force to pull that is generated by a
powered rescue tool and that is measured or calculated at the
standard production pulling attachment points on the tool.

3.3.33 Ram. A powered rescue tool that has a piston or other
type extender that generates extending forces or both extend-
ing and retracting forces.

3.3.34 Rated System Input. The maximum input pressure/
electrical power at which the powered rescue tool is designed
to operate.

3.3.35 Rescue Tool. An abbreviation for powered rescue
tool.

3.3.36 Rescue Tool Components. See 3.3.28, Powered Rescue
Tool Components.

3.3.37 Spreader. A powered rescue tool that has at least one
movable arm that opens to move material.

3.3.38 Spreading Force. The force to push or pull that is gen-
erated by a spreader rescue tool and that is measured or calcu-
lated at the very tips of the spreader arms or ram.

3.3.39 System Input. The input pressure or electrical power
that the powered rescue tool is subjected to at any given moment.

3.3.40 Tool. An abbreviation for powered rescue tool.

3.3.41 Vendor Confirmation. A written statement by the origi-
nal manufacturer of a component that states the specification
or performance range, or both, of the component.

Chapter 4 Product Conformance Verification

4.1 General.

4.1.1 The process of product conformance verification for
powered rescue tools and components as being compliant
with NFPA 1936 shall meet the requirements of Section 4.1,
General; Section 4.2, Product Conformance Verification Pro-
gram; Section 4.3, Inspection and Testing; and Section 4.4,
Manufacturer’s Quality Assurance Program.

4.1.2 All compliant powered rescue tools and components
that are labeled as being compliant with this standard shall
meet or exceed all applicable requirements specified in this
standard and shall be certified.

4.1.3 All product conformance verification shall be per-
formed by a product conformance verification organization
that meets at least the requirements specified in Section 4.2,
Product Conformance Verification Program, and that is ac-
credited for powered rescue tools in accordance with ISO 65,
General requirements for bodies operating product certification systems.
The accreditation shall be issued by an accreditation body op-
erating in accordance with ISO 17011, General requirements for
accreditation bodies accrediting conformity assessment bodies.

4.1.4 Manufacturers shall not claim compliance with por-
tions or segments of the requirements of this standard and
shall not use the NFPA name or the name or identification
of this standard, NFPA 1936, in any statements about their
respective product(s) unless the product(s) is certified as
compliant to this standard.

4.1.5 All individual compliant powered rescue tools and com-
ponents shall be labeled and listed.

4.1.6 All individual compliant powered rescue tools and com-
ponents shall also have a product label that meets the require-
ments specified in Section 5.1, Product Labeling Requirements.

4.1.7* The product conformance verification organization’s
label, symbol, or identifying mark shall be part of the product
label, shall be attached to the product label, or shall be imme-
diately adjacent to the product label.

4.1.8 The product conformance verification organization
shall not issue any new verifications to the 1999 edition of this
standard on or after the NFPA effective date for the 2005 edi-
tion, which is 7 February 2005.

4.1.9 The product conformance verification organization shall
not permit any manufacturer to continue to label any powered
rescue tools and components that are certified as compliant with
the 1999 edition of this standard on or after 1 September 2005.

4.1.10 The product conformance verification organization
shall require manufacturers to remove all product conformance
verification labels and product labels indicating compliance with
the 1999 edition of this standard from all powered rescue tools
and components that are under the control of the manufacturer
on 1 September 2005, and the product conformance verification
organization shall verify this action is taken.
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4.2 Product Conformance Verification Program.

4.2.1* The product conformance verification organization
shall not be owned or controlled by manufacturers or vendors
of the product being certified.

4.2.2 The product conformance verification organization
shall be primarily engaged in product conformance verifica-
tion work and shall not have a monetary interest in the prod-
uct’s ultimate profitability.

4.2.3 The product conformance verification organization
shall be accredited for powered rescue tools in accordance
with ISO 65, General requirements for bodies operating product certi-
fication systems. The accreditation shall be issued by an accredi-
tation body operating in accordance with ISO 17011, General
requirements for accreditation bodies accrediting conformity assess-
ment bodies.

4.2.4 The product conformance verification organization
shall refuse to certify products to this standard that do not
comply with all applicable requirements of this standard.

4.2.5* The contractual provisions between the product con-
formance verification organization and the manufacturer
shall specify that product conformance verification is contin-
gent on compliance with all applicable requirements of this
standard.

4.2.5.1 The product conformance verification organization
shall not offer or confer any conditional, temporary, or partial
product conformance verifications.

4.2.5.2 Manufacturers shall not be authorized to use any la-
bel of or reference to the product conformance verification
organization on products that are not compliant with all appli-
cable requirements of this standard.

4.2.6* The product conformance verification organization
shall have laboratory facilities and equipment available for
conducting proper tests to determine product compliance.

4.2.6.1 The product conformance verification organization
laboratory facilities shall have a program in place and func-
tioning for calibration of all instruments, and procedures shall
be in use to ensure proper control of all testing.

4.2.6.2 The product conformance verification organization
laboratory facilities shall follow good practice regarding the use
of laboratory manuals, form data sheets, documented calibration
and calibration routines, performance verification, proficiency
testing, and staff qualification and training programs.

4.2.7 The product conformance verification organization
shall require the manufacturer to establish and maintain a
quality assurance program that meets the requirements of
Section 4.4, Manufacturer’s Quality Assurance Program.
The product conformance verification organization shall
verify the manufacturer’s quality assurance program to en-
sure that the quality assurance program provides continued
product compliance with this standard.

4.2.8 The product conformance verification organization
and the manufacturer shall evaluate any changes affecting the
design, construction, or materials of the compliant product to
determine its continued conformance to this standard.

4.2.9* The product conformance verification organization
shall have a follow-up inspection program of the manufactur-
ing facilities of the compliant product with at least two ran-
dom and unannounced visits per 12-month period.

4.2.9.1 As part of the follow-up inspection program, the
product conformance verification organization shall select
sample compliant product at random from the manufactur-
er’s production line, from the manufacturer’s in-house stock,
or from the open market.

4.2.9.2 Sample product shall be evaluated by the product
conformance verification organization to verify the product’s
continued compliance.

4.2.10 The product conformance verification organization
shall have in place a series of procedures that address re-
port(s) of situation(s) in which a compliant product is subse-
quently found to be hazardous.

4.2.11 The product conformance verification organization’s
operating procedures shall provide a mechanism for the
manufacturer to appeal decisions. The procedures shall in-
clude the presentation of information from both sides of a
controversy to a designated appeals panel.

4.2.12 The product conformance verification organization
shall be in a position to use legal means to protect the integrity
of its name and label. The name and label shall be registered
and legally defended.

4.3 Inspection and Testing.

4.3.1 For product conformance verification of powered res-
cue tools and components, the product conformance verifica-
tion organization shall conduct both inspection and testing as
specified in this section.

4.3.2 All inspections, evaluations, conditioning, and testing
for product conformance verification shall be conducted by a
product conformance verification organization’s testing labo-
ratory that is accredited in accordance with the requirements
of ISO 17025, General requirements for the competence of testing and
calibration laboratories.

4.3.2.1 The product conformance verification organization’s
testing laboratory’s scope of accreditation to ISO 17025, Gen-
eral requirements for the competence of testing and calibration labora-
tories, shall encompass testing of powered rescue tools.

4.3.2.2 The accreditation of a product conformance verifica-
tion organization’s testing laboratory shall be issued by an ac-
creditation body operating in accordance with ISO 17011,
General requirements for accreditation bodies accrediting conformity
assessment bodies.

4.3.3 Sampling levels for testing and inspection shall be es-
tablished by the product conformance verification organiza-
tion and the manufacturer to ensure a reasonable and accept-
able reliability at a reasonable and acceptable confidence level
that products certified to this standard are compliant, unless
such sampling levels are specified herein.

4.3.4 Inspection by the product conformance verification orga-
nization shall include a review of all product labels to ensure that
all required label attachments, compliance statements, product
conformance verification statements, and other product infor-
mation are at least as specified for the powered rescue tools and
components in Section 5.1, Product Labeling Requirements.

4.3.5 Inspection by the product conformance verification or-
ganization shall include an evaluation of any symbols and pic-
torial graphic representations used on product labels or in
user information, as permitted by 5.1.6 and 5.4.4, to ensure
that the symbols are clearly explained in the product’s user
information package.
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4.3.6 Inspection by the product conformance verification or-
ganization shall include a review of the user information re-
quired by Section 5.4, User Information, to ensure that the
information has been developed and is available.

4.3.7 Inspection by the product conformance verification or-
ganization for determining compliance with the design re-
quirements specified in Chapter 6 shall be performed on
whole or complete products.

4.3.8 Testing to determine product compliance with the perfor-
mance requirements specified in Chapter 7 shall be conducted
by the product conformance verification organization in accor-
dance with the specified testing requirements of Chapter 8.

4.3.8.1 Testing shall be performed on whole powered rescue
tools and components.

4.3.8.2 The product conformance verification organization
also shall be permitted to use specimens representative of ma-
terials and components used in the actual construction of the
powered rescue tools and components.

4.3.9 The product conformance verification organization
shall accept from the manufacturer, for evaluation and testing
for product conformance verification, only products or prod-
uct components that are the same in every respect to the ac-
tual final product or product component.

4.3.10 The product conformance verification organization
shall not allow any modifications, pretreatment, conditioning,
or other such special processes of the product or any product
component prior to the submission of the product or product
component for evaluation and testing by the product con-
formance verification organization.

4.3.11 The product conformance verification organization
shall not allow the substitution, repair, or modification, other
than as specifically permitted herein, of any product or any
product component during testing.

4.3.12 The product conformance verification organization
shall not allow test specimens that have been conditioned and
tested for one method to be reconditioned and tested for an-
other test method unless specifically permitted in the second
test method.

4.3.13 Any change in the design, construction, or materials of a
compliant product shall necessitate new inspection and testing to
verify conformance to all applicable requirements of this stan-
dard that the product conformance verification organization de-
termines can be affected by such change. This product conform-
ance verification shall be conducted before labeling the
modified product as being compliant with this standard.

4.4 Manufacturer’s Quality Assurance Program.

4.4.1* The manufacturer shall be registered to ISO 9001,
Quality management systems - requirements.

4.4.2 The operation of the quality assurance program shall
evaluate and test compliant product production against this
standard to ensure production remains in compliance.

Chapter 5 Product Labeling and Information

5.1 Product Labeling Requirements.

5.1.1 All product labels for powered rescue tools and for
power unit components shall also meet the requirements
specified in Section 5.2, Powered Rescue Tools and Power
Unit Components.

5.1.2 All product labels for cable assembly components and
for hose assembly components shall also meet the require-
ments specified in Section 5.3, Cable Assembly and Hose As-
sembly Components.

5.1.3 On all product labels, the font size for the product con-
formance verification organization’s label, symbol, or identify-
ing mark and the compliance statement shall be at least 2 mm
(3⁄32 in.) high.

5.1.4 On all product labels, the font size for the itemized
information list that follows the compliance statement, includ-
ing any symbols, shall be at least 2 mm (3⁄32 in.) high.

5.1.5 All product labels shall have the text printed at least in
English.

5.1.6 All product labels shall be permitted to use symbols and
other pictorial graphic representations to supplement worded
statements on the product labels where those symbols and pic-
torial graphic representations are clearly explained in the user
information.

5.1.7 All product labels shall meet the requirements of UL 969,
Standard for Marking and Labeling Systems, for resistance to damage
from temperatures between −35°C and 71°C (−30°F and 160°F)
and exposure to oil, fuel, water, and the hydraulic fluids used in
the rescue tools.

5.1.8 Where any required product labels are self-adhesive,
the label material shall be evaluated for outdoor use.

5.2 Powered Rescue Tools and Power Unit.

5.2.1 Each powered rescue tool and each power unit shall
have a product label permanently and conspicuously attached
to the tool or system.

5.2.2 Each product label shall have the product conformance
verification organization’s label, symbol, or identifying mark
and at least the following compliance statement legibly
printed on the product label:

“THIS (insert “POWERED RESCUE TOOL” or
“POWER UNIT” as applicable) MEETS THE

REQUIREMENTS OF NFPA 1936, STANDARD ON
POWERED RESCUE TOOLS, 2005 EDITION.

DO NOT REMOVE THIS LABEL”

5.2.3 The following information shall also be printed on the
product label following the compliance statement specified in
5.2.2:

(1) Manufacturer’s name, identification, or designation
(2) Product identification number, or lot number, or serial

number
(3) Month and year of manufacture (not coded)
(4) Model name, number, or design
(5) Rated system pressure, where applicable
(6) Manufacturer’s specified hydraulic fluid for power unit,

where applicable
(7) Fluid capacity of the hydraulic reservoir of the power

unit, where applicable
(8) Operating voltage and current type, where applicable
(9) Operating amperage at no load, where applicable

(10) Operating amperage at maximum load, where applicable
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5.2.4 More than one label piece shall be permitted in order
to carry all statements and information required of the prod-
uct label; however, all label pieces comprising the entire prod-
uct label shall be located adjacent to each other.

5.3 Cable Assembly and Hose Assembly.

5.3.1 Each cable assembly and each hose assembly shall have
a product label conspicuously and permanently stamped,
bonded, or embossed on the cable or hose.

5.3.2 Each product label specified in 5.3.1 shall have the
product conformance verification organization’s label, sym-
bol, or identifying mark and at least the following compliance
statement legibly printed as the product label: “MEETS NFPA
1936 (2005 ED.).”

5.3.3 In addition, each cable assembly and each hose assem-
bly shall also have a product label conspicuously attached to it.

5.3.3.1 This additional product label shall be permitted to be
permanently attached to the assembly or configured as a hang
tag attached to the assembly.

5.3.3.2 Where the additional product label is configured as a
hang tag as permitted by 5.3.3.1, the hang tag shall be at-
tached to the assembly in a manner that it is not possible to
remove the additional product label and use the assembly
without being aware of the presence of the label.

5.3.3.3 The additional product label, if a permanently at-
tached label, shall have the following legibly printed on the
label: “DO NOT REMOVE THIS LABEL.” If label is a hang
tag, it shall have the following legibly printed on the label:
“DO NOT DISPOSE OF THIS HANG TAG.”

5.3.4 The product conformance verification organization’s la-
bel, symbol, or identifying mark and at least the following state-
ment shall be legibly printed on the additional product label:

“THIS (INSERT “CABLE ASSEMBLY” OR “HOSE
ASSEMBLY” HERE) MEETS THE REQUIREMENTS
OF NFPA 1936, STANDARD ON POWERED RESCUE

TOOLS, 2005 EDITION.
DO NOT DISPOSE OF THIS LABEL. STORE THIS

LABEL WITH PRODUCT AND USER INFORMATION
FOR FUTURE REFERENCE”

5.3.5 The following information shall also be printed legibly
on the additional product label following the compliance
statement specified in 5.3.4:

(1) Manufacturer’s name, identification, or designation
(2) Product identification number, or lot number, or serial

number
(3) Month and year of manufacture (not coded)
(4) Model name, number, or design
(5) Rated system pressure, where applicable
(6) Manufacturer’s specified hydraulic fluid for power unit,

where applicable
(7) Fluid capacity of the hydraulic reservoir of the power

unit, where applicable
(8) Operating voltage and current type, where applicable
(9) Operating amperage at no load, where applicable

(10) Operating amperage at maximum load, where applicable

5.3.6 More than one label piece shall be permitted in order to
carry all statements and information required of the additional
product label; however, all label pieces comprising the entire ad-
ditional product label shall be attached to each other.

5.4 User Information.

5.4.1 The powered rescue tool manufacturer shall provide
training documentation for users with each rescue tool and
component.

5.4.2 The documentation shall address at least inspection,
maintenance, safe operation, cleaning, decontamination, and
storage.

5.4.3 Such documentation shall be permitted to be in the
form of printed material, audio visual material, or a combina-
tion of both.

5.4.4 Symbols and other pictorial graphic representations shall
be permitted to be used to supplement worded statements on the
product labels where those symbols and pictorial graphic repre-
sentations are clearly explained in the user information.

5.4.5 The powered rescue tool manufacturer shall provide a
manual(s) with each rescue tool or component. The manu-
al(s) shall provide at least the following information:

(1) Manufacturer’s name and address
(2) Country of manufacture
(3) Source for service and technical information
(4) How or where parts can be obtained
(5) Set-up procedures
(6) Operating instructions
(7) Safety considerations
(8) Limitations of use
(9) Inspection procedures

(10) Recommended maintenance procedures
(11) Troubleshooting guide
(12) Manufacturer’s warranty
(13) Special requirements or data required by this standard

5.4.6 The powered rescue tool manufacturer shall specify in
the manual the length, width, and height dimensions of all
powered rescue tools and components to establish the mini-
mum storage dimensions.

5.4.7 The data for the opening distance of cutters and the
opening and closing travel distance for other rescue tools as
established in 6.1.2.3, 6.1.3.1, 6.1.4.2, 6.1.4.4, and 6.1.5.1 shall
be provided in the manual.

5.4.8 The data on the rating for cutting of cutters, as estab-
lished in 6.1.4.3 and 6.1.5.3, shall be provided in the manual.

5.4.9 The data on HSF, LSF, HPF, and LPF ratings of the
rescue tools as established in 7.1.1.4, 7.1.1.5, 7.1.2.5, 7.1.2.6,
7.1.3.6, and 7.1.3.7 shall be provided in the manual.

5.4.10 The weight of the rescue tool or component in a
ready-to-use configuration shall be established and published
in the manual.

5.4.10.1 The weight of the power unit shall include the hy-
draulic fluid, fuel, and engine oil, if applicable.

5.4.10.2 The weight of tools and cable assemblies or hose
assemblies, including hose reels where provided, shall be de-
termined with the rescue tools and cable or hose assembly
attached, and hose assembly filled with hydraulic fluid and
configured so that they would be operational by attachment to
a power source.
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5.4.11 The manufacturer of the power unit shall provide cop-
ies of any owner’s manuals that are provided by the manufac-
turer of the prime mover.

5.4.12 A material safety data sheet (MSDS) shall be provided
for each hydraulic fluid that is supplied for use in the rescue
tool and components.

Chapter 6 Design Requirements

6.1 Powered Rescue Tools.

6.1.1 Requirements for All Powered Rescue Tools.

6.1.1.1 Where hydraulic fluid is used, the manufacturer of
seals, valves, and fittings that will come into contact with hy-
draulic fluid in the rescue tool shall supply the rescue tool
manufacturer with written documentation that such seals,
valves, and fittings are compatible with the specified hydraulic
fluid for the rescue tool and that they will function properly at
a maximum hydraulic fluid temperature of 71°C (160°F).

6.1.1.2 Handles and controls shall be located on the rescue
tool to allow the rescue tool to be safely carried and operated
by personnel wearing gloves that are certified as compliant
with the glove requirements of NFPA 1971, Standard on Protec-
tive Ensemble for Structural Fire Fighting. All handles and controls
shall be designed to prevent the user’s hand(s) from being
caught or crushed by the moving parts of the tool during the
tool operation.

6.1.1.3 Rescue tools shall be equipped with a “deadman con-
trol” designed to return the controls to the neutral position
automatically in the event that the control is released.

6.1.1.3.1 When the control is in the neutral position, the res-
cue tool shall not operate by itself.

6.1.1.3.2 The operation of the control shall be clearly indi-
cated on the tool.

6.1.1.4 Where the rescue tool has an extension area of the
activating piston rod assembly that is greater than 1.5 times
the retract area of the piston rod assembly, the rescue tool
shall be equipped with a built-in automatic safety relief device
to prevent overpressurization.

6.1.1.5 Where hydraulic fluid is used, the hydraulic fluid
specified for use with the rescue tool shall not be classified as
either a flammable liquid or a combustible fluid unless classi-
fied as a Class IIIB combustible liquid in accordance with
NFPA 30, Flammable and Combustible Liquids Code.

6.1.1.6 Where hydraulic fluid is used, all rescue tool hydrau-
lic fittings and quick-connect couplers shall be rated for at
least the rated system input and shall have a safety factor of at
least 2:1.

6.1.1.7* Rescue tools shall be equipped with quick-connect
couplers. Where hydraulic fluid is used, each female and male
quick-connect coupler shall have a check valve that can with-
stand the specified rated system input when disconnected.

6.1.1.8 All rescue tool quick-connect couplers shall be
equipped with a locking feature to prevent accidental uncou-
pling during operation.

6.1.1.9 All controls that are required for the safe operation of
the rescue tool shall be marked to indicate their function.

6.1.1.10 The length, width, and height dimensions of the
rescue tool, stated in the commercially printed material as
supplied by the tool manufacturer, shall be verified in order to
establish minimum storage dimensions.

6.1.1.11 All electric components shall be labeled and listed
for the intended application. Where labeled and listed electric
components are not available for a specific application, the
electric components that are used shall be evaluated for the
intended application.

6.1.1.12 Where rescue tools utilize electric power, such res-
cue tools shall comply with the applicable and appropriate
electrical safety requirements of UL-745–1, Standard for Safety
for Portable Electric Tools, and UL 745–3, Standard for Safety for
Portable Battery Operated Tools.

6.1.1.13 All rescue tool electrical connectors shall be rated to
handle the electrical current realized when the system is oper-
ating at rated system input.

6.1.1.14 A switch or other control device shall be acceptable
for the application, with voltage and amperage ratings not less
than the corresponding values of the load that it controls.

6.1.1.15 Electrical parts of the rescue tool shall be so located
or enclosed that protection against unintentional contact with
non-insulated live parts will be provided.

6.1.1.16 Strain relief shall be provided to prevent a mechani-
cal stress on a flexible cord from being transmitted to termi-
nals, splicing, or internal wiring.

6.1.1.17 Wiring shall be protected from sharp edges, burrs,
moving parts, and other conditions that might cause abrasion
of the insulation of conductors.

6.1.1.18 The electric motor of the rescue tool shall drive the
maximum intended load of the tool without introducing risk
of fire, electric shock, or injury to persons.

6.1.1.19 Where an enclosure as part of the rescue tool or
rescue tool component is provided for a battery or battery cell,
the enclosure shall be vented to permit the circulation of air
for dispersion of gases that can be generated under abnormal
battery or battery cell or charging conditions.

6.1.1.20 Where an enclosure as part of the rescue tool or
rescue tool component is provided for a battery or battery cell,
the enclosure shall be provided with means of heat transfer,
such as ventilation openings or heat sinks, located so as to
prevent thermal runaway of the battery or battery cell during
normal charging at the maximum allowable ambient tempera-
ture as specified by the battery or battery cell manufacturer.

6.1.1.21 Where rescue tools use self-contained batteries, such
rescue tools shall provide an indicator or other means to visu-
ally check the battery’s state of charge.

6.1.1.22 All battery or battery pack exposed live terminals
shall have protective covers to prevent accidental contact and
arcing when not being used.

6.1.2 Additional Requirements for Spreader Rescue Tools.

6.1.2.1 The outside of the spreader arm ends or tips shall be
provided with a gripping surface. The gripping surface shall
extend the full width of the ends or tips and shall be at least
25 mm (1 in.) in length where measured inward from the ends
or tips.
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6.1.2.2 Double-acting spreaders that are designed for pulling
as well as pushing shall have pulling attachment points.

6.1.2.3 The opening and closing travel distance of the
spreader shall be determined at 21°C, ±3°C (70°F, ±5°F).

6.1.2.3.1 The spreader shall be opened to the fullest extent
using the rated system input and no external load.

6.1.2.3.2 The distance between the tips shall be measured.

6.1.2.3.3 The spreader shall then be closed to its full closure
using the rated system input and no external load.

6.1.2.3.4 The distance between the tips shall again be measured.

6.1.2.3.5 The difference in measurements shall be the travel
distance.

6.1.2.3.6 The opening and closing travel distances of the
spreader shall be recorded and verified with the data that are
supplied by the manufacturer.

6.1.3 Additional Requirements for Ram Rescue Tools.

6.1.3.1 The opening and closing travel distance of the ram
shall be determined at 21°C, ±3°C (70°F, ±5°F).

6.1.3.1.1 The ram shall be opened to the fullest extent using
the rated system input and no external load.

6.1.3.1.2 The distance from the base to the tip of the ram
shall be measured.

6.1.3.1.3 The ram shall then be closed to its full closure using
the rated system input and no external load.

6.1.3.1.4 The distance from the base to the tip of the ram
shall again be measured.

6.1.3.1.5 The difference in measurements shall be the travel
distance.

6.1.3.1.6 The fully retracted and the fully extended lengths
of the ram shall be recorded and verified with the data that are
supplied by the manufacturer.

6.1.3.2 Rams shall be permitted to pull as well as push. Where
rams are designed to pull as well as push, they shall be pro-
vided with a pulling attachment point.

6.1.4 Additional Requirements for Combination Rescue Tools.

6.1.4.1 The outer edge of the combination tool arm ends or
tips shall be provided with a gripping surface. The gripping
surface shall extend the full width of the ends or tips and shall
be at least 25 mm (1 in.) in length where measured inward
from the ends or tips.

6.1.4.2 All double-acting combination tools that are designed
for pulling as well as spreading shall have pulling attachment
point(s).

6.1.4.3 The opening distance of the cutter of the combina-
tion tool shall be determined at 21°C, ±3°C (70°F, ±5°F).

6.1.4.3.1 The cutter shall be opened to the fullest extent us-
ing the rated system input and no external load.

6.1.4.3.2 The opening distance of the cutter shall be mea-
sured in a straight line at the tips of the cutter, with the cutter
in the fully open position.

6.1.4.3.3 The opening distance of the cutter of the combina-
tion tool shall be recorded and verified with the data that are
supplied by the manufacturer.

6.1.4.4 The cutter of the combination tool shall be rated for
ability to cut specific material with an alphanumeric Level Rat-
ing System.

6.1.4.4.1 The numerical performance Levels and the mate-
rial Categories of the rating system shall be as specified in the
performance requirements of 7.1.3.4 and Section 8.13, Cut-
ting Test.

6.1.4.4.2* The Level Rating shall be expressed as A#/B#/C#/
D#/E#.

6.1.4.4.2.1 The letters A, B, C, D, and E shall indicate the mate-
rial Category, and the performance Level number for the specific
material Category shall be inserted in place of the # sign.

6.1.4.5 The opening and closing travel distance of the
spreader of the combination tool shall be determined at 21°C,
±3°C (70°F, ±5°F).

6.1.4.5.1 The spreader shall be opened to the fullest extent
using the rated system input and no external load.

6.1.4.5.2 The opening shall be measured in a straight line on
the outside surface of the arms at the farthest projection of the
tips.

6.1.4.5.3 The spreader shall then be closed to its full closure
using the rated system input and no external load.

6.1.4.5.4 The distance between the tips shall again be measured.

6.1.4.5.5 The difference in measurements shall be the travel
distance.

6.1.4.5.6 The opening and closing travel distance of the com-
bination tool spreader shall be recorded and verified with the
data that are supplied by the manufacturer.

6.1.5 Additional Requirements for Cutter Rescue Tools.

6.1.5.1 The opening distance of the cutter shall be deter-
mined at 21°C, ±3°C (70°F, ±5°F).

6.1.5.1.1 The cutter shall be opened to the fullest extent us-
ing the rated system input and no external load.

6.1.5.1.2 The opening distance of the cutter shall be mea-
sured in a straight line at the tips of the cutter, with the cutter
in the fully open position.

6.1.5.2 The opening distance of the cutter shall be recorded
and verified with the data that are supplied by the manufacturer.

6.1.5.3 The cutter shall be rated for ability to cut specific
material with an alphanumeric Level Rating System.

6.1.5.3.1 The numerical performance Levels and the mate-
rial Categories of the rating system shall be as specified in the
performance requirements of 7.1.4.2 and Section 8.13, Cut-
ting Test.

6.1.5.3.2* The Level Rating shall be expressed as A#/B#/C#/
D#/E#.

6.1.5.3.2.1 The letters A, B, C, D, and E shall indicate the
material Category, and the performance Level number for the
specific material Category shall be inserted in place of the #
sign.

6.2 Cable Assembly and Hose Assembly Components.

6.2.1 The manufacturer of hose and couplers, for hose assem-
bly components, that will come into contact with tool or system
hydraulic fluid shall supply the rescue tool manufacturer with
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written documentation that such hose and couplers are compat-
ible with the specified hydraulic fluid and that they will function
properly at a maximum hydraulic fluid temperature of 71°C
(160°F).

6.2.2 Where hydraulic fluid is used, the hydraulic fluid that is
specified for use with hose assembly components shall not be
classified as either a flammable or combustible liquid unless
classified as a Class IIIB combustible liquid in accordance with
NFPA 30, Flammable and Combustible Liquids Code.

6.2.3 Hose assemblies shall have a minimum safety factor
against burst of 200 percent.

6.2.4* All hose hydraulic fittings and quick-connect couplers
shall be rated for at least the rated system input and shall have
a minimum safety factor of 200 percent.

6.2.5 All hose quick-connect couplers shall be equipped
with a locking feature to prevent accidental uncoupling
during operation.

6.2.6 Electrical cables and wires for cable assembly compo-
nents shall be rated to handle the electrical current realized
when the system is operating at rated system input.

6.2.7 All quick-connect electrical cables for cable assembly
components shall be polarized.

6.2.8 All electrical cables and wires of cable assembly compo-
nents shall be properly insulated to prevent short circuits.

6.3 Power Unit Components.

6.3.1 Where hydraulic fluid is used, the manufacturer of
seals, valves, and fittings that will come into contact with hy-
draulic fluid in power unit components shall supply the rescue
tool manufacturer with written documentation that such seals,
valves, and fittings are compatible with the specified hydraulic
fluid for the rescue tool and that they will function properly at
a maximum hydraulic fluid temperature of 71°C (160°F).

6.3.2 Where hydraulic fluid is used, the hydraulic fluid that is
specified for use with power unit components shall not be
classified as either a flammable liquid or a combustible liquid
unless classified as a Class IIIB combustible liquid in accor-
dance with NFPA 30, Flammable and Combustible Liquids Code.

6.3.3 All power unit hydraulic fittings and quick-connect cou-
plers shall be rated for at least the rated system input and shall
have a minimum safety factor of 200 percent.

6.3.4 All power unit quick-connect couplers shall be
equipped with a locking feature to prevent accidental uncou-
pling during operation.

6.3.5 Handles and controls shall be located on the power unit
to allow the power unit to be safely carried and operated by
personnel wearing gloves that are certified as compliant with
the glove requirements of NFPA 1971, Standard on Protective
Ensemble for Structural Fire Fighting.

6.3.6 Each power unit with a continuously operating prime
mover shall be equipped with a manually operated pressure
dump valve to relieve hose line pressure to allow a tool to be
removed or attached while the prime mover is operating at
full speed.

6.3.7 All power units shall have all integral control parts
properly labeled to ensure ease of identification by the user.
The control parts shall include the following:

(1) Start switch or control
(2) Stop switch or control

(3) Choke location and position, if applicable
(4) Throttle, if applicable
(5) Fuel or power shutoff
(6) Open and closed position of any dump valve

6.3.8 All labeling of the prime mover, as specified by the
prime mover manufacturer, shall be included.

6.3.9 Where the power unit includes an internal combustion
prime mover, the appropriate engine fuel and engine oil res-
ervoirs shall be indicated by a label.

6.3.10 Where the power unit includes an internal combus-
tion prime mover, the manufacturer shall provide a label on
the power unit that indicates the proper proportions for the
fuel/oil mixture, if applicable.

6.3.11 Where the power unit includes an electric prime
mover, the manufacturer shall provide a label on the power
unit that indicates the rated horsepower, speed (rpm), amper-
age, and voltage.

6.3.12 Where the power unit includes a pneumatic prime
mover, the manufacturer shall provide a label on the power
unit that indicates the proper air pressure and cubic feet per
minute necessary to maintain the specified rated power unit
performance.

6.3.13 Where the power unit includes a hydraulic prime mover,
the manufacturer shall provide a label on the power unit that
indicates the proper hydraulic pressure and flow necessary to
maintain the specified rated power unit performance.

6.3.14 The rescue tool manufacturer shall provide the pur-
chaser with any maintenance tools that are not commercially
available and that are necessary to perform the expected ser-
vice and maintenance of the power unit.

6.3.15 Where hydraulic fluid is used, a hydraulic fluid reser-
voir shall be provided and shall have an unobstructed port(s)
for adding hydraulic fluid to the reservoir or for draining hy-
draulic fluid from the reservoir.

6.3.16 Where hydraulic fluid is used, a label shall be provided
near the hydraulic fluid fill port that indicates the type of fluid
that is specified by the manufacturer for use with the system.

6.3.17 The power unit manufacturer shall label the usable
capacity of the hydraulic fluid reservoir.

6.3.18 All power units that weigh in excess of 22.5 kg (49 lb),
including fluid, and all power units with an internal combustion
engine shall be provided with an unobstructed port at the lowest
point of the hydraulic fluid reservoir to allow the reservoir to be
emptied when the power unit is in the upright position.

6.3.19 Where hydraulic fluid is used, the hydraulic fluid res-
ervoir shall be provided with a means to visually determine the
fluid level. Such means shall include, but not be limited to, dip
stick–type indicators, sight gauges, or remote fluid level
gauges.

6.3.20 Where hydraulic fluid is used, the power unit hydrau-
lic pump intake shall be provided with a filter screen.

6.3.21 The hydraulic pump shall be equipped with a pressure
relief device.

6.3.22 Any pressure relief automatic limiting device shall be
designed to deter its adjustment by the user.
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6.3.23 All power unit electrical connectors shall be rated to
handle the electrical current realized when the system is oper-
ating at rated system input.

6.3.24 Where an enclosure as part of the rescue tool or res-
cue tool component is provided for a battery or battery cell,
the enclosure shall be vented to permit the circulation of air
for dispersion of gases that can be generated under abnormal
battery or battery cell or charging conditions.

6.3.25 Where an enclosure as part of the rescue tool or res-
cue tool component is provided for a battery or battery cell,
the enclosure shall be provided with means of heat transfer,
such as ventilation openings or heat sinks, located so as to
prevent thermal runaway of the battery or battery cell during
normal charging at the maximum allowable ambient tempera-
ture as specified by the battery or battery cell manufacturer.

6.3.26 Power units that use batteries shall provide an indica-
tor or other means to visually check the battery’s state of
charge.

6.3.27 All battery or battery pack exposed live terminals shall
have protective covers to prevent accidental contact and arc-
ing when not being used.

6.3.28 All electric components shall be listed and labeled for
their intended application. Where listed and labeled electric
components are not available for a specific application, the
electric components that are used shall be evaluated for the
intended application.

6.3.29 All electric prime movers that are rated at greater than
100 V ac shall provide for an electric ground.

6.3.30 All portable internal combustion prime movers that
are equipped with an electric starter shall also be equipped
with a mechanical starter as a backup.

6.3.31 All portable internal combustion prime movers shall
be equipped with a spark-arresting muffler that meets the re-
quirements of the U.S. Department of Agriculture Forest Ser-
vice and shall also be equipped with a guard to prevent acci-
dental contact with the muffler.

6.3.32 All internal combustion prime mover crankcases shall
be equipped with an unobstructed port to allow oil to be
drained without removing the internal combustion prime
mover from the power unit.

6.3.33 All internal combustion prime movers shall have un-
obstructed access to the fuel tank fill cap and, where appli-
cable, to the oil cap.

6.3.34 All pneumatic prime movers shall be equipped with an
automatically resetting pressure relief device to prevent over-
pressurizing the pneumatic system.

6.3.35 The length, width, and height dimensions of the
power unit, stated in the commercially printed matter as sup-
plied by the rescue tool manufacturer, shall be verified to es-
tablish the minimum storage dimensions.

6.3.36 The weight of the ready-to-use power unit, including any
necessary attachments, shall be verified against the commercial
printed matter that is supplied by the rescue tool manufacturer.
The weight of the pumps, hose, and hose reels shall be stated,
including the weights of the hydraulic fluid, fuel, and maximum
specified quantities of engine oil, if applicable.

Chapter 7 Performance Requirements

7.1 Rescue Tools.

7.1.1 Spreaders.

7.1.1.1 Spreaders shall be tested for operating temperature
range as specified in Section 8.1, Tool Operating Temperature
Test, and shall operate for five operational cycles, and shall
perform without any defect or leak.

7.1.1.2 Spreaders shall be tested for their ability to hold
spreading force as specified in Section 8.6, Spreading Force
Sudden Power Loss Test, and shall not have a creep value
greater than 5 mm (3⁄16 in.) at 9 minutes.

7.1.1.3 Where spreaders are also rated for pulling, those
spreaders shall be tested for the ability to hold the pulling
force as specified in Section 8.7, Pulling Force Sudden Power
Loss Test, and shall not have a creep value greater than 5 mm
(3⁄16 in.) at 9 minutes.

7.1.1.4 Spreaders shall be tested for spreading forces gener-
ated as specified in Section 8.2, Spreading Force Test, and
shall have the spreading force at each of the 10 test points be
at least 8900 N (2000 lbf).

7.1.1.4.1 The lowest calculated spreading force of all 10 test
points shall be designated as the LSF for that specific tool.

7.1.1.4.2 The highest calculated spreading force of all 10 test
points shall be designated as the HSF for that specific tool.

7.1.1.5 Where spreaders are also rated for pulling, those
spreaders shall be tested for pulling forces generated as speci-
fied in Section 8.4, Spreader Tool Pulling Force Test, and shall
have the pulling force at each of the 10 test points be at least
7120 N (1600 lbf).

7.1.1.5.1 The lowest recorded pulling force of all 10 test
points shall be designated as the LPF for that specific tool.

7.1.1.5.2 The highest recorded pulling force of all 10 test
points shall be designated as the HPF for that specific tool.

7.1.1.6 Spreaders shall be tested for endurance as specified
in Section 8.8, Dynamic Endurance Test, and shall not have a
creep value greater than 5 mm (3⁄16 in.) at 9 minutes.

7.1.1.7 Spreaders shall be tested for hydrostatic and me-
chanical overload as specified in Section 8.9, Overload Test,
and shall not exhibit any functional damage; shall generate
the HSF, ±8 percent, for the tool as determined in 7.1.1.4; and
shall have the deadman control automatically return to the
neutral position. Where spreaders are also rated for pulling,
those spreaders shall also generate the HPF, ±8 percent, for
the tool as determined in 7.1.1.5.

7.1.1.8 The deadman control of spreaders shall be tested for
endurance as specified in Section 8.10, Deadman Control Device
Endurance Test, and the spreader shall generate the HSF, ±8 per-
cent, for the tool as determined in 7.1.1.4. The spreader shall not
have a creep value greater than 5 mm (3⁄16 in.) at 9 minutes.
Where a spreader is also rated for pulling, it shall also generate
the HPF, ±8 percent, for the tool as determined in 7.1.1.5.

7.1.1.9 Where spreaders are equipped with a built-in automatic
safety relief device in accordance with 6.1.1.4, spreaders shall be
tested for proper functioning of the tool and the built-in safety
relief device as specified in Section 8.11, Safety Relief Device Test,
and the tool shall operate as specified in 7.1.1.2.
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7.1.2 Rams.

7.1.2.1 Rams shall be tested for operating temperature range
as specified in Section 8.1, Tool Operating Temperature Test,
and shall operate for five operational cycles, and shall perform
without any defect or leak.

7.1.2.2 Rams shall be tested for ability to hold spreading
force as specified in Section 8.6, Spreading Force Sudden
Power Loss Test, and shall not have a creep value greater than
5 mm (3⁄16 in.) at 9 minutes.

7.1.2.3 Where rams are also rated for pulling, those rams
shall be tested for ability to hold pulling force as specified in
Section 8.7, Pulling Force Sudden Power Loss Test, and shall not
have a creep value greater than 5 mm (3⁄16 in.) at 9 minutes.

7.1.2.4 Rams shall be tested for ability to hold spreading force
during reconnection of the supply hose or electrical cables as
specified in Section 8.6, Spreading Force Sudden Power Loss
Test, and shall not have the creep value exceed 6 mm (1⁄4 in.)
before spreading begins again.

7.1.2.5 Rams shall be tested for spreading forces generated as
specified in Section 8.3, Ram Tool Spreading Force Test, and
shall have the spreading force at each of the three test points
be at least 8900 N (2000 lbf).

7.1.2.5.1 The lowest recorded spreading force of all three test
points shall be designated as the LSF for that specific tool.

7.1.2.5.2 The highest recorded spreading force of all three
test points shall be designated as the HSF for that specific tool.

7.1.2.6 Where rams are also rated for pulling, those rams shall
be tested for pulling forces generated as specified in Section 8.5,
Ram Tool Pulling Force Test, and shall have the pulling force at
each of the three test points be at least 7120 N (1600 lbf).

7.1.2.6.1 The lowest recorded pulling force of all three test
points shall be designated as the LPF for that specific tool.

7.1.2.6.2 The highest recorded pulling force of all three test
points shall be designated as the HPF for that specific tool.

7.1.2.7 Rams shall be tested for endurance as specified in
Section 8.8, Dynamic Endurance Test, and shall not have a
creep value greater than 5 mm (3⁄16 in.) at 9 minutes.

7.1.2.8 Rams shall be tested for hydrostatic and mechanical
overload as specified in Section 8.9, Overload Test, and shall not
show any functional damage, shall generate the HSF ±8 percent
for the tool as determined in 7.1.2.5, and the deadman control
shall automatically return to the neutral position. Where rams
are also rated for pulling, those rams shall also generate the HPF
±8 percent for the tool as determined in 7.1.2.6.

7.1.2.9 The deadman control of rams shall be tested for en-
durance as specified in Section 8.10, Deadman Control Device
Endurance Test, and the spreader shall generate the HSF,
±8 percent, for the tool as determined in 7.1.2.5.

7.1.2.9.1 The ram shall not have a creep value greater than
5 mm (3⁄16 in.) at 9 minutes.

7.1.2.9.2 Where rams are also rated for pulling, those rams
shall also generate the HPF, ±8 percent, for the tool as deter-
mined in 7.1.2.6.

7.1.2.10 Rams shall be tested for bending resistance as specified
in Section 8.12, Ram Bend Test, and shall not exhibit any sign of
external leakage or functional damage, and shall generate the
HSF, ±8 percent, for the tool as determined in 7.1.2.5. Where

rams are also rated for pulling, those rams shall also generate the
HPF, ±8 percent, for the tool as determined in 7.1.2.6.

7.1.2.11 Where rams are equipped with a built-in automatic
safety relief device in accordance with 6.1.1.4, rams shall be
tested for proper functioning of the tool and the safety relief
device as specified in Section 8.11, Safety Relief Device Test,
and the tool shall operate as specified in 7.1.2.2.

7.1.3 Combination Tools.

7.1.3.1 Combination tools shall be tested for operating tem-
perature range as specified in Section 8.1, Tool Operating
Temperature Test, and shall operate for five operational
cycles, and shall perform without any defect or leak.

7.1.3.2 Combination tools shall be tested for their ability to
hold spreading force as specified in Section 8.6, Spreading
Force Sudden Power Loss Test, and shall not have a creep
value greater than 5 mm (3⁄16 in.) at 9 minutes.

7.1.3.3 Where combination tools are also rated for pulling,
those combination tools shall be tested for ability to hold pull-
ing force as specified in Section 8.7, Pulling Force Sudden
Power Loss Test, and shall not have a creep value greater than
5 mm (3⁄16 in.) at 9 minutes.

7.1.3.4 Combination tools shall be tested for their ability to
cut through the materials as specified in Section 8.13, Cutting
Test, and shall cut the material in each material Category at a
minimum of Level 1 performance.

7.1.3.4.1 The combination tool cutter shall receive a sepa-
rate Level Rating for each material Category as determined
by 12 pieces of the largest size material, indicated by the
highest numerical performance Level, that the cutter is
able to cut consecutively.

7.1.3.4.2* The minimum total number of qualified cuts that
are required for product conformance verification shall be 60.

7.1.3.4.3 For each cut, the cutter shall completely sever the
material in a single continuous motion.

7.1.3.4.4* The Level Rating for the cutter shall be expressed as
specified in 6.1.4.4.2.

7.1.3.4.5 It shall be assumed that the cutter is capable of cut-
ting all performance Levels below its rated level in any specific
materials Category.

7.1.3.5 All mechanical parts of the cutter shall be tested for
product integrity as specified in Section 8.14, Cutter Integrity
Test, and shall sustain the maximum load that can be imparted
from the force generated by the tool without damage, and the
cutter shall operate and cut. For each cut, the cutter shall com-
pletely sever the material in a single continuous motion.

7.1.3.6 Combination tools shall be tested for spreading forces
generated as specified in Section 8.2, Spreading Force Test,
and the spreading force at each of the 10 test points shall be at
least 8900 N (2000 lbf).

7.1.3.6.1 The lowest recorded spreading force of all 10 test
points shall be designated as the LSF for that specific tool.

7.1.3.6.2 The highest recorded spreading force of all 10 test
points shall be designated as the HSF for that specific tool.

7.1.3.7 Combination tools shall be tested for pulling forces gen-
erated as specified in Section 8.4, Spreader Tool Pulling Force
Test, and shall have the pulling force at each of the 10 test points
be at least 7120 N (1600 lbf).
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7.1.3.7.1 The lowest recorded pulling force of all 10 test
points shall be designated as the LPF for that specific tool.

7.1.3.7.2 The highest recorded pulling force of all 10 test
points shall be designated as the HPF for that specific tool.

7.1.3.8 Combination tools shall be tested for endurance as
specified in Section 8.8, Dynamic Endurance Test, and shall not
have a creep value greater than 5 mm (3⁄16 in.) at 9 minutes.

7.1.3.9 Combination tools shall be tested for overload as
specified in Section 8.9, Overload Test, and shall not fail, and
shall generate the HSF, ±8 percent, for the tool as determined
in 7.1.3.6. Where combination tools are also rated for pulling,
those combination tools shall also generate the HPF, ±8 per-
cent, for the tool as determined in 7.1.3.7.

7.1.3.10 The deadman control of combination tools shall be
tested for endurance as specified in Section 8.10, Deadman
Control Device Endurance Test, and the combination tool
shall generate the HSF, ±8 percent, for the tool as determined
in 7.1.3.6, and shall not have a creep value greater than 5 mm
(3⁄16 in.) at 9 minutes. Where combination tools are also rated
for pulling, those combination tools shall also generate the
HPF, ±8 percent, for the tool as determined in 7.1.3.7.

7.1.3.11 Where combination tools are equipped with a built-in
automatic safety relief device in accordance with 6.1.1.4, combi-
nation tools shall be tested for proper functioning of the tool and
the safety relief device as specified in Section 8.11, Safety Relief
Device Test, and shall operate as specified in 7.1.3.2.

7.1.4 Cutters.

7.1.4.1 Cutters shall be tested for operating temperature
range as specified in Section 8.1, Tool Operating Temperature
Test, and shall operate for five operational cycles, and shall
perform without any defect or leak.

7.1.4.2 Cutters shall be tested for their ability to cut through
the materials as specified in Section 8.13, Cutting Test, and
shall cut the material in each material Category at a minimum
of Level 1 performance.

7.1.4.2.1 The cutter shall receive a separate Level Rating for
each material Category as determined by 12 pieces of the larg-
est size material, indicated by the highest numerical perfor-
mance Level, that the cutter is able to cut consecutively.

7.1.4.2.2* The minimum total number of qualified cuts that
are required for product conformance verification shall be 60.

7.1.4.2.3 For each cut, the cutter shall completely sever the
material in a single continuous motion.

7.1.4.2.4* The Level Rating for the cutter shall be expressed as
specified in 6.1.5.3.2.

7.1.4.2.5 It shall be assumed that the cutter is capable of cut-
ting all performance Levels below its rated level in any specific
materials Category.

7.1.4.3 All mechanical parts of the cutter shall be tested for
product integrity as specified in Section 8.14, Cutter Integrity
Test, and shall sustain the maximum load that can be imparted
from the force generated by the tool without damage, and the
cutter shall operate and cut. For each cut, the cutter shall com-
pletely sever the material in a single continuous motion.

7.1.4.4 The deadman control of cutters shall be tested for
endurance as specified in Section 8.10, Deadman Control De-
vice Endurance Test, and the deadman control shall automati-
cally return to neutral, and the cutter shall develop the rated
system input.

7.1.4.5 Where cutters are equipped with a built-in automatic
safety relief device in accordance with 6.1.1.4, cutters shall be
tested for proper functioning of the tool and the safety relief
device as specified in Section 8.11, Safety Relief Device Test,
and the tool shall operate properly without any sign of perma-
nent damage, defect, or leaks, and the safety relief device shall
automatically reset.

7.2 Hose Assemblies. Hose assemblies shall be proof pressure
tested as specified in Section 8.25, Hose Assembly Proof Pres-
sure Test, and shall not leak or rupture.

7.3 Power Units.

7.3.1 The power unit shall be tested for impact resistance as
specified in Section 8.15, Impact Resistance Test, and shall
develop the rated system input of a rescue tool during each of
five operational cycles.

7.3.2 The power unit shall be tested for noise production as
specified in Section 8.16, Noise Test, and shall not exceed 83 dBA
at 4 m (13 ft).

7.3.3 The power unit shall be tested for operation on an in-
cline as specified in Section 8.17, Incline Operational Test,
and shall power a rescue tool through a complete operational
cycle to the rated system input of the rescue tool.

7.3.4 The power unit hydraulic pump shall be tested for its abil-
ity to maintain rated system input as specified in Section 8.18,
Power Unit Pressure Test, and shall maintain the rated system
input for at least 1 minute.

7.3.5 The power unit output pressure relief or automatic limit-
ing device shall be tested for proper operation as specified in
Section 8.19, Power Unit Pressure Relief and Automatic Limiting
Device Test, and shall prevent the power unit output from achiev-
ing greater than 105 percent of the rated system input.

7.3.6 The manually operated dump valve of power units shall
be tested for proper operation as specified in Section 8.20,
Power Unit Dump Valve Test, and shall allow hose to be dis-
connected from and reconnected to the power unit.

7.3.7 Power units shall be tested for endurance as specified in
Section 8.21, Power Unit Endurance Test, and shall operate
normally, and shall not leak.

7.3.8 Directional valves on power units, where provided, shall
be tested for endurance as specified in Section 8.22, Direc-
tional Valve Endurance Test, and shall operate normally, and
shall not leak.

7.4 Remote Valve Blocks and Hose Reels.

7.4.1 Remote valve blocks shall be tested for endurance as
specified in Section 8.23, Remote Valve Block Endurance Test,
and shall operate normally, and shall not leak.

7.4.2 Hose reels shall be tested for endurance as specified in
Section 8.24, Hose Reel Endurance Test, and hose reel rotary
seals shall not leak.
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Chapter 8 Testing

8.1 Tool Operating Temperature Test.

8.1.1 The tool test specimen, including the power unit de-
signed to be used in conjunction with the specific tool and all
hose and cables necessary to connect the power unit to the tool,
shall be placed in a temperature-conditioning chamber at −20°C,
±2°C (−4°F, ±4°F) for a minimum of 5 hours. The 5-hour storage
time shall begin when the temperature-conditioning chamber
has stabilized at −20°C, ±2°C (−4°F, ±4°F) after the tool test speci-
men has been placed in the chamber.

8.1.2 The tool test specimen shall be removed from the
temperature-conditioning chamber after being subjected to at
least 5 hours at the conditioning temperature. The tool test
specimen shall then be started within 2 minutes of removal
from the temperature-conditioning chamber and shall be op-
erated for five full cycles from the fully open to the fully closed
position at rated system input.

8.1.3 The tool test specimen, power unit, hose, and cables
shall be observed for defects and leaks while the tool test speci-
men is in operation.

8.1.4 After a 12-hour minimum dwell time, the same tool test
specimen, including the power unit designed to be used in
conjunction with the specific tool and all hose and cables nec-
essary to connect the power unit to the tool, shall then be
stored in a temperature-conditioning chamber at 49°C, ±2°C
(120°F, ±4°F) for a minimum of 5 hours. The 5-hour storage
time shall begin when the temperature-conditioning chamber
has stabilized at 49°C, ±2°C (120°F, ±4°F) after the tool test
specimen has been placed in the chamber.

8.1.5 The tool test specimen shall be removed from the
temperature-conditioning chamber after being subjected to at
least 5 hours at the conditioning temperature. The tool test
specimen shall then be started within 2 minutes of removal
from the temperature-conditioning chamber and shall be op-
erated for five full cycles from the fully open to the fully closed
position at rated system input.

8.1.6 The tool test specimen, power unit, hose, and cables
shall be observed for defects and leaks while the tool test speci-
men is in operation.

8.1.7 The results of observation of all test cycles shall be used
to determine pass/fail.

8.1.8 During any of the test cycles, any operational abnor-
malities, defects, or leaks in the tool, power unit, hose, or
cables shall constitute failure.

8.2 Spreading Force Test.

8.2.1 The spreading forces of tool test specimens shall be
measured using the tips normally supplied to the purchaser or
user.

8.2.2 A test fixture shall be provided that allows the tool test
specimen to move through its full operational cycle.

8.2.3 The test fixture shall be equipped with a calibrated force-
measuring device, with a minimum accuracy of ±0.5 percent of
the total scale reading, to record the forces developed.

8.2.4 The general test setup shall be as shown in Figure 8.2.4(a)
or Figure 8.2.4(b), as applicable. Equivalent test setups that use
the same concept shall be permitted.

8.2.4.1 The test points shall be the existing holes in the tool
for pulling attachments.

8.2.4.2 Where there are no pulling attachment holes in the
tool or test attachments supplied by the manufacturer, holes
shall be made for the purposes of conducting this test.

8.2.5 The tool test specimen shall be operated at the rated
system input of the tool.

8.2.6 The spreading force exerted by the tool test specimen
shall be measured and recorded at 10 uniformly spaced inter-
vals that range from the fully closed position to 95 percent of
the fully open position.

Y2 Y1

PivotC

Force-measuring device

Threaded rod for 
intermediate positions

Use pulling attachment 
mounting hole or add 
hole for tests

F
P

F

P =  ––– 

where:
Y1

 = moment arm length of the measured force F

F = measured force at the attachment points

Y2
 = moment arm length of the calculated force P

P = calculated force at the tips

Y
1
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Y
2

Y1F – Y2P = 0

FIGURE 8.2.4(a) Test Fixture to Determine Spreading and Retracting Forces of Spreaders.
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8.2.7 The recorded spreading forces shall be used to calcu-
late the spreading force at the tool tip using the following
formula:

P
Y F
Y

= 1

2

where:
P = calculated force at the tips

Y1 = moment arm length of the measured force F
F = measured force at the attachment points

Y2 = moment arm length of the calculated force P

8.2.8 Any calculated spreading force at the tool tips less than
8900 N (2000 lbf) shall constitute failure.

8.2.9 The calculated spreading forces at the tool tips shall
be reviewed to determine the LSF and HSF designations,
respectively.

8.2.10 The calculated spreading forces at the tool tips shall
be the reported forces that are required by 7.1.1.4 and 7.1.3.6.

8.3 Ram Tool Spreading Force Test.

8.3.1 The spreading forces of the tool test specimens shall be
measured using the tips normally supplied to the purchaser or
user.

8.3.2 A test fixture shall be provided. The test fixture shall be
equipped with a force-measuring device and shall allow the
tool test specimen to move through its full operational cycle.

8.3.3 The test fixture shall be equipped with a calibrated
force-measuring device, with a minimum accuracy of ±0.5 per-
cent of the total scale reading, to record the forces developed.

8.3.4 The general test setup shall be as shown in Figure 8.3.4,
as applicable. Equivalent test setups that use the same concept
shall be permitted.

8.3.4.1 The test points shall be the existing holes in the tool
for pulling attachments.

8.3.4.2 Where there are no pulling attachment holes in the
tool, holes shall be made for the purposes of conducting this
test.

8.3.5 The ram tool test specimen shall be operated at the
rated system input of the tool.

8.3.6 The spreading force exerted by the ram shall be mea-
sured and recorded at three uniformly spaced intervals that
range from the fully closed position to 95 percent of the fully
open position.

8.3.7 The recorded spreading forces shall be reviewed to de-
termine pass/fail. Any recorded spreading force less than
8900 N (2000 lbf) shall constitute failure.

8.3.8 The recorded spreading forces shall be reviewed to de-
termine the LSF and HSF designations, respectively.

8.3.9 The recorded spreading forces at the tool tips shall be
the reported forces required by 7.1.2.5.

8.4 Spreader Tool Pulling Force Test.

8.4.1 The pulling forces of tool test specimens shall be mea-
sured using the tips normally supplied to the purchaser or
user.

8.4.2 A test fixture shall be provided that allows the tool test
specimen to move through its full operational cycle.

P =  –––  = force at tips

where:
Y1

 = moment arm length of the measured force F

F = measured force at the attachment points

Y2
 = moment arm length of the calculated force P

P = calculated force at the tips
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Threaded rod for 
intermediate positions
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Y
1
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Y
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FIGURE 8.2.4(b) Test Fixture to Determine Spreading and Retracting Forces of Combination
Tools.
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8.4.3 The test fixture shall be equipped with a calibrated
force-measuring device, with a minimum accuracy of ±0.5 per-
cent of the total scale reading, to record the forces developed.

8.4.4 The general test setup shall be as shown in Figure 8.2.4(a)
or Figure 8.2.4(b), as applicable. Equivalent test setups that use
the same concept shall be permitted.

8.4.5 The test points shall be the standard production pulling
attachment points on the rescue tool.

8.4.6 The tool test specimen shall be operated at the rated
system input of the tool.

8.4.7 The pulling force exerted by the tool test specimen
shall be measured and recorded at 10 uniformly spaced inter-
vals that range from the fully open position to 95 percent of
the fully closed position.

8.4.8 The reported pulling forces at the tool tips shall be
reviewed to determine pass/fail and to determine the LPF and
HPF designations, respectively.

8.4.9 The recorded pulling forces shall be the reported
forces required by 7.1.1.5 and 7.1.3.7.

8.5 Ram Tool Pulling Force Test.

8.5.1 The pulling forces of tool test specimens shall be mea-
sured using the tips normally supplied to the purchaser or
user.

8.5.2 A test fixture shall be provided. The test fixture shall be
equipped with a force-measuring device and shall allow the
tool test specimen to move through its full operational cycle.

8.5.3 The test fixture shall be equipped with a calibrated
force-measuring device, with a minimum accuracy of ±0.5 per-
cent of the total scale reading, to record the forces developed.

8.5.4 The general test setup shall be as shown in Figure 8.3.4,
as applicable. Equivalent test setups of the same concept shall
be permitted.

8.5.5 The test points shall be the standard production pulling
attachment points on the rescue tool.

8.5.6 The ram tool test specimen shall be operated at the
rated system input of the tool.

8.5.7 The pulling force exerted by the ram shall be measured
and recorded at three uniformly spaced intervals that range
from the fully open position to 95 percent of the fully closed
position.

8.5.8 The recorded pulling forces shall be reviewed to deter-
mine pass/fail and the LPF and HPF designations, respectively.

8.5.9 The recorded pulling forces at the tool tips shall be the
reported forces required by 7.1.2.6.

8.6 Spreading Force Sudden Power Loss Test.

8.6.1 Tool test specimens shall be placed in the test fixture
exactly as for the spreading force test specified in Section 8.2
or Section 8.3, as applicable for the specific tool test specimen.

8.6.2 Tool test specimens shall be set at the HSF position and
shall be subjected to an external load equal to the greatest
spreading force measured in the respective spreading force
test, ±2 percent.

8.6.3 The pressure supply hose or electric cable that supplies
the tool test specimen shall then be disconnected from the
tool to simulate a sudden power loss, and any creep of the tool
test specimen shall be measured.

8.6.3.1 Where the tool test specimen is not equipped with a
control, the creep shall be measured at 9 minutes.

8.6.3.2 Where the tool test specimen is equipped with a con-
trol, the control shall be set at each setting during the test.

8.6.3.2.1 The control setting shall be set for 3 minutes at fully
open, 3 minutes at fully closed, and 3 minutes at neutral.

8.6.3.2.2 The creep shall be measured at 9 minutes.

8.6.4 The measured creep shall be evaluated to determine
pass/fail. Any creep that exceeds the requirement shall consti-
tute failure.

8.7 Pulling Force Sudden Power Loss Test.

8.7.1 Tool test specimens shall be placed in the test fixture
exactly as for the pulling force test specified in Section 8.4 or
Section 8.5, as applicable for the specific tool test specimen.

8.7.2 Tool test specimens shall be set at the HPF position and
shall be subjected to an external load equal to the greatest
pulling force measured in the respective pulling force test,
±2 percent.

8.7.3 The pressure supply hose or electric cable that supplies
the tool test specimen shall then be disconnected from the
tool to simulate a sudden power loss, and any creep of the tool
test specimen shall be measured.

8.7.3.1 The tool test specimen control shall be set at each
setting during the test.

8.7.3.2 The control setting shall be set for 3 minutes at fully
open, 3 minutes at fully closed, and 3 minutes at neutral.

8.7.3.3 The creep shall be measured at 9 minutes.

8.7.4 The measured creep shall be evaluated to determine
pass/fail. Any creep that exceeds the requirement at 9 min-
utes shall constitute failure.

Force-measuring device 

FRamC

F = measured force at attachment points

FIGURE 8.3.4 Test Fixture to Determine Extension and Retraction Forces of Rams.
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8.8 Dynamic Endurance Test.

8.8.1 A test fixture shall be provided that allows the tool test
specimen to move through its full operational cycle.

8.8.2 The test fixture shall be equipped with a calibrated force-
measuring device, with a minimum accuracy of ±0.5 percent of
the total scale reading, to record the forces developed.

8.8.3 The general test setup shall be as shown in Figure 8.2.4(a)
or Figure 8.2.4(b), as applicable. Equivalent test setups that use
the same concept shall be permitted.

8.8.4 Cooling of the hydraulic fluid, electric motor, and elec-
tric switches shall be permitted during this test.

8.8.5 The tool test specimens for spreading and pulling shall
undergo 1000 continual operational cycles while under a
spreading load equal to 80 percent of the LSF and while under
a pulling load equal to 80 percent of the LPF, as defined in
7.1.1.4, 7.1.1.5, 7.1.2.5, 7.1.2.6, 7.1.3.6, or 7.1.3.7, as applicable
for the specific tool test specimen.

8.8.5.1 A pause in the continual operational cycles for lubri-
cation shall be permitted.

8.8.5.2 The continual operational cycles shall not be inter-
rupted for maintenance other than as allowed by 8.8.5.1.

8.8.6 The tool test specimens shall then be placed in the same
test fixture exactly as for the load test specified in Section 8.2 or
Section 8.3, as applicable for the specific tool test specimen.

8.8.6.1 Tool test specimens shall be subjected to a test load
equal to 110 percent of the HSF of the specific tool.

8.8.6.2 Where tools also are rated for pulling, those tool test
specimens shall also be subjected to a test load equal to
110 percent of the HPF of the specific tool.

8.8.7 The pressure supply hose or electrical cables supplying
the tool test specimen shall then be disconnected from the
tool to simulate a sudden power loss, and any creep of the tool
test specimen shall be measured.

8.8.7.1 Where the tool test specimen is not equipped with a
control, the creep shall be measured at 9 minutes.

8.8.7.2 Where the tool test specimen is equipped with a con-
trol, the control shall be set at each setting during the test.

8.8.7.2.1 The control setting shall be set for 3 minutes at fully
open, 3 minutes at fully closed, and 3 minutes at neutral.

8.8.7.2.2 The creep shall be measured at 9 minutes.

8.8.8 The measured creep shall be evaluated to determine
pass/fail. Any creep that exceeds the requirement at 9 minutes
shall constitute failure.

8.9 Overload Test.

8.9.1 While the tool test specimen is in the test fixture used
for the test specified in Section 8.2 or Section 8.3, as appli-
cable for the specific tool test specimen, a test load equal to
150 percent of the HSF and HPF, as applicable, shall be ap-
plied as follows for 1 minute.

8.9.1.1 For rescue tools having external pressure supply and
return ports, the test load shall be achieved by applying
150 percent of the rated system input.

8.9.1.2 Rescue tools having self-contained internal pressure
supply and return ports (closed-loop systems) shall be permit-
ted to be tested in accordance with the procedures specified in
either 8.14.2 or 8.14.4.

8.9.1.3 For rescue tools that do not meet the criteria of
8.9.1.1 or 8.9.1.2, the test load shall be applied externally.

8.9.2 For spreader tool or combination tool test specimens,
the test load shall be applied to the tool at the tip separation
producing the HSF as determined in 7.1.1.4 or 7.1.3.6. Where
the tool is also rated for pulling, the test load shall be applied
to the tool at the tip separation producing the HPF as deter-
mined in 7.1.1.5 or 7.1.3.7.

8.9.3 For ram tool test specimens, the test load shall be ap-
plied to the tool at the tip separation producing the HSF as
determined in 7.1.2.5. Where the ram tool is also rated for
pulling, the test load shall be applied to the tool at the tip
separation producing the HPF as determined in 7.1.2.6.

8.9.4 The test results shall be evaluated and the tool test speci-
men shall be examined and operated to determine pass/fail.

8.9.4.1 The inability of a tool to produce the HSF or HPF, or
both, as applicable, shall constitute failure.

8.9.4.2 The inability of a tool to be fully operational from the
fully open position to the fully closed position back to the fully
open position shall constitute failure.

8.10 Deadman Control Device Endurance Test.

8.10.1 The deadman control on the tool test specimen shall
be subjected to a continual 5000-cycle endurance test during
which fluid shall be circulated through the tool, or current
applied, so as to cause the tool to move in both the opening
and closing directions. The tool shall be operated a distance
equal to no less than 10 percent of the total travel distance of
the tool in each direction during each activation. No external
mechanical load, or resistance, shall be applied to the tool.

8.10.2 A cycle for this test shall be the activation of the con-
trol to its hard stop in each direction so as to cause the tool test
specimen to move in the opening and closing directions as
specified in 8.10.1, and then releasing the control, allowing
the control to return to its neutral position.

8.10.3 Where all deadman controls on the tool test specimen
are identical, a single test with one tool shall be conducted.
However, each different type of deadman control shall be
tested separately.

8.10.4 Following the 5000 cycles, the deadman control shall
be evaluated to determine that it has automatically returned
to the neutral position.

8.10.5 For spreaders, rams, and combination tools, the tool test
specimen shall then be evaluated in accordance with Section 8.6,
Spreading Force Sudden Power Loss Test.

8.10.5.1 The measured creep shall be evaluated to determine
pass/fail. Any creep that exceeds the requirement at 9 minutes
shall constitute failure.

8.10.5.2 The tool test specimen shall be examined and oper-
ated to determine pass/fail. The inability of a tool to produce
the HSF or HPF, or both, as applicable, shall constitute failure.

8.10.6 For cutters, the tool test specimen shall then be evalu-
ated in accordance with Section 8.14, Cutter Integrity Test.

8.11 Safety Relief Device Test.

8.11.1 The pressure and return lines shall be connected to
the tool, and the return line from the tool shall be blocked.
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8.11.2 The power unit shall be activated and the tool shall be
operated with the piston rod extending for 15 seconds to the
rated system input.

8.11.3 For spreaders, rams, and combination tools, the re-
turn line shall then be unblocked and the tool shall be tested
as specified in Section 8.6, Spreading Force Sudden Power
Loss Test. Testing in accordance with Section 8.8, Dynamic
Endurance Test, shall be permitted to be performed only once
to evaluate both Sections 8.6 and 8.11.

8.11.4 For spreaders, rams, and combination tools, pass/fail
shall be determined as specified in 7.1.1.2, 7.1.2.2, and 7.1.3.2,
respectively.

8.11.5 For cutters, the return line shall then be unblocked,
and the cutter shall be operated for five complete operational
cycles to the rated system input.

8.11.6 For cutters, pass/fail shall be determined in accor-
dance with 7.1.4.5.

8.12 Ram Bend Test.

8.12.1 The ram tool test specimen shall be tested at 95 per-
cent of the full extension as shown in Figure 8.12.1.

8.12.2 An external off-center load equal to 125 percent of the
spreading force measured at 95 percent of its full extension in
8.3.6 shall be applied to the ram while the ram is extended to
95 percent of its stroke. The load shall be applied at a point
not more than 13 mm (1⁄2 in.) from the farthest edge of the
gripping surfaces of the feet and in the same radial plane.

8.12.3 The tool test specimen shall be examined for leakage
to determine pass/fail. Any leakage shall constitute failure.

8.12.4 The tool test specimen shall be operated to determine
pass/fail. The inability of a tool to produce the HSF or HPF, or
both, as applicable, shall constitute failure.

8.13 Cutting Test.

8.13.1 The tool test specimen shall be operated to cut 12
pieces of the largest size material, indicated by the highest
numerical performance Level, that it is capable of cutting for
each material Category specified in Figure 8.13.1.

8.13.2 Each tool test specimen shall use only one set of blades
for this test.

8.13.3 Cutting shall be permitted to be performed at any area
of the blades.

Force-measuring device 

RamC

Load

F

F = measured force at the attachment points 

OffsetOffset

13 mm (¹⁄₂ in.) maximum13 mm (¹⁄₂ in.) maximum

FIGURE 8.12.1 Fixture for Ram Bend Test.

Schedule 40 A-53 Grade B

Performance
Level

Material
Category

A
Round Bar

B
Flat Bar

C
Round Pipe

D
Square Tube

E
Angle Iron

Material A-36 Hot-Rolled A-36 A-500 Grade A-36

Nominal 
size
(in.)

Diameter
(in.)

Thickness × 
Width

 (in. × in.)

Dimension × 
Wall Thickness

(in. × in.)

Square Dimension 
× Thickness 

(in. × in.)

OD × 
Wall Thickness

(in. × in.)

For SI units 1 in. = 25.4 mm.

1 ³⁄₈ ¹⁄₄ × ¹⁄₂ ³⁄₈ 0.68 × 0.09 ¹⁄₂ × 0.06 ¹⁄₂ × ¹⁄₈

2 ¹⁄₂ ¹⁄₄ × 1 ³⁄₄ 1.05 × 0.11 1³⁄₄ × 0.06 1 × ¹⁄₈

3 ⁵⁄₈ ¹⁄₄ × 2 1 1.32 × 0.13 1 × 0.08 1¹⁄₄ × ³⁄₁₆

4 ³⁄₄ ¹⁄₄ × 3 1¹⁄₄ 1.66 × 0.14 1¹⁄₄ × 0.12 1¹⁄₂ × ³⁄₁₆

5 ⁷⁄₈ ¹⁄₄ × 4 1¹⁄₂ 1.90 × 0.15 1¹⁄₂ × 0.12 1¹⁄₂ × ¹⁄₄

6 1 ³⁄₈ × 3 2 2.38 × 0.15 1³⁄₄ × 0.12 1³⁄₄ × ¹⁄₄

7 1¹⁄₄ ³⁄₈ × 4 2¹⁄₂ 2.88 × 0.20 2 × 0.15 1¹⁄₂ × ³⁄₈

8 1¹⁄₂ ³⁄₈ × 5 3 3.50 × 0.22 2¹⁄₂ × 0.19 2 × ³⁄₈

9 1³⁄₄ ³⁄₈ × 6 3¹⁄₂ 4.00 × 0.23 3 × 0.19 2¹⁄₂ × ³⁄₈

FIGURE 8.13.1 Cut Testing and Level Performance Rating.
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8.13.4 The minimum total number of qualified cuts required
for product conformance verification shall be 60; that is, 12 cuts
at the same performance Level for a single material Category and
repeated for all material Categories.

8.13.5 The performance Level shall be the same for all 12 cuts
of a single material Category but shall be permitted to be a differ-
ent performance Level for each material Category.

8.13.6 Each cut shall be observed to determine that the cut-
ter completely severs the material in a single continuous mo-
tion to determine pass/fail.

8.13.7 The number of pieces of material that are cut shall be
tabulated to determine pass/fail.

8.13.8 The performance Level at which the cutter cuts each
material Category shall be recorded and reported to deter-
mine the Level Rating for the cutter.

8.13.9 The inability of a cutter to cut through the materials at
a minimum of performance Level 1 in each of the five material
Categories shall constitute failure of the cutter.

8.14 Cutter Integrity Test.

8.14.1 The tool test specimen shall be operated in accor-
dance with the manufacturer’s instructions.

8.14.2 For rescue tools having external pressure supply and
return ports, the cutter shall be pressurized to 150 percent of
the rated system input and caused to cut into a steel rod that is
beyond the tool’s cutting capacity for 1 minute.

8.14.3 Rescue tools having self-contained internal pressure
supply and return ports (closed-loop systems) shall be permit-
ted to be tested in accordance with the procedures specified in
either 8.14.2 or 8.14.4.

8.14.4 The rescue tool cutter shall be operated at rated sys-
tem input to cut into steel that is beyond the cutting capacity
of the cutter and is connected to a force-measuring device.

8.14.4.1 The force achieved by the cutter shall be recorded.

8.14.4.2 With the cutter blades still engaged into the steel, an
opposing external force equal to 1.5 times the achieved force
shall be applied for 1 minute.

8.14.5 Following the overload condition, the cutters shall be
operated for a single cut of each material Category at the per-
formance Level for which the cutter is rated.

8.14.5.1 For each cut, the cutter shall completely sever the
material in a single continuous motion.

8.14.5.2 Cutting shall be permitted to be performed at any
area of the blades.

8.14.5.3 The power unit shall be returned to the normal op-
erating pressure so that it will not exceed the rated system
input pressure needed to perform the following test cuts.

8.14.6 The cutting process shall be evaluated to determine
pass/fail.

8.15 Impact Resistance Test.

8.15.1 The power unit test specimen shall be suspended in an
upright orientation over a solid steel plate that is at least
25 mm (1 in.) thick.

8.15.2 The power unit test specimen shall be dropped a dis-
tance of 620 mm (2 ft) onto the steel plate.

8.15.3 The power unit test specimen shall then be connected
to a tool that is designated for use with the power unit and
shall power the tool through five complete operational cycles
of the tool.

8.15.4 The rated system input of the tool that is achieved while
being powered by the power unit test specimen during each of
the five cycles shall be recorded to determine pass/fail.

8.16 Noise Test.

8.16.1 The test procedure shall be conducted in accordance
with ANSI S12.36, Standard Survey Methods for the Determination
of Sound Pressure Levels of Noise Sources.

8.16.2 The noise produced by the power unit test specimens
shall be measured at a distance of 4 m (13 ft) from the power
unit.

8.16.3 The noise production shall be recorded and evaluated
to determine pass/fail.

8.17 Incline Operational Test.

8.17.1 The power unit test specimen shall be tested while
powering a rescue tool with the largest differential oil volume
that is capable of being used with the system. The rescue tool
used in this test shall be designated for use with the power unit
test specimen.

8.17.2 The power unit test specimen shall be inclined to a
15-degree angle in one of the four horizontal axial directions.

8.17.3 The power unit test specimen shall then power the
tool through a single operational cycle to the tool’s rated sys-
tem input.

8.17.4 The rated system input that is achieved shall be re-
corded and evaluated to determine pass/fail.

8.17.5 The power unit test specimen shall then be inclined to
a 15-degree angle in the second, third, and fourth horizontal
axial directions.

8.17.6 The power unit test specimen shall then power the
tool to the tool’s rated system input through an additional
single operational cycle for each additional 15-degree hori-
zontal axial direction.

8.17.7 The rated system input that is achieved in each of the
additional 15-degree horizontal axial directions shall be re-
corded and evaluated to determine pass/fail.

8.18 Power Unit Pressure Test.

8.18.1 Power unit test specimens shall be tested on a level
surface, and the system input shall be monitored by a gauge.

8.18.2 Power unit test specimens shall be operated at the
rated system input designated for the specific power unit. The
rated system input shall be maintained for 1 minute.

8.18.3 During the 1-minute test specified in 8.18.2, the gauge
shall be observed for any fluctuation to determine pass/fail.

8.18.4 Pressure fluctuation during the 1-minute test, if any,
shall not be more than ±5 percent of the rated system input.

8.19 Power Unit Pressure Relief and Automatic Limiting Device
Test.

8.19.1 The output safety pressure relief valve or automatic
limiting device of the power unit test specimen shall be set at
the rated system input.
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8.19.2 Power unit test specimens shall be tested on a level
surface, and the system input shall be monitored by a gauge.

8.19.3 The system input of the power unit test specimen shall be
raised until the pressure relief or automatic shutoff device oper-
ates. This test cycle shall be repeated for a total of 10 cycles.

8.19.4 The system input at which the pressure relief or auto-
matic shutoff device operates shall be recorded for each of the
10 test cycles.

8.19.5 The recorded system input at which the pressure relief
or automatic shutoff device operates shall be evaluated to de-
termine pass/ fail.

8.20 Power Unit Dump Valve Test.

8.20.1 The dump valve of the power unit test specimen shall
be tested at the maximum operating flow of the prime mover.

8.20.2 Power unit test specimens shall be tested on a level
surface with the supply hose connected to a tool that is desig-
nated for use with the power unit test specimen. The supply
hose shall then be pressurized.

8.20.3 While the dump valve of the power unit test specimen
is activated (i.e., open), the hose to the tool shall be discon-
nected. The system shall be repressurized and then dumped
again.

8.20.4 The hose shall then be reconnected to the tool. The
reconnection shall be possible without causing pressurization
in the couplers or causing other related problems.

8.20.5 The disconnection and reconnection of the hose shall
be evaluated to determine pass/fail.

8.20.6 The tool shall operate normally after the hose has
been reconnected.

8.21 Power Unit Endurance Test.

8.21.1 Power unit test specimens shall be tested on a level
surface, and the system input shall be monitored by a gauge.

8.21.2 The power unit test specimen shall generate the rated
system input and shall be held at the rated system input for
20 seconds.

8.21.3 The power unit shall then be relieved of the rated
system input for 20 seconds.

8.21.4 The duration of the test shall comprise one hundred
20-second rated system input “held”/20-second rated system
input “relieved” cycles.

8.21.5 A pause shall be permitted as required for refilling the
fuel tank or changing replaceable battery packs.

8.21.6 Cooling of the hydraulic fluid, electric motor, and
electric switches shall be permitted during the test.

8.21.7 The power unit test specimen shall be observed during
and immediately after completion of the test to check for leaks
or malfunction to determine pass/fail.

8.22 Directional Valve Endurance Test.

8.22.1 The directional valve(s) of the power unit test speci-
men’s hydraulic pump shall be subjected to a continual
5000-cycle endurance test during which fluid must be circu-
lating through a connected tool, so as to cause the fluid to
circulate through the hydraulic lines connecting it to the
power unit. A cycle for this test shall be defined as the acti-
vation of the directional valve(s) to its hard stop in each

direction, and then returning the directional valve(s) to its
neutral position. It shall not be necessary to subject the
directional valves to the rated system input pressure during
the 5000 cycles.

8.22.2 Following the 5000 test cycles, the directional valve(s)
shall be pressurized to 110 percent of the rated system input.

8.22.3 The directional valve(s) shall be observed for opera-
tion and leakage to determine pass/fail.

8.23 Remote Valve Block Endurance Test.

8.23.1 Remote valve block test specimens shall be subjected
to a continual 5000-cycle endurance test during which fluid
must be circulating through a connected tool, so as to cause
the fluid to circulate through the hydraulic lines connecting it
to the power unit. A cycle for this test shall be defined as the
activation of the directional valve(s) to its hard stop in each
direction, and then returning the directional valve(s) to its
neutral position. It shall not be necessary to subject the re-
mote valve block to reach the rated system input pressure dur-
ing the 5000 system.

8.23.2 Following the 5000 test cycles, the remote valve blocks
shall be pressurized to 110 percent of the rated system input.

8.23.3 The remote valve blocks shall be observed for leakage
to determine pass/fail.

8.24 Hose Reel Endurance Test.

8.24.1 Hose reel test specimens shall be subjected to a
5000-cycle endurance test. One cycle shall consist of one
revolution in each direction.

8.24.2 After the 5000 test cycles, the rotary seal on the hose
reel test specimen shall be pressurized to 110 percent of the
maximum rated inlet pressure.

8.24.3 The rotary seal shall be observed for leakage to deter-
mine pass/fail.

8.25 Hose Assembly Proof Pressure Test.

8.25.1 The hose assembly shall be hydrostatic tested to
150 percent of the rated system input.

8.25.2 The test pressure shall be maintained for 1 minute,
+5 seconds/−0 seconds, and then released. This procedure
shall be performed twice in a 5-minute period.

8.25.3 The hose assembly shall be observed during and after
the pressurization to determine pass/fail.

Annex A Explanatory Material

Annex A is not a part of the requirements of this NFPA document
but is included for informational purposes only. This annex contains
explanatory material, numbered to correspond with the applicable text
paragraphs.

A.3.2.1 Approved. The National Fire Protection Association
does not approve, inspect, or certify any installations, proce-
dures, equipment, or materials; nor does it approve or evalu-
ate testing laboratories. In determining the acceptability of
installations, procedures, equipment, or materials, the author-
ity having jurisdiction may base acceptance on compliance
with NFPA or other appropriate standards. In the absence of
such standards, said authority may require evidence of proper
installation, procedure, or use. The authority having jurisdic-
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tion may also refer to the listings or labeling practices of an
organization that is concerned with product evaluations and is
thus in a position to determine compliance with appropriate
standards for the current production of listed items.

A.3.2.2 Authority Having Jurisdiction (AHJ). The phrase “au-
thority having jurisdiction,” or its acronym AHJ, is used in
NFPA documents in a broad manner, since jurisdictions and
approval agencies vary, as do their responsibilities. Where pub-
lic safety is primary, the authority having jurisdiction may be a
federal, state, local, or other regional department or indi-
vidual such as a fire chief; fire marshal; chief of a fire preven-
tion bureau, labor department, or health department; build-
ing official; electrical inspector; or others having statutory
authority. For insurance purposes, an insurance inspection de-
partment, rating bureau, or other insurance company repre-
sentative may be the authority having jurisdiction. In many
circumstances, the property owner or his or her designated
agent assumes the role of the authority having jurisdiction; at
government installations, the commanding officer or depart-
mental official may be the authority having jurisdiction.

A.3.2.4 Listed. The means for identifying listed equipment
may vary for each organization concerned with product evalu-
ation; some organizations do not recognize equipment as
listed unless it is also labeled. The authority having jurisdic-
tion should utilize the system employed by the listing organi-
zation to identify a listed product.

A.4.1.7 The National Fire Protection Association (NFPA),
from time to time, has received complaints that certain prod-
ucts might be carrying labels falsely identifying them as com-
pliant with an NFPA standard.

NFPA advises those purchasing a rescue tool to be aware of
the following:

For a rescue tool to meet the requirements of NFPA 1936,
Standard on Powered Rescue Tools, it must be certified by an inde-
pendent, third-party product conformance verification orga-
nization. In addition, the product must carry the label, sym-
bol, or other identifying mark of that product conformance
verification organization.

Any rescue tool system or rescue tool that does not bear
the mark of an independent, third-party product conform-
ance verification organization is NOT COMPLIANT with
NFPA 1936 even if the product label states that the item is
compliant.

For further information about product conformance veri-
fication and product labeling, refer to Chapters 4 and 5 of this
standard. Also, see the definitions for product conformance veri-
fication, labeled, and listed in Chapter 3.

Third-party product conformance verification is an impor-
tant means of ensuring the quality of rescue tool systems or
rescue tools. To be certain that an item is properly certified,
labeled, and listed, NFPA recommends that prospective pur-
chasers require appropriate evidence of product conform-
ance verification for the specific product and model from the
manufacturer before purchasing. Prospective purchasers
should also contact the product conformance verification or-
ganization and request copies of the product conformance
verification organization’s list of certified products to the ap-
propriate NFPA standard. This listing is a requirement of
third-party product conformance verification by this standard
and is a service performed by the product conformance verifi-
cation organization.

A.4.2.1 The product conformance verification organization
should have a sufficient breadth of interest and activity so that

the loss or award of a specific business contract would not be a
determining factor in the financial well-being of the agency.

A.4.2.5 The contractual provisions covering product con-
formance verification programs should contain clauses advis-
ing the manufacturer that if requirements change, the prod-
uct should be brought into compliance with the new
requirements by a stated effective date through a compliance
review program involving all currently listed products.

Without these clauses, certifiers would not be able to move
quickly to protect their names, marks, or reputations. A prod-
uct safety product conformance verification program would
be deficient without these contractual provisions and the ad-
ministrative means to back them up.

A.4.2.6 Investigative procedures are important elements of
an effective and meaningful product safety product conform-
ance verification program. A preliminary review should be car-
ried out on products submitted to the agency before any ma-
jor testing is undertaken.

A.4.2.9 The product conformance verification organization’s
follow-up inspections should include, in most instances, the
witnessing of production tests. In the case of certain products,
the product conformance verification organization inspectors
should select samples from the production line and submit
them to the main laboratory for countercheck testing. In the
case of other products, it can be beneficial to purchase
samples in the open market for test purposes.

A.4.4.1 For further information and guidance on recall pro-
grams, see 21 CFR 7, Subpart C.

A.6.1.1.7 Dust caps can be provided to keep dirt out of the
couplings.

A.6.1.4.4.2 For example, if the cutter succeeds in cutting
12 pieces each of 19 mm (3⁄4 in.) diameter round bar (perfor-
mance Level 4 of material Category A), 9.5 mm × 76 mm (3⁄8 in.
× 3 in.) flat bar (performance Level 6 of material Category B),
51 mm (2 in.) diameter round pipe (performance Level 6 of
material Category C), 38 mm × 305 mm (11⁄2 in. × 12 in.)
square tube (performance Level 5 of material Category D),
and 38 mm × 9.5 mm (11⁄2 in. × 3⁄8 in.) angle iron (perfor-
mance Level 7 of material Category E), the cutter would re-
ceive a Level Rating expressed as follows:

A4/B6/C6/D5/E7.

A.6.1.5.3.2 For example, if the cutter succeeds in cutting
12 pieces each of 19 mm (3⁄4 in.) diameter round bar (perfor-
mance Level 4 of material Category A), 9.5 mm × 76 mm (3⁄8 in.
× 3 in.) flat bar (performance Level 6 of material Category B),
51 mm (2 in.) diameter round pipe (performance Level 6 of
material Category C), 38 mm × 305 mm (11⁄2 in. × 12 in.)
square tube (performance Level 5 of material Category D),
and 38 mm × 9.5 mm (11⁄2 in. × 3⁄8 in.) angle iron (perfor-
mance Level 7 of material Category E), the cutter would re-
ceive a Level Rating expressed as follows:

A4/B6/C6/D5/E7.

A.6.2.4 The external mechanical loads that can significantly
reduce hose life include excessive flexing, twisting, kinking,
tensile or side loads, bend radius, and vibration. The manufac-
turer should consider the use of swivel-type fittings or adapters
to ensure that the hose is not twisted during usage or storage.

A.7.1.3.4.2 The 60 qualified cuts are the minimum total
where 12 cuts are made for a single numerical performance
Level in each of five material Categories.
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