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Report on Proposals  –  November 2011 NFPA 1971
_______________________________________________________________________________________________
1971-1     Log #119  FAE-SPF

_______________________________________________________________________________________________
Bruce Lowrie, Poulsbo Fire Department

I am proposing that consideration be given to changing/requiring bunker gear to be constructed of
safety colors only, yellows, greens, orange. And dark colors, black, tan, red, blue, etc. should be eliminated.

Supporting data:
Black/dark colors are not safety colors.  Organizations, agencies, and administrations that advocate or govern worker

and civilian safety all state: 'when operating in a hazardous environment were visibility is important for safety, do not
wear dark colored clothing, always wear bright/light colors'.  Their policy making is dictated by the following: red
and black are the colors the eye has the hardest time detecting day or night. all light colors are easiest for the eye
to detect. yellowish/green to greenish/yellow is the color spectrum the eye sees the best day or night. So why
would we do we use dark colors in the hazardous environments in which we operate were visibility is vital to safety?

There are numerous NIOSH LODD reports that identify the color of PPE as being a contributing factor to death.  And in
these reports specific recommendations are made for the department to provide their personnel with "brightly colored
PPE".  The  current law requiring emergency responders to wear safety vests while performing roadside operations is a
perfect example of the need for properly colored PPE.

We, as an industry, need to "get over ourselves".  Wearing black to look "cool" or be "traditional" is BS.  We are not
heroes, supermen or women, or any other egocentric driven description you want to use.  We are public servants, and
as such our duty is to do what is right, and do it for the right reasons. Those who defend wearing and using anything but
the most optimally safe and functional PPE  could only be construded as putting their personal self interest before their
duty.  Being "cool and traditional" are the unspoken contributing factors to LODD we ignore.  Our union president stands
in front of us and cries for change and being proactive.  Stating too many of our members are dying needlessly.  He is
right, we need to be proactive and make changes for the better.  We need to get the egos and personal interests out of
the way.  We need to do the research, disseminate the science, and then apply the science.  The bottom line is we all
want to go home to our family and have healthy lives.

I am proposing that consideration be given to changing/requiring bunker gear to be constructed of
safety colors only, yellows, greens, orange. And dark colors, black, tan, red, blue, etc. should be eliminated.

Supporting data:
Black/dark colors are not safety colors.  Organizations, agencies, and administrations that advocate or govern worker

and civilian safety all state: 'when operating in a hazardous environment were visibility is important for safety, do not
wear dark colored clothing, always wear bright/light colors'.  Their policy making is dictated by the following: red
and black are the colors the eye has the hardest time detecting day or night. all light colors are easiest for the eye
to detect. yellowish/green to greenish/yellow is the color spectrum the eye sees the best day or night. So why
would we do we use dark colors in the hazardous environments in which we operate were visibility is vital to safety?

There are numerous NIOSH LODD reports that identify the color of PPE as being a contributing factor to death.  And in
these reports specific recommendations are made for the department to provide their personnel with "brightly colored
PPE".  The  current law requiring emergency responders to wear safety vests while performing roadside operations is a
perfect example of the need for properly colored PPE.

We, as an industry, need to "get over ourselves".  Wearing black to look "cool" or be "traditional" is BS.  We are not
heroes, supermen or women, or any other egocentric driven description you want to use.  We are public servants, and
as such our duty is to do what is right, and do it for the right reasons. Those who defend wearing and using anything but
the most optimally safe and functional PPE  could only be construded as putting their personal self interest before their
duty.  Being "cool and traditional" are the unspoken contributing factors to LODD we ignore.  Our union president stands
in front of us and cries for change and being proactive.  Stating too many of our members are dying needlessly.  He is
right, we need to be proactive and make changes for the better.  We need to get the egos and personal interests out of
the way.  We need to do the research, disseminate the science, and then apply the science.  The bottom line is we all
want to go home to our family and have healthy lives.

The technical committee believes that color contrast with visibility enhancements makes fire
fighters more visible, and darker colors provide more contrast. Orange, green, and yellow colored garment shells would
limit fabric choices substantially.
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Report on Proposals  –  November 2011 NFPA 1971
_______________________________________________________________________________________________
1971-2     Log #CP72  FAE-SPF

_______________________________________________________________________________________________
Technical Committee on Structural and Proximity Fire Fighting Protective Clothing and Equipment,

Review entire document to: 1) Update any extracted material by preparing separate proposals to
do so, and 2) review and update references to other organizations documents, by preparing proposal(s) as required.

To conform to the NFPA Regulations Governing Committee Projects.

The Committee has generated separate proposals that address the concerns of this proposal
as well as having gone through the entire document and ensuring that all references will be updated during the
comment process.

_______________________________________________________________________________________________
1971-3     Log #CP16  FAE-SPF

_______________________________________________________________________________________________
Technical Committee on Structural and Proximity Fire Fighting Protective Clothing and Equipment,

Revise text as follows:
ASTM D 3787,

ASTM D 6797 Standard Test Method for Bursting Strength of Fabrics Constant-Rate-of-Extension (CRE) Ball Burst
Test, 2007

Specimens shall be tested as specified in ASTM D 3787,
ASTM D 6797 Standard Test Method

for Bursting Strength of Fabrics Constant-Rate-of-Extension (CRE) Ball Burst Test.
Replaces constant rate of tension (Scott tester) method with industry accepted constant rate of

extension (Instron type) method.
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Report on Proposals  –  November 2011 NFPA 1971
_______________________________________________________________________________________________
1971-4     Log #CP31  FAE-SPF

_______________________________________________________________________________________________
Technical Committee on Structural and Proximity Fire Fighting Protective Clothing and Equipment,

Revise text as follows:
In Chapter 2, add the edition year (2010) to the ANSI/ISEA Z87.1 reference.
Add a new definition as follows:

The medium size reference headform specified in ANSI Z87.1,
.

The faceshield or the faceshield/goggle component shall be positioned in accordance with the helmet
positioning index on an Alderson 50th percentile male headform specified in Figure 8.17.4.1.1 a Facial Feature
Headform as defined in Section 3.3.X.

The peripheral vision clearance shall be measured from the center of the eye with the helmet positioned
according to the helmet positioning index on the Alderson 50th percentile male headform specified in Figure 8.17.4.1.1.
Facial Feature Headform as defined in Section 3.3.X.

The helmet with the shroud attached shall be seated according to its helmet positioning index on the
Alderson 50th percentile male headform illustrated in Figure 8.17.4.1.1 Facial Feature Headform as defined in 3.3.X.

An Alderson 50th percentile male headform specified in Figure 8.17.4.1.1 A Facial Feature Headform as
defined in Section 3.3.X shall be used to hold the protective device. It shall be rigidly mounted in the horizontal position,
face up, on a base that has a mass of 30 kg (66 lb) or greater. The static stiffness of the headform shall be such that,
when a vertical downward force of 20 kg (44 lb) is applied to the forehead of the headform, the back of the headform
shall not deflect more than 2 mm ( in.).  (Also, this is of importance for item 2, so this is being referenced there as well.
This paragraph is completely rewritten to cover several issues in item 2.)

Delete:
FIGURE 8.17.4.1.1  Alderson Headform.

An Alderson 50th percentile male headform specified in Figure 8.17.4.1.1 A Facial Feature Headform as
defined in Section 3.3.X shall be used for mounting the helmet with faceshield/goggle component. The headform shall
be capable of being rotated on a vertical axis through each corneal vertex in 15 degree increments, from a first position
15 degrees to the nasal side of straight-ahead-viewing out to 90 degrees temporally, given that the headform is vertical
such that the two eyes lie in a horizontal reference plane. The headform shall be capable of being raised 10 mm (0.394
in.) and lowered 10 mm (0.394 in.) with respect to the horizontal plane to carry out testing at the 90 degrees angular
position.

The helmet with faceshield/goggle component deployed shall be mounted to the Alderson 50th percentile
male headform Facial Feature Headform as defined in 3.3.X in accordance with the helmet positioning index.

The left viewing area test specimens shall include all of the following criteria:
(1) The specimen shall be a square measuring 50 mm × 50 mm (2 in. × 2 in.).
(2) Two edges of the square section shall be parallel within ±2 degrees of the axis of the cylinder or cone in the

center of the specimen.
(3) The specimen shall be taken from the left side of the faceshield/goggle component lens and shall, as a

minimum, contain that portion of the lens that is directly in front of the pupil of the left eye as defined by positioning a
complete faceshield/goggle component in accordance with the eye/face positioning index on an Alderson 50th percentile
male headform a Facial Feature Headform as defined in Section 3.3.X

The right viewing area test specimens shall include all of the following criteria:
(1) The specimen shall be a square measuring 50 mm × 50 mm (2 in. × 2 in.).
(2) Two edges of the square section shall be parallel within ±2 degrees of the axis of the cylinder or cone in the

center of the specimen.
(3) The specimen shall be taken from the right side of the faceshield/goggle component lens and shall, as a

minimum, contain that portion of the lens that is directly in front of the pupil of the right eye as defined by positioning a
complete faceshield/goggle component in accordance with the eye/face positioning index on an Alderson 50th percentile
male headform a Facial Feature Headform as defined in Section 3.3.X.

There are discrepancies in the Alderson headform dimensions required in the standard and those of
the actual headform.  Also, the ANSI Z87.1 standard is going away from the Alderson and adopting the headform called
out in EN168 because of the discrepancies in dimensions of the Alderson and because of anatomical inconsistencies.
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Report on Proposals  –  November 2011 NFPA 1971
_______________________________________________________________________________________________
1971-5     Log #1  FAE-SPF

_______________________________________________________________________________________________

Anthoney Shawn Deaton, North Carolina State University’s Textile Protection and Comfort Center
Add new text to read as follows:

ASTM F 1291, Standard Test Method for Measuring the Thermal Insulation of Clothing Using a Heated Manikin.
Needed for measuring total heat loss of fire suits with optional CBRN protection.

The proposer has performed numerous tests with a heated mannequin and has been unable to
determine measurable differences between ensembles.

_______________________________________________________________________________________________
1971-6     Log #2  FAE-SPF

_______________________________________________________________________________________________

Anthoney Shawn Deaton, North Carolina State University’s Textile Protection and Comfort Center
Add new text to read as follows:

ASTM F 2371, Standard Test Method for Measuring the Heat Removal Rate of Personal Cooling Systems Using a
Sweating Heated Manikin.

Needed for measuring total heat loss of fire suits with optional CBRN protection.

The proposer has performed numerous tests with a heated mannequin and has been unable to
determine measurable differences between ensembles.
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Report on Proposals  –  November 2011 NFPA 1971
_______________________________________________________________________________________________
1971-7     Log #3  FAE-SPF

_______________________________________________________________________________________________

Jeffrey O. Stull, International Personnel Protection, Inc.
Add a new performance criteria (Section 7.20.4) and test method (Section 8.x) to address liquid

repellency of outer shell material used in CBRN ensemble garments.
The outer shell shall be tested as specified in Section 8.x, Liquid Chemical Repellency and Absorption Test,

and shall have an index of penetration of no more than 3 percent and index of repellency of no less than 95 percent.

This test method shall apply to outer shell material used in protective garments of CBR protective
ensembles.

Specimens shall be conditioned as specified in Section 8.1.3, using 10 cycles of laundering, consisting of 10
washes and 10 dryings.

Samples for conditioning shall be 1-m (1-yd) square of material.
A total of three specimens shall be tested for each test chemical.

The test apparatus shall be as specified in ISO 6530, Protective Clothing – Protection Against Liquid
Chemicals – Determination of Resistance of Materials to Penetration by Liquids.

The following test chemicals shall be used:
(1) 40 percent sodium hydroxide NaOH)
(2) 30 percent sulfuric acid (H2SO4)
(3) heptane (100 percent)
(4) iso-octane/toluene mixture (50/50)

Specimens shall be tested as specified in ISO 6530, Protective Clothing – Protection Against Liquid
Chemicals – Determination of Resistance of Materials to Penetration by Liquids.

The index of repellency and index of penetration shall be reported for each specimen and each chemical.
The average index of repellency and average index of penetration shall be calculated and reported for all

specimens for each chemical.
The average index of repellency and average index of penetration for each chemical shall be

used to determine pass or fail performance.
Add following reference to Section 2.3.8:
ISO 6530, Protective Clothing – Protective Again Liquid Chemicals – Determination of Resistance of Materials to

Penetration by Liquids, 2004.
Garments used in ensembles providing optional CBRN protection should use outer shell materials,

which readily repel chemicals. This minimizes the level of contamination that is absorbed by the clothing, making it safer
for the fire fighter to doff contamination and prevent its spread outside the warm zone. The proposed test evaluates the
repellency, absorption or penetration of a specific test liquid through a material. The proposed indices are established in
ISO 11613, the international standard on fire fighter protective clothing.

The technical committee rejected the proposal because it did not see the perceived value in the
addition of a chemical run off test for the outer shell of CBRN ensembles. The battery of tests  currently required under
the CBRN option is sufficient to establish the level of protection desired. In addition, there is nothing in the current
standard that prevents a manufacturer from utilizing such technology.
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Report on Proposals  –  November 2011 NFPA 1971
_______________________________________________________________________________________________
1971-8     Log #CP49  FAE-SPF

_______________________________________________________________________________________________
Technical Committee on Structural and Proximity Fire Fighting Protective Clothing and Equipment,

Add a definition to Section 3.3 as follows:
The part of the glove that extends from the tip of the fingers to the wrist crease or a specified

distance beyond the wrist crease.
Glove body definition being added to this standard as it has been previously omitted.

6Printed on  8/24/2010



Report on Proposals  –  November 2011 NFPA 1971
_______________________________________________________________________________________________
1971-9     Log #CP12  FAE-SPF

_______________________________________________________________________________________________
Technical Committee on Structural and Proximity Fire Fighting Protective Clothing and Equipment,

Add a new definition to Chapter 3 and associated Annex item as follows:
Definitions section to be renumbered accordingly.

Facial Feature Nonconductive Test Headform.  A headform meeting the dimensional requirements of the
medium size reference headform specified in ANSI Z87.1,

.
This headform can be produced by having a mold made of the Facial Feature Headform as specified in

Section 3.3.X.  Then the mold can be used to make a headform using a nonconductive material such as ceramic,
porcelain, etc.

Add a new section to the end of Section 6.4 as follows:
Note: section numbers below indicate proposed placement of new text in the document.

The complete helmet assembly shall have no parts intrude the Protected Ocular Zone.
The helmet shall be positioned as described in 8.X.1 on the Facial Feature Nonconductive Test Headform

specified in Section 3.3.X.  Where the crown clearance of the helmet is adjustable, the helmet shall be mounted with the
least amount of clearance.

The Protected Ocular Zone is a three dimensional space eminating from the Facial Feature Nonconductive
Test Headform as defined by the following boundaries and shown in Figure 6.4.8.2:

1.)  Upper Boundary.  Horizontal plane located 85mm below the crown of the headform which is the intersection of the
midsagittal and coronal planes.

2.)  Lower Boundary.  Horizontal plane located 137mm below the crown of the headform which is the intersection of the
midsagittal and coronal planes.

3.)  Side Boundaries.  Vertical planes located 58mm on either side of the midsagittal plane and eminating from the
surface of the headform at a dihedral angle of 85 degrees.

Insert Figure 6.4.8.2  Protected Ocular Zone.

Any faceshield and/or goggle eye protection devices shall be in the stowed position as described in Section
8.1.X (Note, this is the Faceshield/Goggle Component Stowed Position section).

The Protected Ocular Zone dimensions were developed from the dimenision of the eye socket area on the
Facial Feature Nonconductive Test Headform specified in 3.3.X.  Also the 85 degree dihedral angle was used for the
sides as is used for the side field of vision of faceshields/goggles currently.

Revise the following sections:
Helmets shall be tested for resistance to heat as specified in Section 8.6, Heat and Thermal Shrinkage

Resistance Test. The following results shall be considered unacceptable:
(1) Parts of the complete helmet assembly that do not contact the headform before this test come in contact with

the headform as a result of this test
(2) Shell dDistortion in of the back of the shell extending more than 40 mm (1 in.) below the original position of the

helmet
(3) Distortion of the front and sides of the shell extending more than 30 mm (1 in.) below the original position of the

helmet.
(4) Separation, melting, or dripping of the retention system, energy absorption system, or ear covers
(5) Dysfunctional chin strap closure device
(6) Ignition of any part of the helmet assembly
(7) Ignition or melting of the product labels
(8) Part of the faceshield/goggle component that was not below the brim line prior to the test be below the brim line

after the test Any material passing through or intruding into the Protected Ocular Zone as described in Section 6.4.8.2.
(9)   Dripping of the faceshield/goggle component

Helmets with ear covers deployed and with the faceshield/goggle component in the stowed position as
described in 8.X shall be seated positioned as described in 8.X on the Facial Feature Nonconductive Test Headform
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Report on Proposals  –  November 2011 NFPA 1971
specified in 3.3.X.  Where the crown clearance of the helmet is adjustable, the helmet shall be mounted with the least
amount of clearance. Helmets with goggle components shall be tested both with and without the goggle protection
device deployed. on the nonconductive test headform specified in Figure 8.6.12.3 and shall be positioned according to
the helmet positioning index. The headform with helmet attached shall be placed in the center of the test oven with the
centerline of the front of the helmet facing the airflow. Only one helmet specimen shall be tested at a time.

Delete Existing Figure 8.6.12.3

Insert new Figure 8.6.12.3  Nonconductive Test Headform

Following removal from the oven, the helmet shall be allowed to cool at room temperature for not less than 2
minutes. The shell distortion shall then be measured at the front, back, and sides at eight points radially separated by 45
degrees relative to their original position. The helmet shall be examined to ascertain any effects of the heat exposure.

Revise Section 8.6.12.7 as follows:
Helmet shell distortion shall be measured at the back and sides of the helmet as shown in Figure 8.6.12.7.

The sides of the helmet shall be the left and right part of the shell from the Protected Ocular Zone as
described in Section 6.4.8.2 to midway between the coronal plane and the rear midsagittal plane.

The back of the helmet shall be the part of the shell from midway between the left coronal and rear
midsagittal plane and midway between the right coronal and rear midsagittal plane.

The helmet shall be measured for side shell distortion at the left and right  shell edges at the coronal plane.
Any part of the side of the helmet that shows more droop than these points shall also be measured.

The helmet shall be measured for back shell distortion at the back shell edge at the rear midsagittal plane.
Any part of the helmet back that shows more droop than this point shall also be measured.

The amount of drooping at any part of the side or back of the helmet shell shall determine pass or fail
performance.

Insert Figure 8.6.12.7

Revise text as follows:
For faceshield/goggle components, these components, attached to the helmet, shall be conditioned by placing

them on a room temperature, solid, nonmetallic headform conforming to the dimensions in Figure 8.6.12.3 8.6.16.4 and
by exposing them to a temperature of 108°C, +2°/-0°C (225°F, +3°/-0°F), for 20 minutes, +15/-0 seconds. The impact
test shall be completed within 15 seconds, ±5 seconds, after removal from the environmental chamber, or the
faceshield/goggle components shall be reconditioned and retested.

Hoods shall be donned on an nonconductive test headform specified in Figure 8.6.12.3 8.6.16.4. The
dimensions of the face opening shall be measured as specified in Section 8.47.4.2. Measurements shall also be made
at the back and both sides of the hood from the top of the hood to the basic plane. The location of the basic plane on the
hood shall be marked at each location.

Specimens shall be donned on a nonconductive test headform specified in Figure 8.6.12.3 8.6.16.4 . The
dimensions of the face opening shall be measured as specified in Section 8.47.4.2. Measurements shall also be made
at the back and both sides of the hood from the top of the hood to the basic plane. The location of the basic plane on the
hood shall be marked at each location.

After washing, each specimen shall be donned on a nonconductive test headform specified in Figure
8.6.12.3 8.6.16.4 . The dimensions of the face opening shall be measured as specified in Section 8.47.4.2.
Measurements shall also be made from the top of the hood to the marks at the back and both sides of the hood.

Currently, the standard addresses drooping of faceshields/goggles mounted above the brim of
helmets.  The Helmet Task Group agreed that there is a need to address drooping for anything mounted anywhere on
the helmet.  The Helmet Task Group agreed that the original intent of the Heat Resistance requirement is that nothing is
to droop into the field of vision regardless of the starting position.  Also, we added a design requirement to reflect the
group’s opinion that nothing should start within this area either.

8Printed on  8/24/2010
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Report on Proposals  –  November 2011 NFPA 1971
_______________________________________________________________________________________________
1971-10     Log #95  FAE-SPF

_______________________________________________________________________________________________
Tim Durby, Phoenix Fire Department

Add text to read as follows:
The innermost component of the footwear composite that comes into contact with the wearers skin.

The innermost separable layer of the footwear composite that is designed to come into contact with the
wearer's skin shall be individually tested for resistance to heat as specified in Section 8.6 Heat and Thermal Shrinkage
Resistance Test, and shall not melt, separate, or ignite.

Hood, wristlet, helmet ear cover materials, helmet shrouds, helmet covers, innermost glove liners, innermost
footwear liner, trim, and label materials.

Modificaitons to this test method for testing garment outer shell, moisture barrier, thermal barrier, winter liner,
helmet ear cover, helmet shrouds, helmet covers, innermost footwear liner materials, and innermost glove liner
materials shall be as specified in Section 8.6.8.

The footwear liner material comes into direct contact with the wearer and unlike other similar
components does not have any performance requirements associated with it.  The footwear liner materials should be
treated in a similar manner as the glove inner liner materials which also come into direct contact with the wearer.   The
same requirements are being suggested fore the footwear as are required for gloves.

There is no evidence of boot liners melting or causing injuries in the field.
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Report on Proposals  –  November 2011 NFPA 1971
_______________________________________________________________________________________________
1971-11     Log #110  FAE-SPF

_______________________________________________________________________________________________
Patricia A. Gleason, Safety Equipment Institute (SEI)

Add new text as follows:
A system whereby a certification organization determines

that a manufacturer has demonstrated the ability to produce a material, component, or product assembly that complies
with the applicable requirements of this standard and establishes a follow-up program conducted by the certification
organization as a check on the methods the manufacturer uses to determine continued compliance of listed materials,
components, and product subassemblies with the applicable requirements of this standard.

Certification organizations shall be permitted to provide component recognition for materials, components, and
product subassemblies in accordance with the following requirements.

Certification organizations shall only provide component recognition for those materials, components, and
product subassemblies where specific design and performance criteria can be directly applied, where the specific
criteria is not dependent on material, component, or product subassembly conformance to other criteria in this standard,
and where the responsibility for the material, component, or product subassembly can be attributed to a single
manufacturer.

Only those materials, components, and product subassemblies that can be separately tested to specific
requirements in this standard can be subjected to component recognition. For example, an outer shell material can be
independently evaluated for flame resistance, heat resistance, thermal shrinkage resistance, tear strength, tensile
strength, cleaning shrinkage, and water absorption resistance, and thus can be component recognized. Similarly, glove
moisture barriers can be component recognized in some instances because even though the requirement specifies
testing of the glove composite and seams, the conditioning used to qualify the moisture barrier specifies a particular
material lay-up for testing both liquid penetration resistance and viral penetration resistance that is independent of the
glove construction. It is also possible that the manufacturer of the glove moisture barrier is also responsible for the
construction of the glove moisture barrier seams, when provided as an insert. In contrast, the toe reinforcement of
footwear cannot be subjected to applicable testing without the mounting of the toe reinforcement in the footwear toe and
thus cannot be component recognized. In the case of a garment composite, while it is possible to independently test a
composite consisting of outer shell, moisture barrier, and thermal barrier for thermal protective performance and total
heat loss testing, unless all three layers are provided by the same manufacturer, then component recognition cannot be
applied.

Certification organizations that provide component recognition shall meet all of the requirements specified in
Section 4.2, Certification Program, Section 4.3, Inspection and Testing, and Section 4.4, Recertification.

Certification organizations that provide component recognition shall require manufacturers of materials,
components, and product subassemblies that are subject to component recognition to meet the applicable requirements
specified in Section 4.5, Manufacturers’ Quality Assurance Program, Section 4.6, Hazards Involving Compliant
Products, Section 4.7, Manufacturers’ Investigation of Complaints and Returns, and Section 4.8, Manufacturers’ Safety
Alert and Product Recall Systems.

Materials, components, and product subassemblies that meet the respective applicable requirements of this
standard shall be listed.

If requested by the manufacturer submitting for certification, the certification organization shall accept component
recognition for those materials, components, or product subassemblies that have been component recognized by a
different certification organization. This organization shall meet (1) the requirements of Section 4.2, Certification
Program, and (2) provide evidence of compliance for its conformity with the requirements for a certification organization.

The certification organization shall request from the submitting manufacturer, as part of a product certification
that uses the component recognition for a material, component or product assembly listed by a different certification
organization, a copy of the test report or test data which demonstrates compliance of the material, component or product
subassembly with the applicable requirements of this standard.

Component recognition is a practice used in the fire and emergency services protective clothing
industry to help spread costs and responsibilities for product testing and quality assurance practices. This proposal
formalizes the practice of component recognition as part of the standard. The proposed changes to NFPA 1971 help to
ensure that component recognition practices are consistently applied by certification organizations and provide the
intended benefits to the fire and emergency services.

10Printed on  8/24/2010



Report on Proposals  –  November 2011 NFPA 1971

The Technical Correlating Committee directed the technical committee to reject this proposal.
There was no agreement on the language in the proposal. Further discussion may be necessary at the next TCC ROP
meeting.

_______________________________________________________________________________________________
1971-12     Log #76  FAE-SPF

_______________________________________________________________________________________________
Grace G. Stull, International Personnel Protection, Inc.

Add text to read as follows:
The area of the glove, including the fingers and sides of the fingers that are not defined as the glove

palm.
This term is used to define which portions of the glove are tested when criteria are applied to the

back area of the glove.  The identification of the back area is intended to include all parts of the glove that are not
defined as the palm area and would include the sides of the fingers, plus all other layers immediately interior to  these
portions of the glove.  In some instances, test requirements may apply to the back but exclude the sides of the fingers.

The term back used throughout the standard in order to determine which portions of the glove are
subjected to certain tests. A definition for the glove back is presented to help promote consistency in making this
determination.

See committee action on Committee Proposal on 1971-135 (Log #CP11).
See statement on Committee Proposal on 1971-135 (Log #CP11).

_______________________________________________________________________________________________
1971-13     Log #77  FAE-SPF

_______________________________________________________________________________________________
Grace G. Stull, International Personnel Protection, Inc.

Add text to read as follows:
The interior side areas of the small, ring, middle, and index fingers for a glove, that are

hidden from sight, as observed both from the glove palm and glove back sides, when an individual wearing a correctly
sized glove has his or her fingers completely closed.

This term is used to define which portions of the glove back are excluded when specific
tests are applied to the back area of the glove.  The identification of the glove finger sides is intended to differentiate
those portions of the gloves that are formed between the small, ring, middle, and index fingers of the glove.

Reference is made to the sides of the fingers in some sections of the standard in order to determine
which portions of the glove are subjected to certain tests.  A definition for the glove finger sides is presented to help
promote consistency in making this determination.

See committee action on Committee Proposal on 1971-135 (Log #CP11).
See statement on Committee Proposal on 1971-135 (Log #CP11).
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_______________________________________________________________________________________________
1971-14     Log #78  FAE-SPF

_______________________________________________________________________________________________
Grace G. Stull, International Personnel Protection, Inc.

Add text to read as follows:
The area of the glove, including the fingers, that comes in contact with a surface when an individual

wearing a correctly sized glove lays their gloved hand completely flat on even, flat surface.
This term is used to define which portions of the glove are tested when criteria are applied to the

palm area of the glove.  The identification of the palm area is intended to include the part of the glove that actually
comes in contact with the even, flat surface plus all other layers immediately above those portions of the glove that are
between the surface and the individual wearer's hand.

The term palm is used throughout the standard in order to determine which portions of the glove are
subjected to certain tests.  A definition for glove palm is presented to help promote consistency in making this
determination.

See committee action on Committee Proposal on 1971-135 (Log #CP11).
See statement on Committee Proposal on 1971-135 (Log #CP11).

_______________________________________________________________________________________________
1971-15     Log #99  FAE-SPF

_______________________________________________________________________________________________
Steven D. Corrado, Underwriters Laboratories Inc.

Add text to read as follows:
Harness or other fall protection device that penetrates the outer

shell; are incorporated as part of the closure system of the garment; or are attached to garment using a means other
than belt loops.

Revise to add requirement for integrated fall protection devices (flame test).
Revise to add requirements for integrated fall protection devices (heat resistance test).

Harnesses are being integrated into fire fighting garments.  Currently, NFPA 1971 requires that all
material be tested for heat/flame with the exception of hook/loop where it comes in contact with the body.  It is unclear
what heat/flame requirements integrated or permanently attached harnesses are to meet (if any).  Proposal would define
what an integrated fall device consists of, and what requirements would be imposed.

Add new text as follows:
7.1.3.5  Life safety harnesses, escape belts and ladder belts shall meet the performance requirements specified in

7.1.3 only when they penetrate the outer shell, are incorporated as part of a garment closure system, or are attached to
the garment.

3.3.X Harness. An equipment item; an arrangement of materials secured about the body used to support a person.
3.3.X Belt. An equipment item configured as a device that fastens around the waist only and designated as a ladder

belt or an escape belt.
Rather than add a new definition, the technical committee proposes to specifically add life

safety harnesses, escape belts and ladder belts when they penetrate the outer shell, incorporated as part of a garment
closure system, or are attached to the garment to the specific list of items to be flame and heat tested. In addition, the
definitions of harness and belt are added from NFPA 1983, Standard on Life Safety Rope and Equipment for
Emergency Services.
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_______________________________________________________________________________________________
1971-16     Log #83  FAE-SPF

_______________________________________________________________________________________________
Jeffrey O. Stull, International Personnel Protection, Inc.

Define a Structural Fire Fighting Protective Ensemble with Optional Limited Vapor Protection,
provide labeling, design, and performance requirements in Section 5.2, 5.3, 6.19, and 7.19 that establish a full structural
ensemble that offers limited vapor protection to prevent the absorption of toxic industrial chemicals from contacting the
wearer's skin.  The proposed tests include overall ensemble testing, MIST testing at lower levels, and permeation testing
against only TICs.

****Insert Include 1971_L83_R.doc Here****

The implementation of CBRN requirements during the 2007 edition was the first occasion mandating
full testing of the garment (in MIST and liquid integrity evaluations).  This testing has value for the fire service for the
prevention of fire ground contaminants with the skin and under clothing of the fire fighter.  The proposal is made as an
option and will permit the application of other full ensemble tests that evaluate the overall system worn by the fire fighter.

At this time the technical committee does not believe there is sufficient information provided to
approve inclusion of the suggested requirements in this proposal.  While there are test methods available there is not
adequate information to determine the value of incorporating this concept into the standard.  Furthermore, the current
CBRN option provides a mechanism for this type of protection at a higher level of performance.  Therefore, anyone
wishing to specify a higher level of vapor and liquid protection can utilize ensembles meeting the requirements of the
CBRN option.

_______________________________________________________________________________________________
1971-17     Log #28  FAE-SPF

_______________________________________________________________________________________________
Glossary of Terms Technical Advisory Committee ,

Revise text to read as follows:
The layer or layers of materials or components. Any layering of ensemble material(s), ensemble

element materials, or components as they appear in the final garment construction.
It is important to have consistent definitions of terms within NFPA.  The term composite at present has

3 definitions, as follows:
Composite:
A combination of materials that are generally recognized as distinct entities — for example, coated or laminated

materials. (270)
Any layering of ensemble material(s), ensemble element materials, or components as they appear in the final garment

construction. (1994)
The layer or layers of materials or components  (1970, 1951, 1971, 1977, 1991, 1992)
The preferred NFPA definition is the one in NFPA 270, but clearly the documents associated with fire fighters/first

responders have special needs not covered by the definition in NFPA 270.  It is recommended that a consistent
definition be adopted for NFPA 1951, 1971, 1977, 1991, 1992 and 1994.  The definition proposed is used in NFPA 1994
but is suitable for all of these documents and it is more descriptive than the one used in the other documents.

The technical committee is using the definition for composite from the Technical Correlating
Committee glossary of terms.
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Provide modifications to scope and application: 
 
1.1.X This standard shall also specify additional optional requirements for structural fire fighting 
protective ensembles and proximity fire fighting protective ensembles that will provide limited 
protection from chemical vapors and biological airborne pathogens.  
 
1.1.6 Other than for the certification of structural or proximity protective ensembles to the 
optional limited vapor protection and CBRN requirements, this standard shall not specify the 
respiratory protection that is necessary for proper protection with both protective ensembles. 
 
Add new definitions: 
 
3.3.X Structural Fire Fighting Protective Ensemble with Optional Limited Vapor 
Protection. A compliant structural fire fighting protective ensemble that is also certified as an 
entire ensemble to meet the optional requirements for limited protection from chemical vapors 
and biological airborne pathogens. 
 
3.3.Y Proximity Fire Fighting Protective Ensemble with Optional Limited Vapor 
Protection. A compliant structural fire fighting protective ensemble that is also certified as an 
entire ensemble to meet the optional requirements for limited protection from chemical vapors 
biological, airborne pathogens. 
particulates hazards. (See also 
 
3.3.Z Limited Vapor Barrier Layer. The part of the composite that is intended to provide 
limited protection against chemical vapors and biological airborne pathogens. 
 
Add additional labeling criteria. 
 
5.2.1.3 Where an entire ensemble is also certified as compliant with the optional requirements 
for protection against limited vapor protection, each element of the entire ensemble shall have at 
least the additional following compliance statement on the product label in place of the 
compliance statement specified in 5.2.1. The appropriate term for the element type — garment, 
helmet, glove, footwear, hood — shall be inserted in the compliance statement text where 
indicated. Other than the words “LIMITED VAPOR PROTECTIVE ENSEMBLE,” all product 
label letters and figures shall be at least 2.5 mm (3⁄32 in.) in height. The letters of “LIMITED 
VAPOR PROTECTIVE ENSEMBLE” shall be at least 10 mm (3⁄8 in.) in height. 
“LIMITED VAPOR PROTECTIVE ENSEMBLE 
THIS ELEMENT IS NOT INTENDED AS PART OF A HAZARDOUS MATERIALS 
PROTECTIVE ENSEMBLE. THIS STRUCTURAL FIRE FIGHTING PROTECTIVE 
(insert appropriate element term here) MEETS THE (insert appropriate element term 
here) REQUIREMENTS OF NFPA 1971, 2007 EDITION, AND THE OPTIONAL 
REQUIREMENTS FOR LIMITED VAPOR PROTECTION WHEN WORN TOGETHER 
WITH THE OTHER SPECIFIED ELEMENTS AND INTERFACE COMPONENTS OF 
THE ENSEMBLE. 
DO NOT REMOVE THIS LABEL.” 
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5.2.1.4 The garment element of the ensemble meeting the optional requirements for limited 
vapor protection agents shall list those items of the certified ensemble by manufacturer name and 
model number on the product label. 
5.3.1.3 Where an entire ensemble is also certified as compliant with the optional requirements 
for protection against limited vapor protection, each element of the entire ensemble shall have at 
least the additional following compliance statement on the product label in place of the 
compliance statement specified in 5.2.1. The appropriate term for the element type — garment, 
helmet, glove, footwear, shroud — shall be inserted in the compliance statement text where 
indicated. Other than the words “LIMITED VAPOR PROTECTIVE ENSEMBLE,” all product 
label letters and figures shall be at least 2.5 mm (3⁄32 in.) in height. The letters of “LIMITED 
VAPOR PROTECTIVE ENSEMBLE” shall be at least 10 mm (3⁄8 in.) in height. 
“LIMITED VAPOR PROTECTIVE ENSEMBLE 
THIS ELEMENT IS NOT INTENDED AS PART OF A HAZARDOUS MATERIALS 
PROTECTIVE ENSEMBLE. THIS PROXIMITY FIRE FIGHTING PROTECTIVE 
(insert appropriate element term here) MEETS THE (insert appropriate element term 
here) REQUIREMENTS OF NFPA 1971, 2007 EDITION, AND THE OPTIONAL 
REQUIREMENTS FOR LIMITED VAPOR PROTECTION WHEN WORN TOGETHER 
WITH THE OTHER SPECIFIED ELEMENTS AND INTERFACE COMPONENTS OF 
THE ENSEMBLE. 
DO NOT REMOVE THIS LABEL.” 
 
5.3.1.4 The garment element of the ensemble meeting the optional requirements for limited 
vapor protection agents shall list those items of the certified ensemble by manufacturer name and 
model number on the product label. 
 
Add new section to design requirements (similar to CBRN option): 
 
6.19 Optional Design Requirements for Limited Protection from Chemical Vapors and 
Airborne Pathogens. 
6.19.1 Limited Vapor Protective Ensemble Design Requirements for Both Ensembles. 
6.19.1.1 Limited vapor ensembles shall have at least the applicable design requirements specified 
in this section where inspected and evaluated by the certification organization as specified in 
Section 4.3, Inspection and Testing. 
6.19.1.2 Limited vapor ensembles, including SCBA, shall be designed to protect the wearer’s 
upper and lower torso, head, arms, legs, hands, and feet. 
6.19.1.3 Limited vapor ensemble elements shall include garments, helmet, gloves, footwear, 
interface components, and hood when the hood is not already part of the protective garment. 
6.19.1.4 The manufacturer shall specify each SCBA that is part of the limited vapor protective 
ensemble. All SCBA specified by the ensemble manufacturer for inclusion in the ensemble shall 
be certified to NFPA 1981, Standard on Open-Circuit Self-Contained Breathing Apparatus for 
Fire and Emergency Services, and shall be certified by NIOSH as CBRN SCBA compliant with 
the Statement of Standard for NIOSH CBRN SCBA Testing. 
6.19.1.5 Limited vapor ensembles shall be designed to accommodate the SCBA specified by the 
manufacturer for the specific ensemble. 
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6.19.2 Additional Limited Vapor Design Requirements for Structural Fire Fighting 
Protective Ensembles Only. (Reserved) 
6.19.3 Additional Limited Vapor Design Requirements for Proximity Fire Fighting 
Protective Ensembles Only. (Reserved) 
6.19.4 Limited Vapor Protective Garment Element Design Requirements for Both 
Ensembles. 
6.19.4.1 Limited vapor protective garments shall have at least the applicable design requirements 
specified in this subsection where inspected and evaluated by the certification organization as 
specified in Section 4.3, Inspection and Testing. 
6.19.4.2 Limited vapor protective garments shall be designed and configured to protect at least 
the wearer’s upper and lower torso, arms and legs, but excluding the hands, feet, and head. 
6.19.4.2.1 Limited vapor protective garments shall be permitted to include integrated hoods to 
protect the wearer’s head in conjunction with the SCBA specified by the ensemble manufacturer. 
6.19.4.3 All hardware and external fittings shall be free of rough spots, burrs, or sharp edges that 
could tear primary materials. 
6.19.5 Additional Limited Vapor Design Requirements for Structural Fire Fighting 
Protective Garment Elements Only. (Reserved) 
6.19.6 Additional Limited Vapor Design Requirements for Proximity Fire Fighting 
Protective Garment Elements Only. (Reserved) 
6.19.7 Limited Vapor Protective Helmet Elements Design Requirements for Both 
Ensembles. 
6.19.7.1 Helmets shall have at least the applicable design requirements specified in this 
subsection where inspected by the certification organization as specified in Section 4.3, 
Inspection and Testing. 
6.19.7.2 Where the limited vapor barrier layer is provided in the protective hood and provides an 
interface with the CBRN SCBA specified by the ensemble manufacturer, the helmet shall not be 
required to incorporate a limited vapor barrier layer. 
6.19.7.3 Where the helmet is not required to demonstrate compliance with the limited vapor 
design and performance requirements, the manufacturer shall not specify a specific helmet as 
part of the limited vapor protective ensemble. 
6.19.8 Additional Limited Vapor Design Requirements for Structural Fire Fighting 
Protective Helmet Elements Only. (Reserved) 
6.19.9 Additional Limited Vapor Design Requirements for Proximity Fire Fighting 
Protective Helmet Elements Only. (Reserved) 
6.19.10 Limited Vapor Protective Glove Elements Design Requirements for Both 
Ensembles. 
6.19.11 Additional Limited Vapor Design Requirements for Structural Fire Fighting 
Protective Glove Elements Only. (Reserved) 
6.19.12 Additional Limited Vapor Design Requirements for Proximity Fire Fighting 
Protective Glove Elements Only. (Reserved) 
6.19.13 Limited Vapor Protective Footwear Elements Design Requirements for Both 
Ensembles. 
6.19.14 Additional Limited Vapor Design Requirements for Structural Fire Fighting 
Protective Footwear Elements Only. (Reserved) 
6.19.15 Additional Limited Vapor Design Requirements for Proximity Fire Fighting 
Protective Footwear Elements Only. (Reserved) 
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6.19.16 Limited Vapor Protective Hood Interface Component Design Requirements for 
Both Ensembles. 
6.19.16.1 Limited vapor hood interface components shall have at least the applicable design 
requirements specified in this subsection where inspected by the certification organization as 
specified in Section 4.3, Inspection and Testing. 
6.19.16.2 Limited vapor hood interface components shall be designed and configured to protect 
the wearer’s head, neck, and face areas, excluding the portion of the face covered by the 
facepiece of the SCBA specified by the ensemble manufacturer. 
6.19.16.3 Limited vapor hood interface components shall be permitted to be integrated with the 
protective garment. 
6.19.17 Limited Vapor Protective Hood Interface Component Design Requirements for 
Structural Fire Fighting Ensembles. 
6.19.18 Limited Vapor Protective Shroud Interface Component Design Requirements for 
Proximity Fire Fighting Ensembles. (Reserved) 
 
Add new section to performance requirements (similar to CBRN option): 
 
7.19 Optional Performance Requirements for Limited Protection Chemical Vapors and 
Biological Airborne Pathogens. 
7.19.1 Limited Vapor Protective Ensemble Performance Requirements for Both Ensembles. 
7.19.1.1 The entire limited vapor protective ensemble shall be tested for overall inward leakage 
as specified in Section 8.66, Man-In-Simulant Test (MIST), and shall have an average local 
physiological protective dosage factor (PPDFi) value at each PAD location for the four 
ensembles tested of no less than 120.0 and a systemic physiological protective dosage factor 
(PPDFsys) value for each tested ensemble no less than 76.0. 
{these values are based on Class 3 performance in NFPA 1994} 
7.19.1.2 The entire limited vapor protective ensemble shall be tested as specified in Section 8.48, 
Whole Garment and Ensemble Liquid Penetration Test, and shall show no liquid penetration. 
7.19.1.3 Each ensemble element’s limited vapor barrier layer and the limited vapor barrier layer 
seams shall be tested for permeation resistance as specified in Section 8.67, Chemical 
Permeation Resistance Test, the an average cumulative permeation in 1 shall not exceed 6.0 
μg/cm2. 
{this testing is specified only against toxic industrial chemicals} 
7.19.2 Additional Limited Vapor Performance Requirements for Structural Fire Fighting 
Protective Ensembles Only. (Reserved) 
7.19.3 Additional Limited Vapor Performance Requirements for Proximity Fire Fighting 
Protective Ensembles Only. (Reserved) 
7.19.4 Limited Vapor Protective Garment Element Performance Requirements for Both 
Ensembles. 
7.19.4.1 Where the garment element limited vapor barrier material and the limited vapor barrier 
material seams are also the moisture barrier and moisture barrier seams for the garment, the 
garment’s limited vapor barrier material and the limited vapor barrier material seams shall meet 
all the performance requirements for the moisture barrier and the moisture barrier seams 
specified in 7.1.3, 7.1.4, 7.1.5, 7.1.7, 7.1.12, 7.1.13, 7.1.14, 7.1.15, 7.1.16, 7.1.17, and 7.1.24. 
7.19.4.2 Where the garment limited vapor barrier material and limited vapor barrier material 
seams are the external layer of the garment, the garment limited vapor barrier material and 
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limited vapor barrier material seams shall also meet all the performance requirements for the 
outer shell and the outer shell seams specified in 7.1.3, 7.1.4, 7.1.5, 7.1.8, 7.1.11, 7.1.13, 7.1.18, 
and 7.1.19. 
7.19.4.3 Where the limited vapor barrier material is configured as an external layer of the 
garment, the limited vapor barrier material shall be tested for bursting strength as specified in 
Section 8.13, Burst Strength Test, and shall have a bursting strength of not less than 156 N (35 
lbf). 
7.19.4.4 Where the limited vapor barrier material is configured as an external layer of the 
garment, the limited vapor barrier material shall be tested for puncture propagation tear 
resistance as specified in Section 8.68, Puncture Propagation Tear Resistance Test, and shall 
have a puncture propagation tear resistance of not less than 31 N (7 lbf). 
7.19.4.5 Where the limited vapor barrier material is configured as an external layer of the 
garment, the limited vapor barrier material shall be tested for cold weather performance as 
specified in Section 8.69, Cold Temperature Performance Test 1, and shall have a bending 
moment of not greater than 0.057 N-m (1⁄2 in.-lbf) at an angular deflection of 60 degrees at 
−25°C (−13°F). 
7.19.5 Additional Limited Vapor Performance Requirements for Structural Fire Fighting 
Protective Garment Elements Only. (Reserved) 
7.19.6 Additional Limited Vapor Performance Requirements for Proximity Fire Fighting 
Protective Garment Elements Only. (Reserved) 
7.19.7 Protective Helmet Element Limited Vapor Performance Requirements for Both 
Ensembles. (Reserved) 
7.19.8 Additional Limited Vapor Performance Requirements for Structural Fire Fighting 
Protective Helmet Elements Only. (Reserved) 
7.19.9 Additional Limited Performance Requirements for Proximity Fire Fighting 
Protective Helmet Elements Only. (Reserved) 
7.19.10 Protective Glove Elements Limited Performance Requirements for Both Ensembles. 
7.19.10.1 Where the limited vapor barrier layer is the most external layer of the glove element, 
the limited vapor barrier layer shall be tested for cut resistance as specified in Section 8.22, Cut 
Resistance Test, and shall have a blade travel distance of not less than 25 mm (1 in.). 
7.19.10.2 Where the limited vapor barrier layer is the most external layer of the glove, the 
limited vapor barrier layer shall be tested for puncture resistance as specified in Section 8.20, 
Puncture Resistance Test 1, and shall not be punctured under an average applied force of 22 N (5 
lbf). 
7.19.11 Additional Limited Vapor Performance Requirements for Structural Fire Fighting 
Protective Glove Elements Only. (Reserved) 
7.19.12 Additional Limited Performance Requirements for Proximity Fire Fighting 
Protective Glove Elements Only. (Reserved) 
7.19.13 Protective Footwear Elements Limited Vapor Performance Requirements for Both 
Ensembles. 
7.19.13.1 Where the limited barrier layer is the most external layer of the footwear, the limited 
vapor barrier layer from the upper portion of the footwear shall be tested for cut resistance as 
specified in Section 8.22, Cut Resistance Test, and shall have a blade travel distance of not less 
than 25 mm (1 in.). 
7.19.13.2 Where the limited vapor barrier layer is the most external layer of the footwear, the 
limited vapor barrier layer from the upper portion of the footwear shall be tested for puncture 
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resistance as specified in Section 8.20, Puncture Resistance Test 1, and shall not be punctured 
under an average applied force of 36 N (8 lbf). 
7.19.13.3 Where the limited vapor barrier layer is the most external layer of the footwear, the 
limited vapor barrier layer from the wear surface of the footwear element shall be tested for 
puncture resistance as specified in Section 8.20, Puncture Resistance Test 1, and shall not be 
punctured under an average applied force of 200 N (45 lbf). 
7.19.13.4 Where the limited vapor barrier layer is the most external layer of the footwear, the 
limited vapor barrier layer from the wear surface of the footwear element shall be tested for 
abrasion resistance as specified in Section 8.70, Abrasion Resistance Test 2, and shall not show 
wearthrough of the film portion of the barrier layer for at least 3000 cycles. 
7.19.14 Additional Limited Vapor Performance Requirements for Structural Fire Fighting 
Protective Footwear Elements Only. (Reserved) 
7.19.15 Additional Limited Vapor Performance Requirements for Proximity Fire Fighting 
Protective Footwear Elements Only. (Reserved) 
7.19.16 Protective Hood Interface Component Limited Vapor Performance Requirements 
for Both Ensembles. (Reserved) 
7.19.17 Additional Limited Vapor Performance Requirements for Structural Fire Fighting 
Protective Hood Interface Components Only. (Reserved) 
7.19.18 Additional Limited Vapor Performance Requirements for Proximity Fire Fighting 
Protective Hood Interface Components Only. (Reserved) 
 
Make following adjustments to test methods (conceptual). 
 
(1) Identify limited vapor protective samples wherever CBRN ensemble samples are identified. 
 
(2) Identify limited vapor barrier samples wherever CBTN barrier layer samples are identified. 
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_______________________________________________________________________________________________
1971-18     Log #40  FAE-SPF

_______________________________________________________________________________________________
Thomas H. Stachler, Honeywell First Responder Systems

Revise text to read as follows:
Add new appendix information for current definition of faceshield

The faceshield is not intended as primary eye protection. Faceshield include flip down eye
shields that are mounted directly underneath the helmet brim.

Modify helmet design criteria as follows:
Helmets shall consist of at least all of the following assembled components:

(1)  Shell
(2)  Energy absorbing system
(3)  Retention system
(4)  Fluorescent and retroreflective trim
(5)  Ear covers
(6)  A faceshield or goggles, or both

Where a faceshield alone is selected in accordance with Section 6.5.2(6), the faceshield component shall
meet the applicable design and performance requirements of this standard and the faceshield component shall be
attached to the helmet.

Where a goggle alone is selected in accordance with Section 6.5.2(6), the goggles component meet the
applicable design and performance requirements of this standard and shall be permitted to be unattached, not
assembled, to the helmet.

Where both a faceshield and a goggle are selected in accordance with Section 6.5.2(6), both of these
components shall meet the applicable design and performance requirements of this standard. The faceshield
component shall be attached to the helmet and the goggle component shall be permitted to be unattached, not
assembled, to the helmet.

Modify the performance requirement for helmet heat resistance as follows:
Helmets shall be tested for resistance to heat as specified in Section 8.6, Heat and Thermal Shrinkage

Resistance Test. The following results shall be considered unacceptable:
(1)  Parts of the complete helmet assembly that do not contact the headform before this test come in contact with the

headform as a result of this test
(2)  Shell distortion in the back extending more than 40 mm (1 5/8 in.) below the original position of the helmet
(3)  Distortion of the front and sides of the shell extending more than 30 mm (1 3/16 in.) below the original position of the

helmet
(4)  Separation, melting, or dripping of the retention system, energy absorption system, or ear covers
(5)  Dysfunctional chin strap closure device
(6)  Ignition of any part of the helmet assembly
(7)  Ignition or melting of the product labels
(8)  Part of the faceshield/goggle component that was not below the brim line prior to the test below the brim line after

the test
(9)  Drooping of the lowest point of the faceshield/goggle component, or the combination of the shell and the

faceshield/goggle component together, to a vertical distance of more than 40 mm (1 5/8 in.) below the pre-measured
corresponding point of the brim as specified in Section 8.6.12.6.2

(9) (10) Dripping of the faceshield/goggle component.
Modify the specific requirements for testing helmets, as follows:

Following removal from the oven, the helmet shall be allowed to cool at room temperature for not less than 2
minutes.

The shell distortion, as defined in Sections 7.4.4(2) and 7.4.4(3), shall be measured at the front, back, and
sides at 8 points radially separated by 45 degrees relative to their original measured position. The helmet shall be
examined to ascertain any effects of the helmet exposure. (Note: non underlined items in this paragraph were originally
in current document paragraph 8.6.12.6.2 above)

Under the brim mounted faceshield/goggle component distortion, and/or the combination of the shell and
the under the brim mounted faceshield/goggle component distortion, as defined in Section 7.4.4(9), shall be measured
at the front and sides at 5 points radially separated by 45 degrees relative to their original measured position with the
faceshield/goggle in the stowed position. The helmet shall be examined to ascertain any effects of the helmet exposure.
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(1)  There are limited existing criteria to address the performance of faceshield or goggle components

that are mounted underneath the helmet brim (currently limited to dripping). These items may adversely affect wearer
safety if they extensively melt or droop. The proposed requirement for specifying a maximum vertical distance for
drooping is intended to limit the amount of eye and face protection component melting that can obscure the vision of the
wearer or make contact with the wearers face piece or hood. The recommended distance of droop is consistent with
already provided criteria for the helmet shell droop and accounts for both the brim and any attached eye and face
protection device. This approach is used because it does not depend on the helmet positioning index that is set by the
manufacturer and instead relies on a definitive, measurable fixed length of drooping. Improper selection of this helmet
positioning index, which is solely at the discretion of the manufacturer, could distort test results and allow “false passes”
as the helmet would actually be worn. The proposed changes in addition to existing document requirements that prevent
above brim-mounted faceshield/goggles components from melting to below the brim, and dripping of any
faceshield/goggles components, provides a more comprehensive approach to addressing the thermal performance of
faceshield/goggle components.

(2)  Current document language does not address all types of faceshield or goggle components that may be supplied
with helmets. In some cases, secondary eye and face protection devices placed on the helmet have evaded testing by
the certification organization since there was already a primary compliant product in place or provided with the helmet,
thus having the secondary eye and face protection device deemed as an “accessory” (and accessories are not tested).
Therefore, it is important to clarify what items constitute face protection in the form of faceshields since the requirements
in the standard do not apply to accessories. It is further necessary to ensure that any number or combination of eye and
face protection components are evaluated to the applicable portions of the standard that apply to faceshield/goggles
components. Practices for evaluating only one eye and protection device on the helmet are unacceptable in considering
firefighter safety. The proposed changes clearly require that all faceshield/goggle components, supplied with a helmet,
must meet all applicable faceshield/goggle requirements. It will no longer be possible to supply a helmet with one
compliant and one non-compliant faceshield/goggle and label the helmet as “NFPA compliant”.

A preferred method to determine faceshield drooping will be to test the face area concept on
the nonconducting headform, using established parameters such as the reference plane.
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_______________________________________________________________________________________________
1971-19     Log #29  FAE-SPF

_______________________________________________________________________________________________
Glossary of Terms Technical Advisory Committee ,

Revise text to read as follows:
Flame resistance (protective apparel).  The property of a material whereby combustion is prevented,

terminated, or inhibited following application of a flaming or non-flaming source of ignition, with or without subsequent
removal of the ignition source. Flame resistance can be an inherent property of a material, or it can be imparted by
specific treatment. (See also Section 3.3.60, Inherent Flame Resistance.)

Flame resistance can be an inherent property of the textile material, or it can be imparted by specific
treatment.

It is important to have consistent definitions of terms within NFPA.  The term flame resistance is widely
used in the documents associated with protective apparel.  NFPA definitions should be in a single sentence.  Most
NFPA definitions of “flame resistance” and uses of the term are in the documents associated with firefighters/first
responders.   In general, for other uses the term has been replaced and previous references to flame resistance are now
being replaced by references to materials that meet the requirements of NFPA 701.  It is likely that the documents
associated with first responders would like to retain this concept and therefore the definition is being modified with a
qualifier and with an annex note for the second sentence. Also, a recommendation is being made that NFPA 1500 be
the primary document responsible.  The definition is included in NFPA 1851, 1951, 1971, 1975, 1977, 2112 and 2113.

Revise Section 3.3.42 as follows and add an Annex item A.3.3.42:
Flame resistance (protective clothing and equipment). The property of a material whereby combustion is

prevented, terminated, or inhibited following the application of a flaming or non-flaming source of ignition, with or without
subsequent removal of the ignition source. Flame resistance can be an inherent property of the textile material, or it can
be imparted by specific treatment. (See also 3.3.60, Inherent Flame Resistance.)

Flame resistance can be an inherent property of the textile material, or it can be imparted by specific
treatment.

The technical committee accepted the proposal in principal, and provided the revised text of
Section 3.3.42 (see meeting action). The term "protective clothing and equipment" is more applicable to NFPA 1971
than protective apparel. The submitter also proposes removing the sentence that states that flame resistance can be
inherent or can be imparted to the annex, which is appropriate as well. This change is in agreement with similar
proposals reviewed by the NFPA 1951 Special Operations Technical Committee.

_______________________________________________________________________________________________
1971-20     Log #117  FAE-SPF

_______________________________________________________________________________________________
Alan W. Schierenbeck, Honeywell First Responder Systems

Delete text to read as follows:
Delete term 3.3.43  Fluorescence.  Delete the use of the term “fluorescent” and requirements throughout the document

(Chapter 6, 7, and 8).
The amount of fluorescence on the clothing does not meet any of the ANSI 107 or 207 for minimum

background area. Given that fire fighters are required to wear high visibility vests. Retroreflective materials would still be
required. The elimination of fluorescent material may eventually promote development of retroreflective shell materials.

The technical committee believes that fluorescence does benefit fire fighter visibility in the day
time.
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_______________________________________________________________________________________________
1971-21     Log #4  FAE-SPF

_______________________________________________________________________________________________

Jeffrey O. Stull, International Personnel Protection, Inc.
Modify definitions for moisture barrier, outer shell, and thermal barrier as follows:

The portion of the protective ensemble element composite, including facings in those areas of
garments where employed, designed to prevent the transfer of liquids that may include but not be limited to, water, hot
water, certain hazardous materials, and blood borne pathogens. The moisture barrier also attenuates the passage of
steam and contributes to the thermal insulation provided by the composite.

The outermost layer of the composite with the exception of trim, hardware, reinforced material, and
wristlet material, that is intended to provide the principal physical protection for the composite and contribute the
composite’s flame resistance, heat resistance, and thermal insulation.

The portion of protective ensemble element composites that is designed to provide the
principal portion of thermal protection.

Add a new definition to read:
A material used in the construction of garments that is intended to provide the functionality of a

moisture barrier in the areas of the garment where used.
I disagree with the actions taken by the committee on 1971- (Log #106), 1971- (Log #109), and 1971-

(Log #108). While I understand the committee’s position to move the decision on definitions to the TCC, I firmly believe
that the current definitions for the moisture barrier (Log #106), outer shell (Log #109), and thermal barrier (Log #108) are
clearly out of date and are inaccurate. These definitions have remained unchanged since earlier editions and have failed
to capture the increased multifunctional performance aspects of these layers as addressed in the addition of new
requirements implemented in the past couple of revisions. I further feel that the committee is negligent in specifically
addressing facings, which often can be an entirely different material than the moisture barrier and that should be
evaluated for the same properties as the moisture barrier.

The Technical Correlating Committee has directed the technical committees to use the TCC
project definitions and to avoid including any information beyond the basic definition of the specific term. In addition, the
technical committee did not feel that the proposed new definition for “facing” was appropriate. The term “facing” can be
used in many different ways in garment construction. Further, the technical committee believes the requirements related
to moisture barriers the submitter was attempting to address in the definition of facing are already covered by the
standard in existing Paragraph 4-1.4. Should additional performance requirements be desired, they should be placed in
the performance chapter and not in a definition.
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_______________________________________________________________________________________________
1971-22     Log #CP18  FAE-SPF

_______________________________________________________________________________________________
Technical Committee on Structural and Proximity Fire Fighting Protective Clothing and Equipment,

Revise text as follows:
The certification organization shall not issue any new certifications to the 2000 editions of NFPA 1971,

, and NFPA1976,
, on or after the NFPA effective date for the 2007 edition which is 17

August 2006 (INSERT NEW EFFECTIVE DATE).
The certification organization shall not permit any manufacturer to continue to label any products that are

certified as compliant with the 20002007 editions of NFPA 1971,
, and NFPA 1976, , on

or after 1 March 2007 (INSERT NEW EFFECTIVE DATE PLUS 12 MONTHS.
The certification organization shall require manufacturers to remove all certification labels and product labels

indicating compliance with the 20002007 editions of NFPA 1971,
, and NFPA 1976, , from

all products that are under the control of the manufacturer on 1 March 2007 (INSERT NEW EFFECTIVE DATE PLUS 12
MONTHS, and the certification organization shall verify this action is taken.

Revised language removes unnecessary references to NFPA 1976.  Also extends the time for
certification of products to the new edition.  This is necessary because of the large number of standards being re-issued
during the same cycle (NFPA 1971, 1991, 1992, 1994, 1951, 1983).  The extended period will allow the certification
organizations, testing laboratories, and manufacturers to effectively handle the increase demands associated with the
new editions of the standards.

_______________________________________________________________________________________________
1971-23     Log #72  FAE-SPF

_______________________________________________________________________________________________
Michael F. McKenna, Antelope, CA

Revise text to read as follows:
A certification organization shall not be permitted to utilize conditioning and testing results conducted by a

product or component manufacturer for certification or recertification. provided the manufacturer’s testing laboratory
meets the requirements specified in 4.3.3.1 through 4.3.3.5.

The manufacturer’s testing laboratory shall be ac- credited in accordance with the requirements of ISO 17025,
General requirements for the competence of testing and calibration laboratories.

The manufacturer’s testing laboratory’s scope of accreditation to ISO 17025, General requirements for the
competence of testing and calibration laboratories, shall encompass testing of personal protective equipment.

The accreditation of a manufacturer’s testing laboratory shall be issued by an accreditation body operating in
accordance with ISO 17011, General requirements for accreditation bodies accrediting conformity assessment bodies.

The certification organization shall approve the manufacturer’s testing laboratory.
The certification organization shall determine the level of supervision and witnessing of the conditioning and

testing for certification or recertification conducted at the manufacturer’s testing laboratory.
Even with all of the precautions and certifications it is a conflict of interest for manufacturers to test

their own products for certification.  It is analogous to my letting my students write their own exams.

The Technical Correlating Committee advised the technical committee to reject Proposal
1971-23 (Log #72) and submit a committee proposal based on Jeff Stull's document.
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_______________________________________________________________________________________________
1971-24     Log #CP13  FAE-SPF

_______________________________________________________________________________________________
Technical Committee on Structural and Proximity Fire Fighting Protective Clothing and Equipment,

Add a new section
Garments shall be tested for overall liquid penetration resistance as specified in Section 8.48, Whole Garment

Liquid Penetration Test for initial certification only.
This test is evaluating the design of the garment closure systems. It is only necessary to evaluate this

during initial certification, and for design changes (as required by Section 4.3.15.  Moisture barrier seams and material
are evaluated for performance via numerous other tests on an annual basis.

_______________________________________________________________________________________________
1971-25     Log #CP67  FAE-SPF

_______________________________________________________________________________________________
Technical Committee on Structural and Proximity Fire Fighting Protective Clothing and Equipment,

Add new text as follows:
Note: section numbers below indicate proposed text placement in the document.

For principal materials of construction of boots, at least outer shell, moisture barrier, and thermal liner shall be
listed. General names of materials shall be used. Additional materials that are used throughout the majority of the glove
body shall also be listed on the label.

For example, an additional thermal layer that is used in the majority of the boot should be listed on the label.
Zippers, eyelets, and similar should not be listed.  Type of leather does not have to be listed.  Trade names may be
added if desired.

This proposal provides guidelines as to what information is needed for principal materials of
construction on the label specifically for footwear. This proposal also requires that all materials be provided in the user
guide. Also, the letter height and font is being modified to match what was done in NFPA 1801 for legibility purposes.
That committee found that 1.5mm lettering in arial font was the most legible even though the letter height is shorter than
currently required. This is for all elements and is being submitted from both the boot and glove task group.

_______________________________________________________________________________________________
1971-26     Log #CP37  FAE-SPF

_______________________________________________________________________________________________
Technical Committee on Structural and Proximity Fire Fighting Protective Clothing and Equipment,

Add new text as follows:
For principal materials of construction of helmets, general terminology for the shell material shall be provided.

Examples of general terminology for shell material are as follows: thermoplastic, thermoplastic/leather,
fiberglass composite, Kevlar composite, fiberglass composite/leather, etc.

Currently the standard does not indicate which materials of the helmet should be listed on the label.
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_______________________________________________________________________________________________
1971-27     Log #CP1  FAE-SPF

_______________________________________________________________________________________________
Technical Committee on Structural and Proximity Fire Fighting Protective Clothing and Equipment,

Clarify the text that was the subject of the following Formal Interpretation.
In the labeling of protective gloves as specified in paragraph 5.1.7(8) of NFPA 1971:2007, does the

identification of principal materials of construction include at least the identification of the fiber or material type used in
the outer shell, moisture barrier, glove lining, gauntlet, and wristlet?

Yes
The Regulations Governing Committee Projects require that a proposal be processed to clarify the text

of a document on which a Formal Interpretation has been issued. After issuance of the next edition of the document, the
Formal Interpretation will no longer be published.

Revise text to read as follows:
Principal material(s) of construction include at least the identification of the fiber or material type used in the

outer shell, moisture barrier, glove lining, gauntlet, and wristlet.
The technical committee accepted the proposal in principle, and added the text in the meeting

action.

_______________________________________________________________________________________________
1971-28     Log #51  FAE-SPF

_______________________________________________________________________________________________
Kirk Owen, TenCate SouthernMills

Revise text to read as follows:
Where the principle material of construction is a component that is

certified and listed, the component name under which it is certified shall be used.
Currently, garment labels include the outer shell, moisture barrier, and thermal barrier.  There is,

however, no consistent manner in which this information is provided.  In some cases the component name is provided,
but in others a generic description or a name other than the actual component name is used.  This makes it more
difficult for the end user, anyone inspecting or repairing the garment, or anyone conducting an injury investigation to
know for certain what the components are.

Add a new list item following Section 5.1.7(8) as follows, and renumber existing Section 5.1.7(9) Cleaning precautions
as Section 5.1.7(10):

Principle material(s) of construction. Where the principle material of construction used in a garment is a
component that is listed, the component name under which it is listed shall be used.

The technical committee accepted the proposal in principle, and wanted to be clear that the
proposal was specific to garments.
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_______________________________________________________________________________________________
1971-29     Log #111  FAE-SPF

_______________________________________________________________________________________________
Karen E. Lehtonen, Lion Apparel, Inc.

Add new text as follows:
For garments only, each separable layer shall also have a label containing the information required in Section

5.1.7(4), (5), (6), (7) and (8).
The garment task group agreed that this information should be included on both the shell and the liner

of garments.  In lieu of requiring all labels on each layer this solution was suggested to keep garment labels to a
minimum.

Add a new paragraph 5.1.8 as follows:
For garments only, where the thermal liner, moisture barrier, and outer shell are separable, each separable layer

shall also have a label containing the information required in 5.1.7 (4), (5), (6), (7) and (8).
The technical committee accepted the proposal in principle, and added the text as indicated in

the meeting action.

_______________________________________________________________________________________________
1971-30     Log #112  FAE-SPF

_______________________________________________________________________________________________
Karen E. Lehtonen, Lion Apparel, Inc.

Add new text as follows:
For garments only, the requirement in Section 5.1.7(8) shall include the nominal weight of principal materials of

construction and the brand name of the principal materials of construction.
The garment task group agreed that this information should be required as part of the principal

materials of construction.

See meeting action on Proposal 1971-28 (Log #51).
See committee statement on Proposal 1971-28 (Log #51).
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_______________________________________________________________________________________________
1971-31     Log #CP30  FAE-SPF

_______________________________________________________________________________________________
Technical Committee on Structural and Proximity Fire Fighting Protective Clothing and Equipment,

Revise text to read as follows:
The following compliance statement shall be printed legibly on the product label for each proximity fire fighting

protective ensemble element. The appropriate term for the element type — garment, helmet, glove, footwear, shroud —
shall be inserted in the compliance statement text where indicated. All product label letters and figures shall be at least
2.5 mm ( in.) in height.

“THIS PROXIMITY FIRE FIGHTING PROTECTIVE [insert appropriate element term here] MEETS THE [insert
appropriate element term here] REQUIREMENTS OF NFPA 1971, 2007 2012 EDITION. DO NOT REMOVE THIS
LABEL.”

Add a new definition of helmet cover as follows:
A removable helmet component that offers radiant reflective protection to the exterior of the

helmet shell.
The component of the helmet element that provides

limited protection to the helmet/coat/SCBA interface area.
Where other protective item(s) or detachable components must be used with proximity fire fighting protective

ensemble elements in order for an element to be compliant with this standard, at least the following statement and
information shall also be printed legibly on the product label. All letters shall be at least 2.5 mm (3/32 in.) high. The
appropriate term for the element type — garment, helmet, glove, footwear, shroud — shall be inserted in the statement
text where indicated. Following this statement, the additional protective items or detachable components shall be listed
by type item/component, identification or part number, and where applicable, how properly assembled.

“FOR COMPLIANCE WITH THE PROXIMITY FIRE FIGHTING (insert appropriate element term here)
REQUIREMENTS OF NFPA 1971, THE FOLLOWING PROTECTIVE ITEMS MUST BE WORN IN CONJUNCTION
WITH THIS (insert appropriate element term here):

(List additional items or detachable components here.)
DO NOT REMOVE THIS LABEL.”
Add a new section as follows:

For proximity fire fighting helmets, the list of additional items or detachable components shall include, as a
minimum, the shroud, cover (except where the helmet cover is part of the shroud), and faceshield.

For the helmet shroud and cover (except where the helmet cover is part of the shroud only, the manufacturer
shall add place a label on the shroud and cover (except where the helmet cover is part of the shroud) with a unique
manufacturer’s part number or identification and the following statement to the shroud product label:. The appropriate
term for the item, shroud or cover, shall be inserted in the statement text where indicated.

“FOR COMPLIANCE WITH THE PROXIMITY FIRE FIGHTING REQUIREMENTS OF NFPA 1971-2012, THIS
SHROUD (insert appropriate item term here) CAN ONLY BE USED WITH THE FOLLOWING NOTED HELMET(S) AND
ADDITIONAL ITEM(S): (insert helmet manufacturer's name and specific helmet model here; and item name (shroud or
cover) and shroud or cover part number, or identification where applicable).”

Add a new Annex item as follows:
The necessity exists to label the shroud with applicable helmet and cover information. In addition, it is

necessary to label the cover (where separate from the shroud) with the applicable helmet and shroud information.
Labeling in this manner will ensure all three pieces (helmet, shroud, and cover) are addressed on all individual
component labels such that the proper components and models are present and used with one another. Where the
shroud and cover are combined, only one label is necessary for both the cover and the shroud.

Helmet elements shall consist of at least the following assembled components:
(6) Cover (where separate from the shroud)

The helmet task group was notified by a number of organizations that all components of the proximity
helmets were not properly labeled. Currently helmet covers are not required to carry any labels. By the above language
changes, helmets, shrouds, and covers (where separate from the shroud) must have a unique part number and all three
part numbers must be listed on all labels. Therefore one can cross reference all detachable components from each
component label. The helmet label also contains the unique part number of the faceshield. The subject enhancement of
the labeling requirements will ensure all three pieces (helmet, shroud, and cover) are addressed on all individual
component labels such that the proper components and models are present and used with one another. This should
minimize the risk that a component is used without a complimentary component being present (i.e., use of a helmet
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without a shroud or cover). In addition, the enhanced language will minimize the risk of using an incorrectly sized
complementary component, which if too small will likely provide inadequate protection and if too large could become
dislodged during use. The addition of a definition for the cover is necessary as it was apparently missed when NFPA
1976 was incorporated into NFPA 1971. The adjustment of the shroud definition makes it consistent with that of the
cover and makes it easier to locate within the definitions. The modified Section 5.3.1 is being submitted because a
shroud is not an individually certifiable element.

_______________________________________________________________________________________________
1971-32     Log #113  FAE-SPF

_______________________________________________________________________________________________
Karen E. Lehtonen, Lion Apparel, Inc.

Add new text as follows:
For the DRD only, the manufacturer shall provide specific information on the use, inspection, maintenance,

cleaning and retirement of the DRD. Additional instructions shall be provided on the removal and reinstallation of the
DRD into the garment.

The garment task group agreed that this information should be included in the user guide in relation to
the DRD.

_______________________________________________________________________________________________
1971-33     Log #88  FAE-SPF

_______________________________________________________________________________________________
Jeffrey O. Stull, International Personnel Protection, Inc.

Add new text to read as follows:
Garments shall have an inspection port installed on the liner that permits the complete inversion of the liner and

the examination of the liner interior.
The inspection port shall have a closure means that secures the opening when the garment is in use.
The liner inspection port can be established in any area of the garment but should be located near the hem of

the garment or near a seam to minimize openings in the garment.
NFPA 1851 requires that garments be subjected to complete liner inspection 3 years after the

manufacture date of the garment (2 years for CBRN garments).  This inspection is best facilitated by the use of a liner
inspection port.  The implementation of a liner inspection port further allows the end user to examine the liner any time
there is an accident or exposure where the integrity of the liner may be in question.

The fire service continues to express concern over possible user abuse of this opening. The
option for an access opening exists and can be specified if a department feels it is necessary to address their needs.
NFPA 1851, A.6.3.5.1(4) cautions that even with the opening it is difficult to conduct a thorough evaluation from a visual
inspection.
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_______________________________________________________________________________________________
1971-34     Log #CP23  FAE-SPF

_______________________________________________________________________________________________
Technical Committee on Structural and Proximity Fire Fighting Protective Clothing and Equipment,

Revise text as follows:
For coats, the moisture barriers and thermal barriers, or materials meeting the performance requirements of

these components, shall extend at least to within 25 mm (1 in.) of the sleeve ends of the outer shell and shall be
attached at or adjacent to the end of the coat sleeves, unless those barrier layers terminate as in a garment-glove
interface. device that provides continuous thermal protection.

Where an the coat sleeve end terminates in a garment-glove interface component and the interface
demonstrates liquid integrity and continuous thermal protection per , connects the glove to the coat sleeve in a manner
providing continuous thermal protection, the interface shall meet the applicable performance requirements in Section
7.16, Protective Wristlet Interface Component Performance Requirements for Both Ensembles, and demonstrates liquid
integrity, then gloves shall not be required to meet the requirements in Section 6.7.3 through Section 6.7.3.4.

Protective wristlet interface components shall be tested for thermal insulation as specified in Section 8.10,
Thermal Protective Performance (TPP) Test, and shall have an average TPP rating of not less than 20.0.

Where the coat sleeve end terminates in a garment-glove interface, the interface composite shall be
tested for thermal insulation as specified in Section 8.10, Thermal Protective Performance (TPP) Test, and shall have an
average TPP rating of not less than 35.0.

(NEW) Where the coat sleeve end terminates in a garment-glove interface, the interface area shall be tested in
accordance with Section 8.48, Whole Garment Liquid Penetration Test, and shall allow no liquid penetration.

Proposed language clarifies the design and performance requirements and the intent of maintaining
liquid integrity and continuous thermal protection at the interface area.

_______________________________________________________________________________________________
1971-35     Log #91  FAE-SPF

_______________________________________________________________________________________________
Jeffrey O. Stull, International Personnel Protection, Inc.

Where possible, specific criteria that are part of the design and construction requirements of
MIL-F-10994 should be specified and listed in order to assess conformity of snaps.

The general reference to a hardware standard is insufficient to specify the intended design and
performance of this item.

Delete existing Section 6.1.5.3, and renumber section accordingly.
The technical committee agrees that specific requirements should be referenced for snaps in

lieu of the current specified MIL standard in its entirety.  Therefore the technical committee is deleting the existing
Section 6.1.5.3 and will utilize the existing performance requirements for hardware (which includes snaps) to establish
performance requirements.  The current performance requirements in NFPA 1971 mandate corrosion resistance, heat
resistance and functionality after heat resistance.  These are the desirable characteristics for snaps.
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_______________________________________________________________________________________________
1971-36     Log #92  FAE-SPF

_______________________________________________________________________________________________
Jeffrey O. Stull, International Personnel Protection, Inc.

Where possible, specific criteria that are part of the design and construction requirements for
zippers with A-A-55634 should be specified and listed in order to assess conformity of zippers.

The general reference to a hardware standard is insufficient to specify the intended design and
performance of this item.

See Committee Action and Statement on Proposal 1971-37 (Log #100).

_______________________________________________________________________________________________
1971-37     Log #100  FAE-SPF

_______________________________________________________________________________________________
Steven D. Corrado, Underwriters Laboratories Inc.

Revise text to read as follows:
Zippers shall meet the physical performance requirements of A-A-55634, Commercial item Description, Zippers

(Fasteners, Slide, Interlocking).
Zippers shall meet the crosswise breaking strength of chain, crosswise breaking strength of separating

unit, holding strengths of stops, retainers, and separating units, operating force, and slider lock strength requirements, of
A-A-55634A, Commercial item Description, Zippers (Fasteners, Slide, Interlocking).

Current wording requires that the zipper meet all of the requirements of A-A-55634A.  This
specification covers physical tests, water repellency, color matching. Colorfastness, uniformity, flatness, length
tolerances, and endurance testing.  The performance requirement should be specific as to what parts of the
specification the fastener tape is to meet.

This change also moves this requirement from the design requirements to the performance requirements.

Delete text as follows, and renumber section accordingly:
6.1.5.4 Zippers shall meet the physical performance requirements of A-A-55634, Commercial item Description, Zippers

(Fasteners, Slide, Interlocking).
Add new text as follows:
7.1.25 Garment zippers shall be tested for crosswise breaking strength of chain, crosswise breaking strength of

separating unit, holding strengths of stops, retainers and separating units, operating force, and slider lock strength
requirements of A-A-55634A, Commercial Item Description, Zippers (Fasteners, Slide, Interlocking).

The proposed text in the meeting action puts this requirement in NFPA 1971 format.
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_______________________________________________________________________________________________
1971-38     Log #93  FAE-SPF

_______________________________________________________________________________________________
Jeffrey O. Stull, International Personnel Protection, Inc.

Where possible, specific criteria that are part of the design and construction requirements for hooks
and dees should be specified and listed in order to assess conformity of zippers.

The only current criteria that are provided for hooks and dees are the metal of their construction
(design restrictive) and the number of attachment points.  The functionality of hardware should be assessed for
attachment strength and closure strength.  The current criteria could allow cheap, weak, and non-functional hardware
items to be used.

Delete existing Section 6.1.5.5, and renumber section accordingly.
The technical committee agrees that specific requirements should be referenced for hooks and

dees in lieu of the current specified MIL standard in its entirety.  Therefore the technical committee is deleting the
existing Section 6.1.5.5 and will utilize the existing performance requirements for hardware (which includes hooks and
dees) to establish performance requirements.  The current performance requirements in NFPA 1971 mandate corrosion
resistance, heat resistance and functionality after heat resistance.  These are the desirable characteristics for hooks and
dees.

_______________________________________________________________________________________________
1971-39     Log #94  FAE-SPF

_______________________________________________________________________________________________
Jeffrey O. Stull, International Personnel Protection, Inc.

Where possible, specific criteria that are part of the design and construction requirements for hook
and pile fastener tape should be specified and listed in order to assess conformity of this item.

The exclusion of aramid hook and pile fastener tape is based on decades old assessments.  The
conformity of hook and pile tape should be assessed against relevant standards and other tests should be specified for
its strength, function, and longevity.

Delete Section 6.1.5.6, and renumber section accordingly.
See technical committee statement and meeting action on Proposal 1971-112 (Log #10).
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_______________________________________________________________________________________________
1971-40     Log #5  FAE-SPF

_______________________________________________________________________________________________

Jeffrey O. Stull, International Personnel Protection, Inc.
Add new text as follows:

The shoulder areas of the protective coat shall be reinforced such that the reinforcement area covers a
distance of at least 100 mm (4 in.) along the crown of the shoulder and extending down from the crown of the shoulder
on both the front and back of the garment for a distance of at least 50 mm. The crown of the shoulder area shall be the
uppermost line of the shoulder when the garment is laying flat on an inspection surface with all closures fastened.

The knee areas of the protective pants shall be reinforced such that the reinforcement area covers a height of
at least 200 mm (8 in.) and a width of 200 mm (8 in.).

I disagree with the actions taken by the committee on 1971-24 (Log #115) and 1971-25 (Log #116). It
is inappropriate for a performance requirements and test method to establish a design requirement. Current test
requirements for CCHR establish a requirement for reinforcements on the shoulders and knees. Whereas in the current
edition, this may have meant no reinforcement at all for the shoulder areas, the newly proposed requirement for a CCHR
requirement of 25 as applied to both areas will necessitate the use of additional layers in the construction of this clothing
for reinforcement. The committee must specify some minimum area and position of the reinforcements, which of course
can be exceeded by the manufacturer in their respective designs. The proposed requirements are consistent with the
sample requirements specified in the test method.

The acceptance of this proposal would create a design requirement  where a performance
requirement already exists.

_______________________________________________________________________________________________
1971-41     Log #101  FAE-SPF

_______________________________________________________________________________________________
Steven D. Corrado, Underwriters Laboratories Inc.

Revise text to read as follows:
The lower lowest edge of the circumferential band shall be within 50mm (2 in.) of the end of the coat sleeve.

Some coat sleeves are of a contour shape so the distance can vary from the bottom of the trim to the
end of the coat sleeve.  This change would clarify the requirement to account for these types of constructions.
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_______________________________________________________________________________________________
1971-42     Log #75  FAE-SPF

_______________________________________________________________________________________________
Michael F. McKenna, Antelope, CA

Add new text to read as follows:
Goggles shall meet the requirements of ANSI Z87.1 for goggle classification.

The Task Group recommends that the goggles be complain with ANSI Z87.1 – the class will be
determined at the next Task Group meeting.

Add new text as follows:
6.5.5  Faceshield/goggle components shall meet ANSI Z87.1, Occupational and Educational Personal Eye and Face

Protection Devices, requirements for Goggles or Faceshields.
6.5.5.1 Faceshield/goggle components shall be rated as “Z87+” in accordance with ANSI Z87.1.

NFPA 1500 requires the use of primary eye protection meeting the requirements of ANSI
Z87.1. Adding this requirement to NFPA 1971 will align the two standards.

_______________________________________________________________________________________________
1971-43     Log #71  FAE-SPF

_______________________________________________________________________________________________
Michael F. McKenna, Antelope, CA

Revise text to read as follows:
Helmets shall consist of at least all of the following assembled components:

(1) Shell
(2) Energy absorbing system
(3) Retention system
(4) Fluorescent and retroreflective trim
(5) Ear covers
(6) A faceshield or goggles, or both

Where a faceshield is selected in accordance with 6.5.2(6), The faceshield goggle component shall be
attached to the helmet.

Where the goggle component is selected in accordance with 6.5.2(6), the goggles shall be permitted to be
unattached, not assembled, to the helmet. The faceshield shall be permitted in addition to goggles.

The Task Group on Helmets is recommending that each structural fire helmet should have goggles as
primary eye protection and that the goggles should be attached to the helmet.

It is the responsibility of the authority having jurisdiction (AHJ) to determine, through risk
assessment based on the fire department's operations, the most effective methods for providing the eye protection
required by NFPA 1500 and ANSI Z87.1. Further, retaining the options as now required in Paragraph 6.5.2 affords
flexibility to the AHJ and does not preclude the use of ANSI compliant safety glasses if the risk assessment determines
that is appropriate protection.
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_______________________________________________________________________________________________
1971-44     Log #118  FAE-SPF

_______________________________________________________________________________________________
Alan W. Schierenbeck, Honeywell First Responder Systems

New text to read as follows:
Faceshield or goggles shall also meet the applicable criteria in ANSI Z87.1, American National Standard for

Occupational and Educational Eye Protection for faceshields and goggles, respectively.
Add reference, ANSI Z87.1, American National Standard for Occupational and Educational Eye Protection, 2003 in

Chapter 2 of standard.
NFPA 1500, Section 7.17, requires fire fighters to wear eye and face protection that meets the

requirements of ANSI Z87.1. ANSI Z87.1 provides several criteria that when augmented by the existing criteria in NFPA
1971 will provide appropriate eye and face protection. Current NFPA 1971 test criteria provides LESS protection. Just
one example is the aiming point for the 90 degree (to side), high velocity Impact Test Two in NFPA 1971  which
provides less protection than does  ANSI Z87.1 yet NFPA 1500 requires ANSI protection as a minimum.

See meeting action on Proposal 1971-42 (Log #75).
See statement on Proposal 1971-42 (Log #75).

_______________________________________________________________________________________________
1971-45     Log #73  FAE-SPF

_______________________________________________________________________________________________
Michael F. McKenna, Antelope, CA

Add new text to read as follows:
Goggles shall be provided with a means of being shielded from the environment on the outside and inside of

the lens as well as the interior of the goggle.
The Task Group on Helmets is recommending that each structural fire helmet should have goggles as

primary eye protection and that the goggles should be attached to the helmet.  Since these goggles will be subjected to
the environment a means of protection is also required.

Add new text as follows:
6.5.2.3* Where goggles are permanently attached to the helmet the goggles shall be provided with a means of being

shielded from the environment on the outside and inside of the lens as well as the interior of the goggle.
A.6.5.2.3 The intent of this requirement is to provide goggle protection for goggles which are intended to be stowed on

the helmet.  This would apply to goggles which are mounted on the helmet in such a manner as to not be quickly or
easily detached.  Goggles which can be easily detached such as with a quick release attachment system would not be
required to have goggle protection as required in 6.5.2.3.  In these cases, the firefighter would have the option to easily
stow the goggles in a pocket or other area not directly exposed to the fire environment rather than on the helmet,
eliminating the need for additional goggle protection as required in 6.5.2.3.

6.5.3.4  If the goggle protection device deployed on the helmet reduces the trim area coverage below the minimum trim
requirements for the helmet, then the goggle protection shall have trim such that this minimum requirement is
maintained.

The technical committee accepted the proposal in principle. Since goggles will be subjected to
the environment a means of protection is also required. There is not practical means to protect a faceshield so only
goggles are being included in this requirement. The heat and flame requirements for the goggle protection device have
been included because the device should not cause harm to the firefighter.
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_______________________________________________________________________________________________
1971-46     Log #CP50  FAE-SPF

_______________________________________________________________________________________________
Technical Committee on Structural and Proximity Fire Fighting Protective Clothing and Equipment,

Replace Section 6.7.3 in its entirety (Sections 6.7.3 – 6.7.3.4) with the following:
The glove shall consist of a glove body.

The glove body shall extend circumferentially from the tip of the fingers to at least 50 mm (2 in.) beyond the
wrist crease.

Gloves shall be permitted to be provided with an additional glove interface component at the end of the glove
body.  Where provided, the glove interface component shall be the portion of the glove that extends circumferentially
from the end of the glove body up to an additional 75mm (3 inches).

Gloves shall be permitted to be provided with an additional glove extension at the end of the glove interface
component.  Where provided, the glove extension shall be the portion of the glove that extends circumferentially from
the end of the glove interface component.

The location of the wrist crease shall be determined as shown in Figure 6.7.3.3. Location of Wrist Crease
The location of the wrist crease shall be determined by placing the glove on a measurement board palm

down and securing (locking) the finger tips down onto the board.
Attach a one pound weight to the end of the glove body, extended body or gauntlet. Do not attach the weight

to a knitted wristlet. The weight shall be applied evenly across the glove.
Allow the weight to hang freely in the air of 60 seconds prior to any measurements.
Obtain the median hand length and median length of digit 3 from Table 6.7.6.1. subtract the length of digit 3

from the hand length and this shall become the palm length.
Using a calibrated metal scale measure from the base of the finger crease between digit 2 and 3 down the

calculated palm length, this point shall be your wrist crease.
The glove body is to be considered as the portion of the glove that extends circumferentially from the tip of

the fingers to 50mm (2 in.) beyond the wrist crease.  This area may consist of different composites and each composite
shall meet all of the requirements that pertain to the glove body.  See Figure A.6.7.6.1.

Insert Figure A.6.7.6.1

The glove interface component is to be considered as the portion of the glove that extends circumferentially
from the end of the glove body up to an additional 75mm (3 in.).  This area may consist of different composites and each
composite shall meet all of the requirements that pertain to the glove interface component.  Examples include gauntlets
and wristlets.  See Figure A.6.7.6.1.

The glove extension is to be considered as the portion of the glove that extends circumferentially from the
end of the glove interface component.  This area may consist of different composites and each composite shall meet all
of the requirements that pertain to the extension.  An example of a glove extension is a long gauntlet that covers the
wearer’s arm.  See Figure A.6.7.6.1.

Add a new section as follows:
The outer shell of the glove interface component and glove extension where provided shall be a radiant

reflective material.
Revise text as follows:

The protective glove element body composite shall be tested for thermal insulation as specified in Section 8.10,
Thermal Protective Performance (TPP) Test, and shall have an average TPP rating of at least 35.0.

Where gauntlets or glove wristlets are provided, The glove interface component the glove gauntlet or glove
wristlet composite shall be tested for thermal insulation as specified in Section 8.10, Thermal Protective Performance
(TPP) Test, and shall have an average TPP rating of at least 20.0.

Where glove gauntlets are provided and the gauntlet composite is different than the glove body composite,
tThe glove gauntlet glove interface component composite shall meet the requirements specified in 7.7.6 not have an
average afterflame of more than 2.0 seconds, shall not melt or drip, and shall not have the amount of consumed
materials exceed 5 percent.

Where glove wristlets are provided, tThe wristlet glove extension composite shall meet the requirements
specified in 7.7.6 not have an average afterflame of more than 2.0 seconds, shall not melt or drip, and shall not have the
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amount of consumed materials exceed 5 percent.

All sewing thread utilized in the construction of gloves shall be tested for melting resistance as specified in
Section 8.11, Thread Melting Test, and shall not melt at or below 260°C (500°F).

The glove body composite and seams shall be tested for resistance to liquid-borne or blood-borne
pathogens as specified in Section 8.29, Viral Penetration Resistance Test, and shall allow no penetration of the
Phi-X-174 bacteriophage for at least 1 hour.

Glove body composite and seams shall be tested for resistance to liquid penetration as specified in Section
8.28, Liquid Penetration Resistance Test, and shall allow no penetration of test liquids for at least 1 hour.

The glove body composite shall be tested for resistance to cut as specified in Section 8.22, Cut Resistance
Test, and shall have a distance of blade travel of more than 25 mm (1 in.).

The glove gauntlet or glove wristlet glove interface component composite, if different from the glove body
composite, shall be tested for resistance to cut as specified in Section 8.22, Cut Resistance Test, and shall have a
distance of blade travel of more than 25 mm (1 in.).

The glove body composite shall be tested for resistance to puncture as specified in Section 8.20, Puncture
Resistance Test 1, and shall not be punctured under an average applied force of 40 N (8.8 lbf).

Gloves shall be tested for hand function as specified in Section 8.38, Glove Hand Function Test, and shall
have an average percent of barehanded control not exceeding 250 percent.

Knit glove wristlet material(s) shall be tested for material strength as specified in Section 8.13, Burst
Strength Test, and shall have a burst strength of not less than 225 N (50 lbf).

Knit glove wristlets and glove gauntlet Glove body to glove interface component major seams shall be tested
for seam strength as specified in Section 8.14, Seam-Breaking Strength Test, and shall have a burst strength of not less
than 182 N (41 lbf).

Gloves shall be tested for resistance to leakage as specified in Section 8.33, Overall Liquid Integrity Test 1,
and shall show no leakage.

Gloves shall be tested for ease of donning as specified in Section 8.37, Glove Donning Test, and shall have
the dry hand donning time not exceed 10 seconds, shall have the wet hand donning time not exceed 15 seconds, shall
have no detachment of the inner liner, shall have no detachment of the moisture barrier, and shall allow full insertion of
all digits.

Gloves shall be tested for retention of the glove liner as specified in Section 8.63, Liner Retention Test, and
shall have no detachment of the inner liner or moisture barrier.

Labels shall be tested for durability and legibility as specified in Section 8.42, Label Durability and Legibility
Test 1, shall remain in place, and shall be legible.

The back of the hand of the glove including the gauntlet where provided radiant reflective protective areas as
required in Section 6.9 of the glove body, glove interface component, and glove extension shall be tested for radiant
reflective capability as specified in Section 8.52, Radiant Protective Performance Test, and shall have a radiant
reflective value of not less than 20 seconds.

The back of the hand of the glove including the gauntlet where provided radiant reflective protective areas as
required in Section 6.9 of the glove body, glove interface component, and glove extension, shall be tested for resistance
to delamination as specified in Section 8.54, Wet Flex Test, and shall show no signs of cracking on the face or
delamination.

The back of the hand of the glove, including the gauntlet where provided, radiant reflective protective areas as
required in Section 6.9 of the glove body, glove interface component, and glove extension, shall be tested for adhesion
durability as specified in Section 8.55, Adhesion After Wet Flex-Tape Method Test, and shall show no evidence of
separation of the coating or laminate from the base material.

The back of the hand of the glove, including the gauntlet where provided radiant reflective protective areas as
required in Section 6.9 of the glove body, glove interface component, and glove extension, shall be tested for flex
durability as specified in Section 8.56, Flex at Low Temperature, and shall show no evidence of breaking, shattering, or
cracking of the coating, laminate, or fabric.

The back of the hand of the glove, including the gauntlet where provided radiant reflective protective areas as
required in Section 6.9 of the glove body, glove interface component, and glove extension, shall be tested for blocking
durability as specified in Section 8.57, Resistance to High-Temperature Blocking Test, and shall show no blocking.

This test method shall apply to multilayer protective garment composites, glovesbody composites, glove
gauntlets interface component composites, wristlets, helmet ear covers, shrouds, and hoods including single layer knit
hoods that are worn in contact with the skin.

Modifications to this test method for testing gloves body composites shall be as specified in Section 8.10.11.
Modifications to this test method for testing glove interface components other than wristlets gauntlets shall be

as specified in Section 8.10.12.
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Specimens shall consist of materials from the portion of the protective wristlet that covers the wrist area or

from the wristlet glove interface component. Specimens shall not include seams. Specimens shall not be stitched to hold
individual layers together during testing.

Samples for conditioning shall be glove body composite pouches as specified in Section 8.10.11.3.

Samples for conditioning shall be glove gauntlet interface component composite swatches as specified in
Section 8.10.12.3.

Specimens shall be representative of the glove gauntlet interface component composite construction.
For glove gauntlet interface component composites, samples for conditioning shall include glove material

that is a minimum of 200 mm (8 in.) square consisting of the composite used in the actual glove gauntlet interface
component construction with the layers arranged in proper order and stitched using the same thread used in the
construction of the glove gauntlet interface component.

This test method shall apply to glovesbody, glove gauntlets, glove wristlets interface component, and
footwear upper materials.

Modifications to this test method for evaluation of gloves body composites shall be as specified in Section
8.22.7.

Modifications to this test method for evaluation of glove gauntlets interface components other than wristlets
shall be as specified in Section 8.22.9.

Modifications to this test method for evaluation of wristlet glove interface components wristlets shall be as
specified in Section 8.22.10.

Glove body, glove gauntlet, glove wristlet interface component, and CBRN barrier material samples shall be
conditioned as specified in Section 8.1.2.

Samples for conditioning shall be glove body composite pouches as specified in Section 8.22.7.3.

Samples for conditioning shall be glove gauntlet interface component composite swatches as specified in
Section 8.22.9.3.

Specimens shall be representative of the glove gauntlet interface component composite construction.
For glove gauntlet interface component composites, samples for conditioning shall include glove material that

is a minimum of 200 mm (8 in.) square consisting of the composite used in the actual glove gauntlet interface
component construction with the layers arranged in proper order and stitched using the same thread used in the
construction of the glove gauntlet interface component.

Samples for conditioning shall be wristlet glove wristlet interface component composite swatches as
specified in Section 8.22.10.3.

Specimens shall be representative of the wristlet glove wristlet interface component composite construction.
For wristlet glove wristlet interface component composites, samples for conditioning shall include wristlet

material.
This test method shall apply to protective glovesbody, glove gauntlets, and glove wristletsinterface component,

and glove extension composites.
Modifications to this test method for evaluation of glove gauntlets interface component other than wristlet

composites shall be as specified in Section 8.4.9.
Modifications to this test method for evaluation of wristlet glove wristlets interface components shall be as

specified in Section 8.4.10.
Modifications to this test method for evaluation of glove extension composites shall be as specified in Section

8.4.11.
Samples shall be prepared for each glove, glove body, and glove wristlet material interface component, and

glove extension composite.
Samples for conditioning shall be glove body composite pouches as specified in Section 8.4.8.3.

Samples for conditioning shall be glove gauntlet interface component composite swatches as specified in
Section 8.4.9.3.

Specimens shall be representative of the glove gauntlet interface component composite construction.
For glove gauntlet interface component composites, samples for conditioning shall include glove material that

is a minimum of 200 mm (8 in.) square consisting of the composite used in the actual glove gauntlet interface
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component construction with the layers arranged in proper order and stitched using the same thread used in the
construction of the glove gauntlet interface component.

Samples for conditioning shall be wristlet glove wristlet interface component composite swatches as specified
in Section 8.4.10.3.

Specimens shall be representative of the wristlet glove wristlet interface component composite construction.
For wristlet glove wristlet interface component composites, samples for conditioning shall include wristlet

material.
Add a new section to the end of Section 8.4 as follows:

Samples for conditioning shall be glove extension composite swatches as specified in Section 8.4.11.3.
Specimens shall be representative of the glove extension composite construction.
For glove extension composites, samples for conditioning shall include glove material that is a minimum of

200 mm (8 in.) square consisting of the composite used in the actual glove extension construction with the layers
arranged in proper order and stitched using the same thread used in the construction of the glove extension.

After conditioning, the necessary stitching shall be cut to form 50 mm × 150 mm (2 in. × 6 in.) specimens for
testing.

This proposal clarifies sections of the glove as well as what tests are to be performed on each section,
and clarifies glove length requirement.
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_______________________________________________________________________________________________
1971-47     Log #CP48  FAE-SPF

_______________________________________________________________________________________________
Technical Committee on Structural and Proximity Fire Fighting Protective Clothing and Equipment,

Revise text as follows:

Insert Table 6.7.6.1

The location of the wrist crease shall be determined as shown in Figure 6.7.3.3. Location of Wrist Crease
The location of the wrist crease shall be determined by placing the glove on a measurement board palm

down and securing (locking) the finger tips down onto the board.
Attach a one pound weight to the end of the glove body, extended body or gauntlet. Do not attach the weight

to a knitted wristlet. The weight shall be applied evenly across the glove.
Allow the weight to hang freely in the air of 60 seconds prior to any measurements.
Obtain the median hand length and median length of digit 3 from Table 6.7.6.1. Subtract the length of digit 3

from the hand length and this shall become the palm length.
Using a calibrated metal scale measure from the base of the finger crease between digit 2 and 3 down the

calculated palm length, this point shall be your wrist crease.

FIGURE 6.7.3.3  Anatomical Landmarks at Base of Hand.

This proposal provides clear method for determining wrist crease.
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_______________________________________________________________________________________________
1971-48     Log #53  FAE-SPF

_______________________________________________________________________________________________
Brooke Hildreth, Fairfax, VA

Revise text to read as follows:
In order to label or otherwise represent a glove a compliant with the requirements of this standard, the manufacturer

shall provide both men's and women's gloves in the following sizes: (1) XXS (2) XS (3) S (4) M (5) L (6) XL (7) XXL.
Simply making men's sizes smaller does not properly accommodate women's different anatomy in:

overall hand length, finger to palm ratio (women's 1:1, men's 0.75:1) and hand breadth causing ill fitting gloves which
leads to safety issues, decreased dexterity and hand fatigue.

Note:  Supporting material is available for review at NFPA Headquarters.

There is no evidence to suggest that women's requirements are not being met by the addition
of size XXS in the 2007 Edition of NFPA 1971. Any manufacturer has the ability to offer a broader size range than the
minimum requirements, including availability of cadet sizes.

_______________________________________________________________________________________________
1971-49     Log #120  FAE-SPF

_______________________________________________________________________________________________
Brooke Hildreth, Fairfax, VA

Revise text to read as follows:
The glove sizes from XS to XL indicated on the label shall be determined by the hand dimensions given in Tables

6.7.6.1(a) through 6/7/6/1(e) for men and 6.7.6.1(f) through 6.7.6.1(?) for women.
In order to match the men's hand chart dimensions listed in Tables 6.7.6.1(a) through 6.7.6.1(e) exact

sizing for women will have to be determined by glove designers.

See statement on Proposal 1971-48 (Log #53).
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_______________________________________________________________________________________________
1971-50     Log #62  FAE-SPF

_______________________________________________________________________________________________
William Candy, W.L. Gore & Associates

Add new text as follows:
Footwear shall be designed to maximize moisture management inside the boots.  This includes using wicking

lining materials and constructing a boot that is moisture vapor permeable.   This shall meet the requirements of Section
7.X

Moisture vapor transmission rate for the each boot shall be more than 2.0 grams per hour as performed in Section
8.X.

Whole boot breathability.  The boot breathability test shall be designed to indicate the Moisture Vapor
Transmission Rate (MVTR) through the boot by means of a difference in concentration of moisture vapor between the
interior and the exterior environment.

Apparatus and set up.
a.  The boots shall be conditions as in Section 8.1.3.
b.  Three pair of boots shall be tested.
c.  The boots shall be in new, as delivered condition.
d.  The external test environment control system shall be capable of maintaining 23° (± 10°C)  and 50% ± 2% relative

humidity throughout the test duration.
e.  The weight scale shall be capable of determining weight of boots filled with water to an accuracy of (± 0.01) gram.
f.  The water holding bag shall be flexible so that it can be inserted into the boot and conform to the interior contours; it

must be thin enough so that folds do not create air gaps; it must have much higher MVTR than the footwear product to
be tested; and it must be waterproof so that only moisture vapor contacts the interior of the footwear product rather than
liquid water.

g.  The internal heater for the boot shall be capable of controlling the temperature of the liquid water uniformly in the
boot to 35° (± 10°C).

h.  The boot plug shall be impervious to both liquid water and water vapor.

a.  Place boot in test environment.
b.  Insert holding bag into boot opening and fill with water to a height of 12.5 cm (5 in) measured from inside sole.
c.  Insert water heater and seal opening with boot plug.
d.  Heat water in boot to 35°C.
e.  Weigh boot sample and record as Wi.
f.  Hold temperature in boot after weighing for a minimum of 6 hours.
g.  After 6 hours, reweigh boot sample.  Record weight as Wf and test duration as Td.
h.  Compute whole boot MVTR in grams/hour from the equation below:

MVTR = Wi - Wf
Td

Each boot shall be tested in accordance with the method described in paragraph
8.X.2.  The average whole boot MVTR from the boots tested shall be greater than 2.0 grams/hour to satisfy the
breathability standard.

(note – test method from US Army footwear specification CR/PD 04-17)
There are two reasons for this proposal.  First, if a shoe does not breathe, the lining, sock and foot will

get wet and stay wet as long as the foot is in the boot.  If feet stay wet the skin gets soft and is prone to blisters and skin
maceration.  Additionally, wet linings can be slippery and may create movement of the foot in the boot affecting agility
and also blister initiation.  There are several studies that have documented wet skin leading to increased blister
formation or dry skin minimizing blister formation.  One such study states: “Minimizing moisture on the feet by using
drying agents is another way to reduce blister formation.” From ‘Foot Blister Prevention: What You Can Recommend To
Athletes’, VOLUME: 15 PUBLICATION DATE: April 1 2002, Issue Number: 4 Author(s): By Mark A. Caselli, DPM, and
Jean Chen-Vitulli, DPM.  Another study states:”In addition, blister formation depends on something called the coefficient
of friction, which depends on skin characteristics, the degree to which the skin is moistened, and the presence or
absence of lubricating agents” from ('Friction Blisters: Pathophysiology, Prevention and Treatment,' Sports Medicine,
Vol. 20(3), 1995).  There are many other studies available that further the notion that increased skin wetness in footwear
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leads to a higher incidence of blisters.  Some of these can be seen at
http://www.goengo.com/facts_studies_research.aspx.  Lastly, all current U.S. military specifications call for breathability
in waterproof footwear.  The military specifies minimum breathability requirements because of their understanding of
both foot health and blister prevention.

The technical committee believes that there is no evidence that this proposal would offer any
improvement in safety, and that the proposed test would also effectively eliminate an economical option with rubber
boots.

_______________________________________________________________________________________________
1971-51     Log #CP22  FAE-SPF

_______________________________________________________________________________________________
Technical Committee on Structural and Proximity Fire Fighting Protective Clothing and Equipment,

Revise text as follows:
Where booties are incorporated as a component of the footwear incorporated as a component of the pant and

are specified by the manufacturer as removable for laundering or replacement only, the booties component shall meet
the performance requirements of Sections 7.1.12, 7.1.13, 7.1.14, 7.1.15, 7.1.16, and 7.1.17.

Add new 6.10.2.2 to read as follows and renumber the remaining two sections:
Where booties are incorporated as a component of the footwear, the bootie component incorporated in the

footwear shall meet the performance requirements of 7.10.
Proposed changes clarify how the chemical protective layer for the foot is to be tested depending on

how it is incorporated into the ensemble.  Booties may be considered as part of the footwear element or the garment
element as determined by their attachment configuration. This will eliminate confusion as to what design and
performance criteria are to be applied to the booties.

_______________________________________________________________________________________________
1971-52     Log #46  FAE-SPF

_______________________________________________________________________________________________
Patricia A. Freeman, Globe Manufacturing Company, LLC

Add new text to read as follows:
Footwear height for men’s boots shall be a minimum of 250 mm (10 in.). Footwear height for women’s boots shall be a

minimum of 8”.
10” boots are simply too high for many shorter female fire fighters. Reducing the minimum height for

female boots does not mean that taller fire fighters can’t get taller boots, which are currently in the market, but allows for
the shorter female leg.

The technical committee believes that there is no evidence to justify reversing the 10 in.
decision from the 2007 edition, nor is it acceptable to have multiple levels of protection.
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_______________________________________________________________________________________________
1971-53     Log #CP60  FAE-SPF

_______________________________________________________________________________________________
Technical Committee on Structural and Proximity Fire Fighting Protective Clothing and Equipment,

Revise text as follows:
The footwear height shall be determined by measuring inside the footwear from the center of the insole at the

heel up to a perpendicular reference line extending across the width of the footwear at the lowest point of the footwear
excluding pull-on loops, pull-on loop attachments, pull-up holes, collars, or any other features that interrupt either the
thermal or moisture protection topline, excluding the gusset.

Thermal, physical, and moisture protection shall be continuous for the entire footwear height as determined
in 6.10.3.1 circumferentially to within 50 mm (2 in.) of the footwear topline at all locations, with the exception of the area
inside of and within 13mm (0.5 in.) around pull up holes which fully penetrate the footwear from outside to inside.  The
height of thermal, physical, and moisture protection at all locations of the boot shall be no less than 10 inches when
measured as described in Section 6.10.3.1.

After flexing, the footwear specimen shall be placed in a container that allows its immersion in tap water,
treated with a dye and surfactant that achieves a surface tension of 35 dynes/cm, ±5 dynes/cm, to a height within 25
mm (1 in.) of the footwear height as determined in 6.10.3.1 Plain white paper toweling shall be placed inside the
footwear specimen such that the paper toweling intimately contacts all areas inside the footwear specimen to a height
within 25 mm (1 in.) from the footwear height as determined in 6.10.3.1.).

After flexing, the footwear specimen shall be marked with a water height line on the exterior at a height of
230mm (9 in.) where measured up from the center of the insole at the heel.  The measurement shall be made on the
interior and transferred to the exterior.  Plain white paper toweling shall be placed inside the footwear specimen such
that the paper toweling intimately contacts all areas inside the footwear specimen to at least the water height line.  The
footwear specimen shall then be placed in a container that allows its immersion  in tap water, treated with a dye and
surfactant that achieves a surface tension of 35 dynes/cm, ±5 dynes/cm, to the water height line

The current footwear height language is confusing and there are differences in opinion as to how it
should be interpreted.  Furthermore, it does not reflect the intent that was developed during the last revision cycle when
this wording was developed.  This proposal will ensure that the wording reflects the intent that moisture, thermal, and
physical protection extend to at least 10 inches and be within an inch of the top of the boot.  Even though moisture
barrier protection is required to within 1 inch of the full height of the boot, the actual water height in the Heat and
Thermal Shrinkage Resistance test will be limited to 9 inches to avoid wicking issues which interfere with determining
the true watertight characteristic of the boot.  Also clarification is provided as to when to mark the water height on the
boot.

_______________________________________________________________________________________________
1971-54     Log #CP63  FAE-SPF

_______________________________________________________________________________________________
Technical Committee on Structural and Proximity Fire Fighting Protective Clothing and Equipment,

Revise text as follows:
Men’s 5-1316, including half sizes and a minimum of three widths.

The Boot Task Group believes there is a need for a larger size offering for men’s footwear.
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_______________________________________________________________________________________________
1971-55     Log #35  FAE-SPF

_______________________________________________________________________________________________
Harry P. Winer, HIP Consulting LLC

Revise text as follows:
Protective Hood Interface Component Design Requirements for Structural fire Fighting Protective Hood Interface

Components Only.
Hood interface components shall have at least the applicable design requirements specified in this section

where inspected and evaluated by the certification organization as specified in Section 4.3, Inspection and Testing.
renumber (6.13.3) The hood shall be designed to cover and provide the limited protection, as specified within

this section, to the head, face, and neck areas but not including the face opening specified in 6.14.5. renumber (6.13.6)
renumber (6.13.3.1) Where the hood is integrated with the protective coat, the hood shall not be required to

meet the design requirement specified in 6.14.4. renumber (6.13.5)
renumber (6.13.4)All sewing thread utilized in the construction of hoods shall be made of an inherently

flame-resistant fiber.
renumber (6.13.5)The hood shall be donned properly, in accordance with the manufacturer's instructions for

wearing, on the ISO size J headform specified in Figure 8.16.4.1.
renumber (6.13.5.1) In this position, the hood shall provide a minimum coverage on each side measured

downward from the reference plane at the coronal plane of 225 mm (9 in.), shall provide a minimum coverage in the
back measured downward from the reference plane at the rear midsagittal plane of 330 mm (13 in.), and shall provide a
minimum coverage in the front measured downward from the reference plane at the front midsagittal plane, including the
face opening, of 305 mm (12 in.).

renumber (6.13.6) Hoods shall be designed with a face opening. Other than where the hood face opening is
designed to interface with a specific SCBA facepiece or where the hood face opening is designed to be adjustable, the
hood face opening shall measure 145 mm, +0/–25 mm (5 in., +0/–1 in.), in any direction when the hood is laid out in a
relaxed condition on a flat surface, smoothed out, and with the face opening up.

renumber (6.13.6.1)Where the hood face opening is designed to interface with a specific SCBA facepiece, the
hood face opening shall overlap the outer edge of the specific SCBA facepiece-to-face seal perimeter by not less than
13 mm (½ in.).

renumber (6.13.6.2) Where the hood face opening is provided with manual adjustment, the hood face opening
shall be adjustable to achieve a face opening of 145 mm (5 in.).

Helmet shroud composites consisting of outer shell, moisture barrier, and thermal barrier shall be tested for
thermal insulation as specified in Section 8.10, Thermal Protective Performance (TPP) Test, and shall have an average
TPP rating of not less than 35.0.

Helmet shroud moisture barrier materials and seams shall be tested for resistance to water penetration as
specified in Section 8.27, Water Penetration Test, and shall have a minimum water penetration resistance of 172 kPa
(25 psi).

Helmet shroud moisture barrier materials and seams shall be tested for resistance to liquid penetration as
specified in Section 8.28, Liquid Penetration Resistance Test, and shall show no penetration of the test liquids for at
least 1 hour.

Helmet shroud moisture barrier materials and seams shall be tested for resistance to liquidborne or bloodborne
pathogens as specified in Section 8.29, Viral Penetration Resistance Test, and shall allow no penetration of the
Phi-X-174 bacteriophage for at least 1 hour.

(renumber 7.13.1) Structural fire fighting protective hood face openings that are not manually adjustable or that
are not designed for interface with a specific SCBA facepiece shall be tested for shape retention as specified in Section
8.47, Hood Opening Size Retention Test, and shall retain at least 80 percent of the original face opening size but shall
not exceed 145 mm (5 in.).

(renumber 7.13.1.1)Where hood face openings are designed to interface with a specific SCBA facepiece,
specimens of such hood face openings shall be tested for shape retention as specified in Section 8.47, Hood Opening
Size Retention Test, and shall overlap the outer edge of the specific SCBA facepiece-to-face seal perimeter by not less
than 13 mm (½ in.).

(renumber 7.13.1.2)Where hood face openings are designed to be manually adjustable, such hood face
openings shall meet the design requirement specified in 6.14.5.2.(renumber 6.13.6.2)
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(renumber 7.13.2)Hoods shall be tested for thermal insulation as specified in Section 8.10, Thermal Protective

Performance (TPP) Test, and shall have an average TPP rating of not less than 20.0.
(renumber 7.13.3) Hood material(s), including labels but excluding hook and pile fasteners and elastic when not

placed in direct contact with the body, shall be individually tested for resistance to flame as specified in Section 8.2,
Flame Resistance Test 1, and shall not have a char length of more than 100 mm (4 in.) average, shall not have an
afterflame of more than 2.0 seconds average, and shall not melt or drip.

(renumber 7.13.4) Hood material(s), excluding labels, hook and pile fasteners, and elastic, shall be individually
tested for resistance to heat as specified in Section 8.6, Heat and Thermal Shrinkage Resistance Test, and shall not
shrink more than 10 percent in any direction.

(renumber 7.13.5) Hood material(s), including labels but excluding hook and pile fasteners and elastic when
these items are placed where they will not directly contact the wearer's body, shall be individually tested for resistance to
heat as specified in Section 8.6, Heat and Thermal Shrinkage Resistance Test, and shall not melt, separate, or ignite.

(renumber 7.13.6)Hoods shall be individually tested for resistance to shrinkage as specified in Section 8.25,
Cleaning Shrinkage Resistance Test, and shall not shrink more than 5 percent in any dimension.

(renumber 7.13.7)All sewing thread utilized in the construction of hoods shall be tested for melting resistance as
specified in Section 8.11, Thread Melting Test, and shall not melt below 260°C (500°F).

(renumber 7.13.8) Knit hood material(s) shall be tested for material strength as specified in Section 8.13, Burst
Strength Test, and shall have a burst strength of not less than 225 N (51 lbf).

(renumber 7.13.9)Knit hood seams shall be tested for seam strength as specified in Section 8.14,
Seam-Breaking Strength Test, and shall have a burst strength of not less than 181 N (41 lbf).

(renumber 7.13.10)Labels shall be tested for durability and legibility as specified in Section 8.42, Label
Durability and Legibility Test 1, and shall remain attached to the hood, and shall be legible to the unaided eye.

When NFPA 1976 was originally written the concept was that a Proximity Fire Fighter would not be
wearing a hood similar to the one worn by Structural Fire Fighters. The thermal insulation offered by the hood would be
layered under the reflective outer shell of the shroud. With the advent of cross-training and cross-manning Proximity Fire
Fighters are wearing structural hoods today. The combination of structural hoods and the insulation package of the
proximity shroud add an extra burden of heat stress to the proximity fire fighter. This proposal requires the proximity fire
fighter to have the same hood requirements as a structural fire fighter and eliminates the thermal package from the
shroud, thus reducing the thermal burden from the proximity fire fighter.

Revise text as follows:
Protective Hood Interface Component Design Requirements for Structural fire Fighting Protective Hood Interface

Components Only.
Hood interface components shall have at least the applicable design requirements specified in this section

where inspected and evaluated by the certification organization as specified in Section 4.3, Inspection and Testing.
The hood shall be designed to cover and provide the limited protection, as specified within

this section, to the head, face, and neck areas but not including the face opening specified in 6.14.5. renumber (6.13.6)
Where the hood is integrated with the protective coat, the hood shall not be required to

meet the design requirement specified in 6.14.4. renumber (6.13.5)
All sewing thread utilized in the construction of hoods shall be made of an inherently

flame-resistant fiber.
The hood shall be donned properly, in accordance with the manufacturer's instructions for

wearing, on the ISO size J headform specified in Figure 8.16.4.1.
In this position, the hood shall provide a minimum coverage on each side measured

downward from the reference plane at the coronal plane of 225 mm (9 in.), shall provide a minimum coverage in the
back measured downward from the reference plane at the rear midsagittal plane of 330 mm (13 in.), and shall provide a
minimum coverage in the front measured downward from the reference plane at the front midsagittal plane, including the
face opening, of 305 mm (12 in.).

) Hoods shall be designed with a face opening. Other than where the hood face opening is
designed to interface with a specific SCBA facepiece or where the hood face opening is designed to be adjustable, the
hood face opening shall measure 145 mm, +0/–25 mm (5 in., +0/–1 in.), in any direction when the hood is laid out in a
relaxed condition on a flat surface, smoothed out, and with the face opening up.

)Where the hood face opening is designed to interface with a specific SCBA facepiece,
the hood face opening shall overlap the outer edge of the specific SCBA facepiece-to-face seal perimeter by not less
than 13 mm (½ in.).

Where the hood face opening is provided with manual adjustment, the hood face
opening shall be adjustable to achieve a face opening of 145 mm (5 in.).
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Delete the following text and renumber remainder of section.

Helmet shroud composites consisting of outer shell, moisture barrier, and thermal barrier shall be tested for
thermal insulation as specified in Section 8.10, Thermal Protective Performance (TPP) Test, and shall have an average
TPP rating of not less than 35.0.

Helmet shroud moisture barrier materials and seams shall be tested for resistance to water penetration as
specified in Section 8.27, Water Penetration Test, and shall have a minimum water penetration resistance of 172 kPa
(25 psi).

Helmet shroud moisture barrier materials and seams shall be tested for resistance to liquid penetration as
specified in Section 8.28, Liquid Penetration Resistance Test, and shall show no penetration of the test liquids for at
least 1 hour.

Helmet shroud moisture barrier materials and seams shall be tested for resistance to liquidborne or bloodborne
pathogens as specified in Section 8.29, Viral Penetration Resistance Test, and shall allow no penetration of the
Phi-X-174 bacteriophage for at least 1 hour.

Structural fire fighting protective hood face openings that are not manually adjustable or
that are not designed for interface with a specific SCBA facepiece shall be tested for shape retention as specified in
Section 8.47, Hood Opening Size Retention Test, and shall retain at least 80 percent of the original face opening size
but shall not exceed 145 mm (5 in.).

Where hood face openings are designed to interface with a specific SCBA facepiece,
specimens of such hood face openings shall be tested for shape retention as specified in Section 8.47, Hood Opening
Size Retention Test, and shall overlap the outer edge of the specific SCBA facepiece-to-face seal perimeter by not less
than 13 mm (½ in.).

Where hood face openings are designed to be manually adjustable, such hood face
openings shall meet the design requirement specified in 6.14.5.2.(renumber 6.13.6.2)

Hoods shall be tested for thermal insulation as specified in Section 8.10, Thermal Protective Performance
(TPP) Test, and shall have an average TPP rating of not less than 20.0.

Hood material(s), including labels but excluding hook and pile fasteners and elastic when not
placed in direct contact with the body, shall be individually tested for resistance to flame as specified in Section 8.2,
Flame Resistance Test 1, and shall not have a char length of more than 100 mm (4 in.) average, shall not have an
afterflame of more than 2.0 seconds average, and shall not melt or drip.

) Hood material(s), excluding labels, hook and pile fasteners, and elastic, shall be individually
tested for resistance to heat as specified in Section 8.6, Heat and Thermal Shrinkage Resistance Test, and shall not
shrink more than 10 percent in any direction.

Hood material(s), including labels but excluding hook and pile fasteners and elastic when
these items are placed where they will not directly contact the wearer's body, shall be individually tested for resistance to
heat as specified in Section 8.6, Heat and Thermal Shrinkage Resistance Test, and shall not melt, separate, or ignite.

Hoods shall be individually tested for resistance to shrinkage as specified in Section 8.25,
Cleaning Shrinkage Resistance Test, and shall not shrink more than 5 percent in any dimension.

All sewing thread utilized in the construction of hoods shall be tested for melting resistance
as specified in Section 8.11, Thread Melting Test, and shall not melt below 260°C (500°F).

Knit hood material(s) shall be tested for material strength as specified in Section 8.13, Burst
Strength Test, and shall have a burst strength of not less than 225 N (51 lbf).

)Knit hood seams shall be tested for seam strength as specified in Section 8.14,
Seam-Breaking Strength Test, and shall have a burst strength of not less than 181 N (41 lbf).

)Labels shall be tested for durability and legibility as specified in Section 8.42, Label
Durability and Legibility Test 1, and shall remain attached to the hood, and shall be legible to the unaided eye.
Delete the following subsection, and renumber remainder of section.
6.6.5  The helmet shroud component shall consist of an outer shell, moisture barrier, and thermal liner. This composite
shall be permitted to be configured as a single layer or multiple layers, however, all of the layers shall be permanently
attached together around the edges.
Add a new section following 7.4.5, and renumber the existing sections:
7.4.6  Helmet ear covers and helmet shrouds shall be tested for thermal insulation as specified in Section 8.10, Thermal
Protective Performance (TPP) Test, and shall have an average TPP rating of at least 20.0.
7.5.6  Helmet ear covers shall be tested for thermal insulation as specified in Section 8.10, Thermal Protective
Performance (TPP) Test, and shall have an average TPP rating of at least 20.0.

The technical committee accepted the proposal in principle, and provided the revised text in the

40Printed on  8/24/2010



Report on Proposals  –  November 2011 NFPA 1971
meeting action.

_______________________________________________________________________________________________
1971-56     Log #31  FAE-SPF

_______________________________________________________________________________________________
Harry P. Winer, HIP Consulting LLC

Revise text as follows:
The hood shall be designed to cover and provide the continuous and unbroken limited protection, as specified

within this section, to the head, face, and neck areas but not including the face opening specified in Section 6.14.5.
Hoods shall be tested for thermal insulation as specified in Section 8.10, Thermal Protective Performance

(TPP) Test, and shall have an continuous and unbroken average TPP rating of not less than 20.0 except for the face
opening and neck entry opening.

I feel that there should be a minimum thermal performance for the complete hood. Today you are
allowed to manufacturer hoods with additional openings and I don’t feel that the fire fighter is properly protected.

See meeting action on Proposal 1971-57 (Log #69).
See statement on Proposal 1971-57 (Log #69).

_______________________________________________________________________________________________
1971-57     Log #69  FAE-SPF

_______________________________________________________________________________________________
Michael F. McKenna, Antelope, CA

Revise text to read as follows:
In this position, the hood shall provide a minimum coverage on each side measured downward from the

reference plane at the coronal plane of 225 mm (9 in.), shall provide a minimum coverage in the back measured
downward from the reference plane at the rear midsagittal plane of 330 mm (13 in.), and shall provide a minimum
coverage in the front measured downward from the reference plane at the front midsagittal plane, including the face
opening, of 305 mm (12 in.). Protection shall be a continuous 20 TPP with the exception of the face opening and the
neck opening.

Continuous coverage is necessary in case a firefighter loses his helmet.  If the vented hood is allowed
and the firefighter loses his helmet the top of his head is left unprotected.

Revise text to read as follows:
6.14.4.1 In this position, the hood shall provide a minimum full coverage above the reference plane, and on each side

measured downward from the reference plane at the coronal plane of 225 mm (9 in.), shall provide a minimum coverage
in the back measured downward from the reference plane at the rear midsagittal plane of 330 mm (13 in.), and shall
provide a minimum coverage in the front measured downward from the reference plane at the front midsagittal plane,
including the face opening, of 305 mm (12 in.).

The technical committee accepted the proposal in principle, and provided the text as indicated
in the meeting action. Continuous coverage is necessary in case a firefighter loses his helmet.  If the vented hood is
allowed and the firefighter loses his helmet the top of his head is left unprotected.
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_______________________________________________________________________________________________
1971-58     Log #6  FAE-SPF

_______________________________________________________________________________________________

Jim Tate, Fort Worth Fire Fighters Association
Add new text to read as follows:

When stretched, the face opening shall have a circumference at least 24 inches.
The hood is normally worn around the neck until the SCBA facepiece is donned.  This requirement

would assure that the hood wouldn’t be uncomfortable to the user or stretched beyond it’s limits by the user.

Revise text in Section 6.14.5 as follows:
Hoods shall be designed with a face opening.

Other than where the hood face opening is designed to interface with a specific SCBA facepiece or where the
hood face opening is designed to be adjustable, the hood face opening shall measure 145 mm, +0/–25 mm (5 5/8 in.,
+0/–1 in.), in any direction when the hood is laid out in a relaxed condition on a flat surface, smoothed out, and with the
face opening up.

Other than where the hood face opening is designed to interface with a specific SCBA facepiece or where the
hood face opening is designed to be adjustable, the hood face opening shall be able to be stretched to a circumference
of at least 800 mm (31 in.).

Where the hood face opening is designed to interface with a specific SCBA facepiece, the hood face
opening shall overlap the outer edge of the specific SCBA facepiece-to face seal perimeter by not less than 13 mm (1/2
in.).

Where the hood face opening is provided with manual adjustment, the hood face opening shall be
adjustable to achieve a face opening of 145 mm (5 5/8 in.).

The committee agrees with the submitter but has increased the minimum stretched
circumference of the hood opening to help ensure that the hood can be donned over the head and SCBA facepiece
straps where applicable from a starting position around the neck.  The selection of the minimum stretched circumference
is based on published anthropometric research data.

_______________________________________________________________________________________________
1971-59     Log #CP44  FAE-SPF

_______________________________________________________________________________________________
Technical Committee on Structural and Proximity Fire Fighting Protective Clothing and Equipment,

Revise text as follows:
Hoods shall be designed with a face opening. Other than where the hood face opening is designed to interface

with a specific SCBA facepiece or where the hood face opening is designed to be adjustable, the hood face opening
shall measure 145 mm, +0/–25 mm (5 in., +0/–1 in.), in any direction when the hood is laid out in a relaxed condition on
a flat surface, smoothed out, and with the face opening up.

Where the hood face opening is provided with manual adjustment, the hood face opening shall be adjustable
to achieve a face opening of 145 mm (5 in.).

Proposed changes add clarity to the current hood face opening design requirements.
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_______________________________________________________________________________________________
1971-60     Log #114  FAE-SPF

_______________________________________________________________________________________________
Karen E. Lehtonen, Lion Apparel, Inc.

For CBRN Ensembles any element not required to provide the CBRN barrier protection shall not be
required to be specified by manufacturer or model so long as the element meets the requirements of NFPA 1971, 200X
edition base requirements.

In cases where an element is not required to meet the CBRN barrier protection requirements of this
standard any element that meets the base requirements of NFPA 1971 should be allowed to provide the level of
protection required by NFPA 1971.  For example if a bootie is used to provide the barrier layer protection, any NFPA
1971 compliant structural boot should be allowed to be utilized with the ensemble to provide the physical protection.
Each ensemble should not be required to be tested with each boot  individually.  The same would apply with helmet
elements.

The technical committee believes that the concept presented has merit, however based on the
ensemble testing approach currently used in the standard this concept as written is not feasible.
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_______________________________________________________________________________________________
1971-61     Log #22  FAE-SPF

_______________________________________________________________________________________________
Steven D. Corrado, Underwriters Laboratories Inc.

1. Make the following changes in Chapter 7 Performance Requirements for gloves and footwear as
follows:

The glove body composite shall be tested for resistance to cut as specified in Section 8.22, Cut Resistance
Test, and shall have a distance of blade travel of more than 25 mm (1 in.) 20 mm (0.8 in.).

The glove gauntlet or glove wristlet composite, if different from the glove body composite, shall be tested for
resistance to cut as specified in Section 8.22, Cut Resistance Test, and shall have a distance of blade travel of more
than 25 mm (1 in.) 20 mm (0.8 in.).

Footwear uppers shall be tested for resistance to cut as specified in Section 8.22, Cut Resistance Test, and
shall have a cut distance resistance of more than 25 mm (1 in.) 20 mm (0.8 in.).

2.  Revise Section 7.14.6 to read:
Hoods shall be individually tested for resistance to shrinkage as specified in Section 8.25, Cleaning Shrinkage

Resistance Test, and shall not have the measurements made from the top of the hood to the marks at the back and both
sides of the hood exhibit shrinkage of more than 5 percent, and shall have the hood opening meet the requirements
specified in Section 7.14.1.

3. Revise Figure 8.1.6.1 as follows:

FIGURE  8.1.6.1 Helmet Test Areas and Landmarks.

4. Revise Section 8.16 as follows:
The center of mass of the drop assembly shall lie within a cone of 10 degrees included angle about the

vertical, with the apex at the point of the targeted impact over the center of the test anvil.
A conditioned specimen with face shield/goggle component(s) removed shall be positioned on the headform

with the horizontal center plane of the helmet parallel within 5 degrees of the reference plane of the headform and shall
be secured to the drop assembly by its retention system so as to maintain this position during the test. No part of the
helmet shell shall be cut away to accommodate the test system, and no part of the test system, other than the anvil,
shall contact the helmet shell either as mounted or during an impact test.

The drop assembly with a helmet attached shall be dropped from a height that yields an impact velocity within
2 percent of 6.0 m/sec (19.7 ft/sec). A means of verifying the impact velocity within 2 percent for each impact shall be
incorporated in the test system. The acceleration time duration values, peak acceleration, and impact velocity shall be
recorded for each test. Each helmet shall be environmentally conditioned prior to each impact in each of the five impact
areas specified in Figure 8.1.6.1.  Test series number 1 shall require helmet specimens 5, 6, 8, and 10 to be impacted at
the front, rear, and side impact areas at a distance of 68 mm, +13/-0mm (2-1/2 in., +0.5/-0 in.), when measured from the
test line to the center of the impact anvil.  Test series number 1 shall require helmet specimens 5, 6, 8, and 10 to be
impacted at the top, front, rear, and side impact areas.  Helmet front, rear, and side targeted impact areas shall be at a
distance of 63 mm, +13/-0mm (2-1/2 in., +0.5/-0 in.) above the test line as shown in Figure 8.1.6.1.  The headform with
mounted helmet shall be rotated such that the targeted helmet impact area is over the center of the anvil.

The center of the test anvil shall be no lower than 63 mm (2-1/2 in.) above the test line and shall be the initial
point of contact with the shell during impact.  The initial point of contact of the helmet with the anvil shall not occur on the
brim of the helmet.

5. Add new Annex item as follows:
The test anvil should not be moved from its alignment as specified in Section 8.16.4.4, except in those

circumstances where contact of the brim will first occur for the helmet brim. Every effort should be made to maintain the
alignment specified in Section 8.16.4.4 since significant deviations of this alignment will result in erroneous accelerations
measurements.

6.  Make the following changes in Section 8.22, Cut Resistance Test as follows:

Cut resistance testing shall be performed under a load of 400 g 300 g.

Cut resistance testing shall be performed under a load of 400 g 300 g.
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Cut resistance testing shall be performed under a load of 400 g 300 g.
7.  Revise Section 8.25.9  Specific Requirements for Testing Hoods as follows:

After washing, each specimen shall be donned on a nonconductive test headform specified in Figure
8.6.12.3. The specimens shall be pulled to original dimensions and shall be allowed to relax for 1 minute prior to
measurement. The dimensions of the face opening shall be measured as specified in Section 8.47.4.2. Measurements
shall also be made from the top of the hood to the marks at the back and both sides of the hood.

The percentage change in the hood opening dimensions and the distances between the top of the hood and
the marks along the basic plane shall be calculated and reported for each specimen. The average percentage change
shall be calculated for each individual dimension for all specimens tested and used to determine pass or fail
performance.

The percent difference of the hood face opening dimensions before and after laundering shall be determined.
The average difference of all hood face opening dimensions shall be calculated and reported.

Pass or fail performance shall be based on Ffailure in any one dimension for distances between the
top of the hood and the marks along the basic plane, constitutes failure of the entire sample and on the average
difference of the hood face opening dimensions.

NOTE:  This Proposal originates from Tentative Interim Amendment 1971-07-1 issued by the
Standards Council on November 3, 2006.

Submitters Reason:
New criteria were established in NFPA 1971-2007 to provide for the measurement of cleaning shrinkage for whole

hoods. In prior editions of NFPA 1971, cleaning shrinkage was measured on hood materials and did not address
shrinkage of the hood opening. The progression of the test method to whole hoods was intended to realistically
represent how hoods would shrink from actual laundering.

Changes in the hood opening from repeated stretching and use have been addressed with the performance criteria in
Section 7.14.1, which requires hood openings to retain 80% of their original size opening. These criteria are in contrast
to the more stringent criteria now imposed in Section 7.14.6 that arose from the evaluation of whole hoods in lieu of
hood materials. These differences in criteria impose contradictory requirements for the hood opening.

Knit fabric specimens are currently required to be pulled to the original dimensions and allowed to relax for 1 minute
prior to measurement (See Section 8.25.4.4).  This was inadvertently omitted from the specific requirements for hoods.

The proposed changes provide consistency in testing (measurement) approaches for assessing the impact of use and
care of hoods on the dimensions of the hood opening.

Emergency Nature:
In establishing a whole hood cleaning shrinkage test, an error was made in using the same criteria for cleaning

shrinkage based on material laundering only. The new criteria are inconsistent and contradictory to criteria established
in Paragraph 7.14.1 for retention of hood size opening. The proposed changes harmonize the criteria for hood opening
size retention.

Revise text as follows:
The glove body composite shall be tested for resistance to cut as specified in Section 8.22, Cut Resistance

Test, and shall have a distance of blade travel of more than 25 mm (1 in.) 20 mm (0.8 in.).
The glove gauntlet or glove wristlet composite, if different from the glove body composite, shall be tested for

resistance to cut as specified in Section 8.22, Cut Resistance Test, and shall have a distance of blade travel of more
than 25 mm (1 in.) 20 mm (0.8 in.).

Footwear uppers shall be tested for resistance to cut as specified in Section 8.22, Cut Resistance Test, and
shall have a cut distance resistance of more than 25 mm (1 in.) 20 mm (0.8 in.).

Hoods shall be individually tested for resistance to shrinkage as specified in Section 8.25, Cleaning Shrinkage
Resistance Test, and shall not have the measurements made from the top of the hood to the marks at the back and both
sides of the hood exhibit shrinkage of more than 5 percent, and shall have the hood opening meet the requirements
specified in Section 7.14.1.

Insert Figure 8.1.6.1 from TIA 07-01(1971)

The center of mass of the drop assembly shall lie within a cone of 10 degrees included angle about the
vertical, with the apex at the point of the targeted impact over the center of the test anvil.

A conditioned specimen with face shield/goggle component(s) removed shall be positioned on the headform
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with the horizontal center plane of the helmet parallel within 5 degrees of the reference plane of the headform and shall
be secured to the drop assembly by its retention system so as to maintain this position during the test. No part of the
helmet shell shall be cut away to  accommodate the test system, and no part of the test system, other than the anvil,
shall contact the helmet shell either as mounted or during an impact test.

The drop assembly with a helmet attached shall be dropped from a height that yields an impact velocity within
2 percent of 6.0 m/sec (19.7 ft/sec). A means of verifying the impact velocity within 2 percent for each impact shall be
incorporated in the test system. The acceleration time duration values, peak acceleration, and impact velocity shall be
recorded for each test. Each helmet shall be environmentally conditioned prior to each impact in each of the five impact
areas specified in Figure 8.1.6.1. Test series number 1 shall require helmet specimens 5, 6, 8, and 10 to be impacted at
the front, rear, and side impact areas at a distance of 68 mm, +13/-0mm (2-1/2 in., +0.5/-0 in.), when measured from the
test line to the center of the impact anvil. Test series number 1 shall require helmet specimens 5, 6, 8, and 10 to be
impacted at the top, front, rear, and side impact areas. Helmet front, rear, and side targeted impact areas shall be at a
distance of 63 mm, +13/-0mm (2-1/2 in., +0.5/-0 in.) above the test line as shown in Figure 8.1.6.1. The headform with
mounted helmet shall be rotated such that the targeted helmet impact area is over the center of the anvil.

* The center of the test anvil shall be no lower than 63 mm (2-1/2 in.) above the test line and shall be the initial
point of contact with the shell during impact. The initial point of contact of the helmet with the anvil shall not occur on the
brim of the helmet.

Add new Annex item as follows:
The test anvil should not be moved from its alignment as specified in 8.16.4.4, except in those

circumstances where contact of the brim will first occur for the helmet brim. Every effort should be made to maintain the
alignment specified in 8.16.4.4 since significant deviations of this alignment will result in erroneous accelerations
measurements.

Revise section 8.22, Cut Resistance Test as follows:

Cut resistance testing shall be performed under a load of 400 g 300 g.

Cut resistance testing shall be performed under a load of 400 g 300 g.

Cut resistance testing shall be performed under a load of 400 g 300 g.
Revise 8.25.9 Specific Requirements for Testing Hoods as follows:

After washing, each specimen shall be donned on a nonconductive test headform specified in Figure
8.6.12.3. The specimens shall be pulled to original dimensions and shall be allowed to relax for 1 minute prior to
measurement. The dimensions of the face opening shall be measured as specified in 8.47.4.2. Measurements shall also
be made from the top of the hood to the marks at the back and both sides of the hood.

The percentage change in the hood opening dimensions and the distances between the top of the hood and
the marks along the basic plane shall be calculated and reported for each specimen. The average percentage change
shall be calculated for each individual dimension for all specimens tested and used to determine pass or fail
performance.

Add a new section after 8.25.9.6, and renumber existing 8.25.9.7 as 8.25.9.8 as follows:
The percent difference of the hood face opening dimensions before and after laundering shall be determined.

The average difference of all hood face opening dimensions shall be calculated and reported.
Pass or fail performance shall be based on Ffailure in any one dimension for distances between the

top of the hood and the marks along the basic plane, constitutes failure of the entire sample and on the average
difference of the hood face opening dimensions.

The technical committee accepted the proposal in principle, and provided the text in the
meeting action to this log.
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_______________________________________________________________________________________________
1971-62     Log #CP71  FAE-SPF

_______________________________________________________________________________________________
Technical Committee on Structural and Proximity Fire Fighting Protective Clothing and Equipment,

Revise text as follows:
Note: section numbers below indicate proposed placement of new text in the document.

Protective footwear shall be tested for resistance to disintegration as specified in Section 8.78, Disintegration
Resistance Test, and shall show no evidence of disintegration or separation of the outer materials or outer seams.

This test method shall apply to protective footwear.
Samples for conditioning shall be complete footwear.

A minimum of three complete footwear items shall be tested.
Specimens shall be conditioned in accordance with Section 8.1.3.

The specimen shall be placed in a container.
A 5 percent concentrate solution of the following chemicals: aqueous film-forming foam (AFFF), ATC, and

Class A shall be added to the container to the height of the top of the foot area of the boot. The addition of the solution
shall be terminated as soon as the foot area of the boot is covered completely.  The foot area will consist of the toe and
vamp of the boot.

The specimen shall remain in the solution for 4 hours +3/-0 mins.
Immediately following removal from the solution, the foot area of the specimen shall be dipped into a

container of distilled water to remove the solution and then immediately removed from the container.
The specimen shall be visually examined for evidence of disintegration or separation of the outer materials or

outer seams
Evidence of disintegration or separation of the outer materials or outer seams shall be reported for

each specimen.  Disintegration of the upper materials shall be reported if the disintegration goes through the entire
layer.  Disintegration shall be reported if the any part of the tread pattern is worn away.  Separation shall be reported for
the upper or outsole materials if it is at least 1.4mm in length or height or width.  Disintegration or separation shall be
reported if outer seam thread(s) are worn through and what was originally one piece becomes two separate pieces.

Evidence of disintegration or separation of the outer materials or outer seams shall be considered failing
performance.

One or more footwear specimens failing this test shall constitute failing performance.
This proposal addresses reports from firefighters of disintegration of boot outer materials during

exposure to AFFF, ATC, AND CLASS A.

_______________________________________________________________________________________________
1971-63     Log #44  FAE-SPF

_______________________________________________________________________________________________
Patricia A. Freeman, Globe Manufacturing Company, LLC

Delete text to read as follows:
Garments shall be tested for overall liquid penetration resistance as specified in Section 8.48, Whole Garment

Liquid Penetration Test, and shall allow no liquid penetration.
Also delete Section 8.48 Whole Garment Liquid Penetration Test.

This test has been run since 1991 and now, almost 20 years later, the thinking remains that it is a test
that is extremely hard to reproduce. It does not reflect how the gear is donned in the field, nor is it truly a test of interface
components since it does not test the glove to coat, boot to pant, nor collar to helmet. I am not opposed to testing these
area’s but this is not the right test. Passing results should not be predicated on how well the mannequin is dressed, or
how carefully the bag is taped to the collar.

The technical committee believes the sections continue to be relevant to the standard.
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_______________________________________________________________________________________________
1971-64     Log #30  FAE-SPF

_______________________________________________________________________________________________
Joan Morin, Lexington Division of Fire and Emergency Services

Add text to read as follows:
All garment hook and pile fasteners shall be reinforced along the finished edges of all width of the hook and pile to

keep it from fraying, so that it can perform as intended.
Would like to recommend adding a durability factor for hook and pile fasteners. Prior to the expiration

of the recommended useful life of the garment the hook and pile fastener pulls away from the stitched edge and does
not stay attached to the garment as the manufacturer of the hook and pile as well as the manufacturer of the garment
intended. This is a concern particularly in bunker pants where there is no zipper.

This proposal is extremely design restrictive. The concern for fraying may be a maintenance
issue, driven by age, types of detergent, number of washings, and other NFPA 1851 issues. The option to specify
binding the edges of hook & loop exists today if a department desires this design feature, and there may be other
methods with which to address this concern.
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_______________________________________________________________________________________________
1971-65     Log #7  FAE-SPF

_______________________________________________________________________________________________

Jeffrey O. Stull, International Personnel Protection, Inc.
Revise to read as follows:

The garment composite from the shoulder areas and the knee areas shall be tested for resistance to
heat transfer as specified in Section 8.51 (6-51), Conductive and Compressive Heat Resistance (CCHR) Test, and shall
have a minimum CCHR rating time to second degree burn of not less than 25 seconds and a time to pain of not less
than 15 seconds for the shoulder areas and for the knee areas.

Modify the selected portions of the CCHR test method provided in Section 8.51 as follows:
Conductive and Compressive Heat Resistance (CCHR) Test.

This test method shall apply to the shoulder areas and the knee areas of protective
garments.

Samples shall consist of composites representative of all layers of the should areas and knee
areas used in the actual construction of the protective garment. Different samples shall be made representing each
different composite combination used by the garment manufacturer.

Samples of garment shoulder areas shall be representative of the area in the actual garment
that measures at least 100 mm (4 in.) along the crown of the shoulder and extending down from the crown on both the
front and back of the garment at least 50 mm (2 in.). The crown of the shoulder shall be the uppermost line of the
shoulder when the garment is laying flat on an inspection surface with all closures fastened.

Samples of garment knee areas shall be representative of the knee area in the actual garment
that measures at least 150 mm x 150 mm (6 in. x 6 in.).

Samples shall measure 200 mm x 200 mm (8 in. x 8 in.) and shall be prepared of the composite
layers. The sample of the composite layers shall be sewn along two adjacent sides, with the layers arranged in the
same order and orientation as intended to be worn.

All samples shall first be preconditioned as specified in Section 8.1.2 (6-1.2).

A minimum of six specimens for testing shall be taken from the samples after the preconditioning
specified in Section 8.51.2.3 (6-51.2.3).

The specimens shall measure 150 mm x 150 mm (6 in. x 6 in.) and shall be cut from the sample
excluding the sewn areas so that the composite layers comprising the specimen are not sewn together at any point.

Specimens for both wet condition testing and dry condition testing shall then be conditioned as
specified in Section 8.1.3 (6-1.3).

For wet condition testing only, the innermost layer of the composite specimen shall then be further
conditioned as follows prior to testing:

(1) Blotter paper measuring 225 mm x 225 mm (9 in. x 9 in.) shall be saturated in distilled water.
(2) Two sheets of the saturated blotter paper shall be run together through a wringer that meets the requirements of

10.2 of AATCC 70, Test Method for Water Repellency: Tumble Jar Dynamic Absorption Test.
(3) The innermost layer of the composite specimen shall be placed between the two sheets of blotting paper.
(4) The innermost layer of the composite specimen, between the two sheets of blotting paper, shall be placed into a

4-L (1-gal) size air- and liquidtight bag and the bag shall be sealed closed.
(5) The innermost layer of the composite specimen, between the two sheets of blotting paper, shall be conditioned in

the air- and liquidtight bag at room temperature for at least 24 hours, and shall not be removed form conditioning more
than 5 minutes prior to testing.

(6) After removal from conditioning, the innermost layer shall be removed from the blotting paper, and the composite
specimen shall be resembled with all layers arranged in the same order and orientation as intended to be worn.

A minimum of six specimens shall be tested for shoulder areas, three for wet condition testing,
and three for dry condition testing. A minimum of six specimens shall be tested for knee areas, three for wet condition
testing and three for dry condition testing.

The test apparatus shall be in accordance with ASTM F 1060, Standard Test Method for Thermal
Protective Performance of Materials for Protective Clothing for Hot Surface Contact, with the following modification:

For the shoulder area CCHR rating, the sensor assembly shall be modified so that the pressure
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applied to the test specimens shall be 8 g/cm2, ±0.8 g/cm2 (2 psi, ±0.2 psi).

For the knee area CCHR rating, the sensor assembly shall be modified so that the pressure
applied to the test specimens shall be 32 g/cm2, ±3.2 g/cm2 (9 psi, ±0.08 psi).

A minimum of six specimens shall be tested for shoulder areas, three for wet condition testing, and
three for dry condition testing. A minimum of six specimens shall be tested for knee areas, three for wet condition testing
and three for dry condition testing.

Specimens shall be tested in accordance with ASTM F 1060, Standard Test Method for Thermal
Protective Performance of Materials for Protective Clothing for Hot Surface Contact, with the following modification:
specified herein.

Specimens shall be tested using an exposure temperature of 280°C, +3°0°C (536°F, +5°/0°F).
For the shoulder area CCHR rating, the sensor assembly shall be modified so that the pressure

applied to the test specimens shall be 8 g/cm2, ±0.8 g/cm2 (2 psi, ±0.2 psi).
For the knee area CCHR rating, the sensor assembly shall be modified so that the pressure

applied to the test specimens shall be 32 g/cm2, ±3.2 g/cm2 (8 psi, ±0.08 psi).
The CCHR rating for each specimen in each test shall be the time in seconds to achieve a

temperature rise of 24°C (75°F) The time-to-pain and the time-to-second degree burn shall be measured.
For purposes of calculating the time to a 24°C (75°F) temperature rise, the room temperature in

the testing area shall be determined immediately prior to starting the test and that temperature shall be used as the base
temperature in determining the 24°C (75°F) rise. The time shall be measured to the nearest tenth of a second. Time
“zero” shall be the time that the sensor and specimen are placed in direct contact with the exposure surface.

(4) If the time-to-second degree burn exceeds 30 seconds, the time-to-second degree burn shall be reported as >30
seconds.

(5) If the time-to-pain exceeds 50 seconds, the time-to-pain shall be reported as >50 seconds.

The individual CCHR rating time-to-second degree burn and time-to-pain for each specimen in
each test shall be recorded and reported.

The average CCHR rating time-to-second degree burn and time-to-pain for the should area wet
condition test specimens shall be separately calculated, recorded, and reported. The average CCHR rating
time-to-second degree burn and time-to-pain for the should area dry condition test specimens shall be separately
calculated, recorded, and reported.

The average CCHR rating time-to-second degree burn and time-to-pain for the knee area wet
condition test specimens shall be separately calculated, recorded, and reported. The average CCHR rating
time-to-second degree burn and time-to-pain for the area dry condition test specimens shall be separately calculated,
recorded, and reported.

Pass or fail determination for should area wet condition test specimens shall be based on the
average reported CCHR rating time-to-second degree burn and time-to-pain of all wet specimens. Pass or fail
determination for shoulder area dry condition test specimens shall be based on the average reported CCHR rating
time-to-second degree burn and time-to-pain of all dry specimens tested. Failure of either the wet condition test set or
the dry condition test set to achieve an average CCHR of at least 25 shall constitute failing performance.

Pass or fail determination for knee area wet condition test specimens shall be based on the
average reported CCHR rating time-to-second degree burn and time-to-pain of all wet specimens. Pass or fail
determination for knee area dry condition test specimens shall be based on the average reported CCHR rating
time-to-second degree burn and time-to-pain of all dry specimens tested.

If an individual CCHR rating from any individual specimen varies more than ±8 ±15 percent from the
average results for that test set, the results for that test set shall be discarded and another set of specimens shall be
tested.

A proposal has been accepted to increase the minimum requirement for the CCHR rating from 13.5 to
25. While an increase in performance is warranted, no substantiation or basis has been provided to justify the specific
level that has been established. Part of the problem is that the use of a time to a 24°C temperature rise lacks any
relationship to predicted skin tolerance of heat, such as in the TPP, radiant, or conductive heat resistance tests
established in this standard. Greater value could be provided for the test, if the measured end points were related to
establish skin tolerance information and it is therefore suggested to use the Stoll curve for predicting time-to-pain and
time-to-burn. From these measurements, it is possible to establish an alarm time. In this fashion, the committee can
establish a reasonable basis for a minimum performance requirement based on the expectation of field performance.
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Revise existing text of section 7.1.6 to read as follows:

The garment composite from the shoulder areas and the knee areas shall be tested for resistance to heat
transfer as specified in Section 8.51, Conductive Compressive Heat Resistance (CCHR) Test, and shall have a time to
second degree burn not less than 25 seconds for the shoulder areas and for the knee areas. This value shall be the
CCHR rating.

Revise and reorder section 8.51 to read as follows:
Specimens shall be conditioned for wet condition testing as specified in 8.51.3.4.
For wet testing, the innermost layer of the composite specimen shall then be further conditioned as follows

prior to testing:
(1) Blotter paper measuring 225 mm × 225 mm (9 in × 9 in) shall be saturated in distilled water.
(2) Two sheets of the saturated blotter paper shall be run together through a wringer that meets the requirements of

10.2 of AATCC 70, Test Method for Water Repellency: Tumble Jar Dynamic Absorption Test.
(3) The innermost layer of the composite specimen shall be placed between two sheets of blotting paper.
(4) The innermost layer of the composite specimen, between the two sheets of blotting paper, shall be placed into a

4-L (1-gal) size air and liquid tight bag and the bag shall be sealed closed.
(5) The innermost layer of the composite specimen, between the two sheets of blotting paper, shall be conditioned in

the air and liquid tight bag at room temperature for at least 24 hours, and shall not be removed from conditioning more
than 5 minutes prior to testing.

(6) After removal from conditioning, the innermost layer shall be removed from the blotting paper, and the composite
specimen shall be reassembled with all layers arranged in the same order and orientation as intended to be worn.

A minimum of three specimens shall be tested for shoulder areas in the wet condition.  A minimum of three
specimens shall be tested for knee areas in the wet condition.

The test apparatus shall be in accordance with ASTM F1060, Standard Test Method for Thermal
Protective Performance of Materials for Protective Clothing for Hot Surface Contact, with the following modification:

(1) For the shoulder area CCHR rating, the sensor assembly shall be modified so that the pressure applied to the test
specimens shall be 8 g/cm2, ± 0.8 g/cm2 (2 psi, ±0.2 psi).

(2) For the knee area CCHR rating, the sensor assembly shall be modified so that the pressure applied to the test
specimens shall be 32 g/cm2, ± 3.2 g/cm2 (8 psi, ±0.8 psi).

Specimens shall be tested in accordance with ASTM F1060, Standard Test Method for Thermal Protective
Performance of Materials for Protective Clothing for Hot Surface Contact, with the following modification:

(1) Specimens shall be tested using an exposure temperature of 280ºC, + 3/-0 ºC (536 ºF, +5/-0 ºF).
(2) The time to second degree burn shall be measured as the CCHR rating.
(3) The time shall be measured to the nearest tenth of a second.  Time “zero” shall be the time that the sensor and

specimen are placed in direct contact with the exposure surface.

The CCHR rating for each specimen in each test shall be recorded and reported.
If the time to second degree burn exceeds 30 seconds, the time to second degree burn shall be reported as

>30 seconds.
The average CCHR rating for the shoulder area shall be separately calculated, recorded and reported.
The average CCHR rating for the knee area shall be separately calculated, recorded and reported.

Pass or fail determination for shoulder area test specimens shall be based on the average reported CCHR
rating.

Pass or fail determination for knee area test specimens shall be based on the average reported CCHR rating.
If an individual CCHR rating from any individual specimen varies more than ±15 percent from the average

results for that test set, the results for that test set shall be discarded and another set of specimens shall be tested.
The technical committee believes that a Time To Burn number would be a better measurement

than a CCHR and convened with test methods to determine the appropriate number. The decision was made to adopt a
time to burn of 25 seconds, and to only test in the wet condition, which is the worst case scenario.
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_______________________________________________________________________________________________
1971-66     Log #8  FAE-SPF

_______________________________________________________________________________________________

Tim Durby, Phoenix Fire Department
Add new 7.1.7 Hot Water, Compression, Performance Requirements for Knee layups.

Add new 8.52 Hot Water, Compression, Test Requirements for Knee layups.
Develop and add new a new compression test, and performance requirements for knees only.  this should test

compress a knee layup into a puddle (1 to 2 in. deep) of hot water (Approximately 200 deg. F).  The performance
requirement should be the minimum level of protection needed to prevent knee burns while a fire fighter is kneeling in
hot water, and give a numerical level of protection above the minimum.

If this cannot be addressed this edition, please hold for further study.
To prevent or reduce knee burn to fire fighters.

Also, it would give the fire service an evaluation tool to compare different knee layups.
I believe one cause of knee burns is from hot water of the floor soaking not the knee pad. Compression transmits the

heat to the skin.  This is different from heat transmission in the wet thermal liners.

See meeting action on Proposal 1971-185 (Log #49).
See statement on Proposal 1971-185 (Log #49).

_______________________________________________________________________________________________
1971-67     Log #CP17  FAE-SPF

_______________________________________________________________________________________________
Technical Committee on Structural and Proximity Fire Fighting Protective Clothing and Equipment,

Revise text to read as follows:
Garment outer shells, moisture barriers, thermal barriers, winter liners where provided, and collar linings shall

be individually tested for resistance to shrinkage as specified in Section 8.25, Cleaning Shrinkage Resistance Test, and
shall not shrink more than 5 percent in any direction.

Garment outer shells, shall be individually tested for resistance to shrinkage as specified in Section 8.25,
Cleaning Shrinkage Resistance Test, and shall not shrink more than 5 percent in any direction.

This proposal moves the cleaning shrinkage requirement for garment outer shells to structural fire
fighting garments only.  Proximity outer shells are not intended to be laundered and therefore should not be subjected to
the cleaning shrinkage requirement.
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_______________________________________________________________________________________________
1971-68     Log #24  FAE-SPF

_______________________________________________________________________________________________

Louis V. Ott, Gentex Corporation, Steven Corrado, Underwriters Laboratories Inc.
1. Delete Section 7.1.19 as follows:

[Garment outer shells and collar linings shall be individually tested for strength after washing as specified in Section
8.50, Breaking Strength Test and shall have a breaking strength of not less than 623 N (140 lbf)].

2. Renumber Sections 7.1.20 through 7.1.24 as Sections 7.1.19 through 7.1.23.
3. Add new Section 7.2.4 to read:
Garment outer shells and collar linings shall be individually tested for strength after washing as specified in Section

8.50, Breaking Strength Test, and shall have a breaking strength of not less than 623 N (140 lbf).
When the NFPA 1976 & NFPA 1971 documents where combined into a single

standard an error was made in placing the requirement in Section 7.1, "Requirements for Both Ensembles," when it
should have been placed in Section 7.2, "Structural Fire Fighting Protective Garment Elements Only."  It calls for 10
standard washes and then performing the breaking strength test according to ASTM D 5034. NFPA 1976 did not have
this requirement in their document since the vast majority of fabrics used in proximity fire fighting garments are knit
fabrics. It was only intended for woven outershells for structural fire fighting protective clothing in NFPA 1971. The
ASTM D 5034 is a breaking strength test for woven and some low elongation non-woven fabrics. The standard
specifically states that this test is not for use on knitted fabrics. Since the first proximity standard, NFPA 1976, was
published by NFPA in 1992 the most common type of fabric used in the proximity fire fighting garments have been 
knits.    

 The requirement eliminates the use of knit fabrics that have been used in proximity fire fighting
garments for over 20 years. This class of fabrics has been critical in providing flexible, durable, and lightweight outer
shells to the fire service.  In this application woven fabrics could not provide these necessary properties that a knit
provides.  Knits have been by far the major product used as a substrate for supporting the high heat reflective surface
needed to fight high radiant heat fires.

_______________________________________________________________________________________________
1971-69     Log #106  FAE-SPF

_______________________________________________________________________________________________
Steven D. Corrado, Underwriters Laboratories Inc.

Revise text to read as follows:
Garments with the DRD installed shall be tested for functionality as specified in Section 8.59, DRD Function Test, and

shall allow for the mannequin to be dragged for a minimum of 2.5 m (98 in.), and the DRD shall be deployed within 10
seconds, the SCBA shall not move higher on the torso from the donned position, and the SCBA shall not separate from
the mannequin.

Added language is currently in Section 8.59.7.2 as an interpretation that constitutes failure.  This
should be in Chapter 7 as a performance requirement.

Revise text to read as follows:
7.1.23 Garments with the DRD installed shall be tested for functionality as specified in Section 8.59, DRD Function

Test, and shall allow for the mannequin to be dragged for a minimum of 2.5 m (98 in.), and the DRD shall be deployed
within 10 seconds, the SCBA shall not move higher on the torso from the donned position, and the SCBA shall not
separate from the mannequin.

Delete the following text:
8.59.7.2 The dislodging of the SCBA that causes the SCBA to move higher on the torso of the mannequin from the

donned position or causes the SCBA to separate from the mannequin shall constitute a failure.
The technical committee accepted the proposal in principle, and deleted the text in Section

8.59.72 as indicated in the meeting action because it is a performance requirement and has been moved to Section
7.1.23.
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_______________________________________________________________________________________________
1971-70     Log #48  FAE-SPF

_______________________________________________________________________________________________
Thomas E. Neal, Neal Associates Ltd.

New text to read as follows:
The garment composite from the knee areas shall be tested for resistance to heat transfer as specified in

Section 8.73. Water Immersion Compressive Heat Resistance (WICHR) Test, and shall have a minimum WICHR rating
of 120.

Structural firefighters have received burn injuries on their knees as a result of crawling and/or kneeling
in hot water. The CCHR test determines heat resistance for a firefighter kneeling on a hot surface under dry and wet
conditions, but does not simulate the conditions of a firefighter kneeling or crawling in hot water. This new test method,
Water Immersion Compressive Heat Resistance (WICHR) will better quantify the protection provided by knee
constructions than the CCHR test method for the firefighter who is kneeling or crawling in hot water. Consequently, the
WICHR test method will enable development of knee reinforcement constructions that provide more effective protection
for firefighters kneeling or crawling or in hot water which will ultimately help to reduce firefighter knee burn injuries.

See statement on Proposal 1971-185 (Log #49).
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_______________________________________________________________________________________________
1971-71     Log #63  FAE-SPF

_______________________________________________________________________________________________
Shawn Deaton, North Carolina State University

Add new text as follows:
All materials attached to the outer shell shall be tested in composite form against the Transmitted and Stored

Thermal Energy test as specified in Section 8.X. Samples with a material attached to the outer shell shall have equal or
greater predicted time to second degree burn than that of the base sample without the attachment.

Data (http://www.nfpa.org/assets/files/PDF/Research/PPE Thermal Energy.pdf) shows that under
certain conditions materials attached to the outershell can decrease thermal protection below that of the base composite
alone. Nothing should be added to a suit that could reduce its thermal protection.

Add new text as follows:
Note: section numbers below indicated proposed placement of new text in the preprint document.

ASTM F 2731, Standard Test Method for Measuring the Transmitted and Stored Energy in Fire Fighter Protective
Clothing Systems, 2010.

Where garment element sleeve composites contain enhancements such as visibility markings, and other
materials used in construction including but not limited to padding, reinforcements, emblems, patches and logos, but
excluding reinforcement materials that do not cover more than 25 mm (1 in.) when measured from the edge of the cuff
along the sleeve, exterior to the outer shell, the enhanced composite shall be tested for transmitted and stored thermal
energy as specified in Section 8.X Transmitted and Stored Thermal Energy Test, and shall have an average predicted
time to 2nd degree burn of 130 seconds or greater.

Glove composites shall be tested for transmitted and stored thermal energy as specified in Section 8.77
Transmitted and Stored Thermal Energy Test, and shall have an average predicted time to 2nd degree burn of 100
seconds or greater.

8.77 Transmitted and Stored Thermal Energy Test
8.77.1 Application
8.77.1.1 This test method shall apply to garment sleeve composites containing enhancements as defined in section

7.2.4 exterior to the outer shell and to glove composites.
8.77.1.2 Modifications to this test method for testing garment sleeve composites containing enhancements exterior to

the outer shell shall be specified in 8.77.7.
8.77.1.3 Modifications to this test method for testing glove composites shall be specified in 8.77.8.
8.77.2. Samples
8.77.2.1 Samples shall measure 150 mm x 150 mm, ± 6 mm (6 in. x 6 in., ± 1/4 in.), and shall consist of all layers

representative of the item to be tested. Samples shall not be stitched to hold individual layers together during testing.
Enhancements shall be sewn to the center of the outer shell of the composite if they cannot meet the sample
measurement requirements.

8.77.3 Specimens
8.77.3.1 Transmitted and Stored Thermal Energy testing shall be conducted on five specimens.
8.77.3.2 Garment sleeve composites shall be preconditioned in accordance with ASTM F 2731,

, Section 9.3.
8.77.3.3 Glove composites shall be preconditioned in accordance with 8.1.X (glove wetting method).
8.77.4 Procedure
8.77.4.1 Transmitted and Stored Thermal Energy testing shall be conducted in accordance with ASTM F 2731,

,
Procedure B with the following modification:

8.77.4.1.1 For garment sleeve composites, the exposure time shall be for a period of 120 seconds, +1/-0 seconds.
8.77.4.1.2 For glove composites, the exposure time shall be for a period of 120 seconds +1/-0 seconds.
8.77.5 Report
8.77.5.1The average time to 2nd degree burn shall be calculated and reported. If no burn injury occurs, the time to 2nd

degree burn shall be reported as "no burn."
8.77.6 Interpretation
8.77.6.1 Pass/fail determination shall be based on the average reported time to 2nd degree burn of all specimens

tested.
8.77.7 Specific requirements for testing garment sleeve composites containing enhancements  exterior to the outer
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shell.

8.77.7.1  A three layer composite shall be used to test enhancements exterior to the outer shell.   The composite shall
be constructed using a layer of 7.5 oz/yd2 natural Nomex®, 5.1 oz/yd2 +/- 0.2 oz/yd2, expanded PTFE laminated to a
woven aramid fabric, and a layer of 3.8 oz/yd2 +/-0.3 oz/yd2 , aramid needle punched nonwoven, quilted to 3.4 oz/yd2,
aramid plain weave thermal barrier material.  Additional layers found used in the construction of the garment shall be
place in the composite as found in the garment.

8.77.8 Specific Requirements for testing Glove Composites
8.77.8.1 For glove composites, the quarter inch spacer separating the fabric from the sensor is not used.
8.77.8.2 Specimens shall be representative of the glove body composite construction at the following glove areas as

described in 8.1.14.
a) Section E.  Back of hand to the wrist crease
b )Section H.  Back of thumb
c) Section M.  Side of hand to wrist crease, side of index finger, and side of thumb to wrist crease next to the back of

the hand
d) Section P.  Inside of thumb next to the back of the hand

The technical committee accepted the proposal in principle, and provided the revised text as
indicated in the meeting action. The technical committee agreed with the submitter's recommendation to add a test for
stored energy. The meeting action text provides the text for both the requirements and the test methods.

_______________________________________________________________________________________________
1971-72     Log #70  FAE-SPF

_______________________________________________________________________________________________
Michael F. McKenna, Antelope, CA

Revise text to read as follows:
Garment composite consisting of the outer shell, moisture barrier, and thermal barrier shall be tested for

evaporative heat transfer as specified in Section 8.34, Total Heat Loss Test, and shall have a total heat loss of not less
than 205 270W/m2.

Back in 2000 the IAFF was supporting a THL value of 250 and that value has still not been achieved.
It is important not to lose sight that the primary function of NFPA 1971 is to design performance criteria for a structural

garment to fight structural fires.  The alternatives uses have always included medical aid calls, vehicle extrication and
now possibly CBRN, but these alternative uses should never be allowed to override the primary function of the garment
– protection during structural firefighting.

The proposed increase in THL would significantly decrease the number of certified composites
available to the industry. Within the constraints of currently available technologies, this would also result in a reduction in
TPP performance to values lower than what many Fire Departments have determined as a necessary minimum.
Additionally, the actual benefit of increasing THL values has come into question due to the impact of various additional
layers of materials beyond the base composite (i.e., additional layers not included in the THL composite testing).  More
recent whole garment sweating manikin tests have also challenged the understanding of the value of increased THL.
While multiple previous physiological field trials have validated the value of THL, the benefits of increasing the minimum
requirement above 205 W/m2 needs to be understood further through additional study and physiological testing that
addresses the newer concerns raised.
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_______________________________________________________________________________________________
1971-73     Log #96  FAE-SPF

_______________________________________________________________________________________________
Tim Durby, Phoenix Fire Department

Revise text to read as follows:
Garment Composite consisting of the outer shell, moisture barrier, and thermal barrier shall be tested for evaporative

heat transfer as specified in Section 8.34 Total Heat Loss Test, and shall have a total heat loss of not less than 205 250
W/m2.

Heart attacks continue to be a leading cause of fire fighter deaths.  In this standard raising the THL will
reduce heat stress while fighting fires.  Reducing heat stress will help to reduce heart attacks.  A good target for THL is
270. Although 270 is a target, a minimum of 250 would be a movement in the right direction.  Due to improvements in
materials there will still be multiple composites that can meet 250.

See committee statement on Proposal 1971-72 (Log #70).

_______________________________________________________________________________________________
1971-74     Log #CP19  FAE-SPF

_______________________________________________________________________________________________
Technical Committee on Structural and Proximity Fire Fighting Protective Clothing and Equipment,

Revise text as follows:
Garment outer shells shall be tested for radiant reflective capability as specified in Section 8.52, Radiant

Protective Performance Test, and shall have a radiant reflective value thermal transfer threshold time of not less than 20
seconds.

Helmet shrouds shall be tested for radiant reflective capability as specified in Section 8.52, Radiant Protective
Performance Test, and shall have a radiant reflective value thermal transfer threshold time of not less than 20 seconds.

Helmet faceshields shall be tested for radiant reflective capability as specified in Section 8.52, Radiant
Protective Performance Test, and shall have a radiant reflective value thermal transfer threshold time of not less than
30 seconds.

Helmet outer covers, where provided, shall be tested for radiant reflective capability as specified in Section
8.52, Radiant Protective Performance Test, and shall have a radiant reflective value thermal transfer threshold time of
not less than 20 seconds.

The back of the hand of the glove, including the gauntlet where provided, shall be tested for radiant reflective
capability as specified in Section 8.52, Radiant Protective Performance Test, and shall have a radiant reflective value
thermal transfer threshold time of not less than 20 seconds.

Footwear shall be tested for radiant reflective capability as specified in Section 8.52, Radiant Protective
Performance Test, and shall have a radiant reflective value thermal transfer threshold time of not less than 20 seconds.

Five specimens shall be run, and the radiant reflective value thermal transfer threshold time shall be
determined.

The average radiant reflective value thermal transfer threshold time of the five specimens shall be calculated,
recorded, and reported.

The average radiant reflective value thermal transfer threshold time of all specimens of an item
shall be used to determine pass or fail performance.

The current wording employs the term “radiant reflective value”, also known as “RRV”.  RRV was a
term used in the method that appeared in earlier editions of the Standard which fully described the subject test
procedure.  This Edition of the Standard now references ASTM F1939, “Standard Test Method for Radiant Protective
Performance”.   This ASTM test method does not use the term “radiant reflective value”.  Instead, the ASTM uses the
term “Thermal Transfer Threshold Time” which is analogous and equal in value to what was referred to as RRV in the
old Standard.  The proposal updates all referenced sections of the Standard to employ the new and correct terminology.

57Printed on  8/24/2010



Report on Proposals  –  November 2011 NFPA 1971
_______________________________________________________________________________________________
1971-75     Log #CP33  FAE-SPF

_______________________________________________________________________________________________
Technical Committee on Structural and Proximity Fire Fighting Protective Clothing and Equipment,

Revise text to read as follows:
Helmets shall be tested for resistance to impact as specified in Section 8.16, Impact Resistance Test

(Acceleration), and shall have no specimen exceed the maximum acceleration specified in Table 7.4.2. Any acceleration
above 200 Gn shall not exceed a duration of 3 milliseconds, and an acceleration above 150 Gn shall not exceed a
duration of 6 milliseconds. Helmets shall maintain sufficient structural integrity to withstand impacts in all five locations.

The impact areas shall be as specified in Figure 8.1.6.1. The top, front, left, right, and rear, and side areas of
the helmet shall be tested in this order. Each helmet test specimen shall be impacted in all five test areas.  All five
impacts shall occur on the same helmet.

Reattachment of components is allowed between impacts, but no broken components shall be replaced.
The helmet test specimen shall continue to be tested as long as the specimen can be held on the test headform using
existing components as originally received.

Each conditioned specimen in a series shall be impacted one on the top, rear, front, left, right, and rear and
side test areas of the helmets as defined in Figure 8.1.6.1. Helmets shall be tested in this order. At least one impact
shall occur in each test area.

Pass or fail performance shall be determined for each specimen. If the helmet test specimen cannot be held
on the test headform and impacted in all five locations, then this shall be considered failing performance.

The standard was not clear as to whether or not all acceleration impacts were to be performed on one
helmet.  There was also no explanation of the order of impacts.  There was also no explanation of fail criteria if the
helmet could not be tested for all impact locations. The Task Group agreed that the intent was to test all locations on
one helmet, starting with the top location, and that helmets unable to withstand all five impacts should be considered
failing.

_______________________________________________________________________________________________
1971-76     Log #CP29  FAE-SPF

_______________________________________________________________________________________________
Technical Committee on Structural and Proximity Fire Fighting Protective Clothing and Equipment,

Revise text as follows:
Helmets shall be tested for resistance to electricity as specified in both Procedure A and Procedure B of Section

8.31, Electrical Insulation Test 1, and shall not have leakage current exceeding 3.0 mA in each test.
Helmets shall be tested for resistance to electricity as specified in both Procedure A and Procedure B of Section

8.31, Electrical Insulation Test 1, and shall not have leakage current exceeding 3.0 mA in each test.
This requirement should only apply to structural helmets b/c the aluminized cover makes the proximity

helmet fail this test.
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_______________________________________________________________________________________________
1971-77     Log #CP26  FAE-SPF

_______________________________________________________________________________________________
Technical Committee on Structural and Proximity Fire Fighting Protective Clothing and Equipment,

Revise the following sections:
All materials utilized in the construction of helmet ear covers and chin straps, excluding elastic and hook and

pile fasteners where these items are placed so that they will not directly contact the wearer's body or hood, shall be
individually tested for resistance to flame as specified in Section 8.2, Flame Resistance Test 1, and shall not have a
char length greater than 100 mm (4 in.), shall not show any visible afterflame 2.0 seconds after removal from the test
flame, and shall not melt or drip.
Add new sections as follows:

All materials utilized in the construction of helmet ear covers, excluding elastic and hook and pile fasteners
where these items are placed so that they will not directly contact the wearer's body or hood, shall be individually tested
for resistance to flame as specified in Section 8.2, Flame Resistance Test 1, and shall not have a char length greater
than 100 mm (4 in.), shall not show any visible afterflame 2.0 seconds after removal from the test flame, and shall not
melt or drip.

All materials utilized in the construction of proximity helmet covers and shrouds,  excluding elastic and hook
and pile fasteners where these items are placed so that they will not directly contact the wearer's body or hood, shall be
individually tested for resistance to flame as specified in Section 8.2, Flame Resistance Test 1, and shall not have a
char length greater than 100 mm (4 in.), shall not show any visible afterflame 2.0 seconds after removal from the test
flame, and shall not melt or drip.

This test method shall apply to protective garment textiles, DRDs, hoods, wristlets, gauntlets, helmet cover
materials, helmet shrouds materials, helmet ear covers materials, helmet chin strap materials, helmet goggle strap
materials, and trim materials.

Modifications to the test method for testing helmet chin strap materials and helmet goggle strap materials shall
be as specified in Section 8.2.15

Five specimens of helmet chin straps materials and helmet goggle strap materials, excluding elastic or hook
and pile fasteners, shall be tested. Specimens shall be at least 305 mm (12 in.) in length by the widest width of the chin
strap or goggle strap used on the helmet.

Samples for conditioning shall be chin strap materials or goggle strap materials.
All materials utilized in the construction of helmet ear covers and chin straps, excluding elastic and hook and

pile fasteners where these items are placed so that they will not directly contact the wearer's body or hood, shall be
individually tested for resistance to heat as specified in Section 8.6, Heat and Thermal Shrinkage Resistance Test, and
shall not shrink more than 10 percent in any direction, and shall not melt, separate, or ignite. Helmet chin strap material
shall meet the thermal shrinkage requirement for the length dimension only.

Add new sections as follows:
Note: section numbers below indicate proposed placement of new text in the document.

All materials utilized in the construction of helmet ear covers, excluding elastic and hook and pile fasteners
where these items are placed so that they will not directly contact the wearer's body or hood, shall be individually tested
for resistance to heat as specified in Section 8.6, Heat and Thermal Shrinkage Resistance Test, and shall not shrink
more than 10 percent in any direction, and shall not melt, separate, or ignite. Helmet chin strap material shall meet the
thermal shrinkage requirement for the length dimension only.

All materials utilized in the construction of proximity helmet covers and shrouds, excluding elastic and hook and
pile fasteners where these items are placed so that they will not directly contact the wearer's body or hood, shall be
individually tested for resistance to heat as specified in Section 8.6, Heat and Thermal Shrinkage Resistance Test, and
shall not shrink more than 10 percent in any direction, and shall not melt, separate, or ignite. Helmet chin strap material
shall meet the thermal shrinkage requirement for the length dimension only.

Revise the following sections:
Hoods, wristlets, helmet ear cover materials, helmet shrouds materials, helmet covers materials, helmet

chin strap materials, innermost glove liner materials, trim, and label materials
Modifications to this test method for testing garment outer shell, moisture barrier, thermal barrier, winter liner,

helmet ear cover, helmet shrouds, helmet covers, and innermost glove liner materials shall be as specified in Section
8.6.8.

Add a new section as follows:
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Modifications to this test method for testing helmet chin strap materials shall be as specified in Section 8.6.X.

Both heat and thermal shrinkage resistance testing shall be conducted on a minimum of three specimens of
whole gloves and for each garment outer shell, moisture barrier, thermal liner, winter liner, and helmet ear cover, helmet
shroud, helmet cover, and helmet chin strap materials. Each separable layer of multilayer material systems or
composites shall be tested as an individual layer.

Add a new section after 8.6.16 as follows:

Samples for conditioning shall be chin strap materials.
Specimens shall be 150 380 mm (6 15 in.) in length by the widest width of the chin strap used on the helmet.
Specimens shall be tested both before and after being subjected to the procedure specified in Section 8.1.2.

Thermal Shrinkage shall be measured in the length direction only.
Testing shall be performed as specified in Sections 8.6.2 through 8.6.7.

This proposal adds instructions for certain helmet elements for heat and flame testing, clarifying that
hook and loop are excluded, and adding flame and heat testing for proximity covers and shrouds. These additions are
for consistency within the standard.

_______________________________________________________________________________________________
1971-78     Log #CP39  FAE-SPF

_______________________________________________________________________________________________
Technical Committee on Structural and Proximity Fire Fighting Protective Clothing and Equipment,

Delete text to read as follows:
Helmet trim shall be tested for retroreflectivity and fluorescence as specified in Section 8.46, Retroreflectivity

and Fluorescence Test, and shall have a Coefficient of Retroreflection ( ) of not less than 100 cd/lux/m2 (100
cd/fc/ft2), and shall have the color be fluorescent yellow-green, fluorescent orange-red, or fluorescent red.

Add a new section to the end of Section 7.5 as follows:
Note: section number below indicates proposed new text placement in the document.

Helmet visibility markings shall be tested for retroreflectivity and fluorescence as specified in Section 8.46,
Retroreflectivity and Fluorescence Test, and shall have a Coefficient of Retroreflection ( ) of not less than 100
cd/lux/m2 (100 cd/fc/ft2), and shall have the color be fluorescent yellow-green, or fluorescent orange-red, or fluorescent
red.

Helmet visibility markings do not apply to proximity helmets so moving the requirement from the “both”
section to the “structural” section.
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_______________________________________________________________________________________________
1971-79     Log #74  FAE-SPF

_______________________________________________________________________________________________
Michael F. McKenna, Antelope, CA

Add new text to read as follows:
Where the goggle protection device specified in Section 6.5.2.3 is provided by means other than the helmet itself

all materials utilized in the construction of the goggle protection device, excluding hook and loop, elastic, hardware or
trim, shall be individually tested for resistance to flame as specified in Section 8.2, Flame Resistance Test 1, and shall
not have a char length greater than 100 mm (4 in.), shall not show any visible afterflame 2.0 seconds after removal from
the test flame, and shall not melt or drip.

Where the goggle protection device specified in Section 6.5.2.3 is provided by means other than the helmet itself
all materials utilized in the construction of the goggle protection device excluding hook and loop, elastic, hardware, or
trim shall be individually tested for resistance to heat as specified in Section 8.6, Heat and Thermal Shrinkage
Resistance Test, and shall not melt, separate, or ignite.

The Task Group on Helmets recommends that the goggle protection device not cause harm to the
firefighter.

Add new text as follows:
7.5.7  Where the goggle protection specified in section 6.5.2.3 is provided by means other than the helmet itself, all

materials utilized in the construction of the goggle protection device, excluding hook and loop, elastic, hardware or
visibility markings shall be individually tested for resistance to flame as specified in Section 8.2, Flame Resistance Test
1, and shall not have a char length greater than 100mm (4 in.), shall not show any visible afterflame 5.0 seconds after
removal from the test flame, and shall not melt or drip.

Revise text as follows:
8.2.1.1  This test method shall apply to protective garment textiles, DRDs, hoods, wristlets, gauntlets, helmet covers,

shrouds, helmet ear covers, and visibility markings, and goggle protection materials.
The technical committee accepted the proposal in principle. Since goggles will be subjected to

the environment a means of protection is also required. There is not practical means to protect a faceshield so only
goggles are being included in this requirement. The heat and flame requirements for the goggle protection device have
been included because the device should not cause harn to the firefighter.

_______________________________________________________________________________________________
1971-80     Log #CP20  FAE-SPF

_______________________________________________________________________________________________
Technical Committee on Structural and Proximity Fire Fighting Protective Clothing and Equipment,

Revise text as follows:
Helmets shall be tested for radiant reflective value radiant heat resistance as specified in Section 8.53, Radiant

Heat Resistance Test 3, and shall not have a temperature rise of more than 25°C (45°F).
The current wording employs the term “radiant reflective value”, also known as “RRV”.  RRV was a

term used in old editions of the standard referring to the Radiant Protective Performance (RPP) test.  The subject
section is referring to the Radiant Heat Resistance Test 3 which is not the same as the RPP test.  Therefore, the term
radiant reflective value is not correct and should be replaced with “radiant heat resistance”.
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_______________________________________________________________________________________________
1971-81     Log #CP52  FAE-SPF

_______________________________________________________________________________________________
Technical Committee on Structural and Proximity Fire Fighting Protective Clothing and Equipment,

Revise sections as follows:
Note: the new section number below indicates the proposed placement of new text in the document.

Gloves shall be tested for grip as specified in Section 8.39, Grip Test, and shall have a percentage of rope and
pole barehanded control value not less than 90 and a drop of not less than 30 percent of its maximum force value.

Revise text as follows:
A minimum of three glove pair specimens each for size small and size large and for each pulling device, shall

be used for testing.
Specimen glove pairs shall be tested before and after being conditioned for wet conditions as specified in

Section 8.1.8.
Revise and add new text as follows:

Grip testing shall be evaluated with the use of a 10 mm ( in.) diameter, three-strand, prestretched
polyester rope attached to a calibrated force measuring device.

Pulling Device A shall be a 10 mm (in.) diameter, three-strand, prestretched polyester rope attached to a
calibrated force measuring device.

Pulling Device B shall be a 1 1/4 in. diameter fiberglass pole attached to a calibrated force measuring device.
This pole shall be used until surface degradation occurs or for a maximum of 100 pulls.

An adjustable stand shall be used. The stand shall have a cushioned bar that can be positioned at chest
height. The stand shall prevent the test subject from leaning forward during the grip trials.

Test subjects shall be selected so that their hand dimensions are as close as possible to the middle of the
range for hand length and hand circumference as specified in the tables provided for size small and size large gloves in
Section 6.7.6. At least three test subjects shall be selected for both size small and size large.

Each test subject shall make three successive attempts to exert as much horizontal pulling force as possible
using the rope and force measuring device, using both hands, one in front of the other. Thumbs shall not overlap the
fingers, and both feet shall be firmly planted on the ground. The average horizontal pulling force over the three attempts
shall be the bare-handed control value.

Wet conditioned sample gloves shall be tested on a wet rope. Gloves shall be subjected to wet conditioning
as specified in 8.1.8. The rope shall be subjected to wet conditioning by immersion in room temperature water [21°C,
±3°C (70°F, ±5°F)] for 2 minutes, followed by horizontal drip-drying for 5 minutes.

Each test subject shall test a minimum of three pairs of sample gloves using the method specified in 8.39.5.2.
Test subjects shall attempt one trial with each pair of gloves. A trial shall consist of three successive attempts. The
average horizontal pulling force over the three attempts shall be the pulling force with gloves. The average horizontal
pulling force shall be calculated, recorded, and reported for each glove pair.

The average pulling force with gloves over the three trials for each size shall be calculated, recorded, and
reported. The average pulling force with gloves shall be compared with the barehanded control value.

The percentage of bare-handed control value shall be calculated as follows:
where:

= average pulling force with gloves
= bare-handed control value

All pulls shall be performed as described here.  The test subject shall stand with feet together, firmly planted
on the ground, and knees slightly bent.  The stand shall be adjusted such that the cushioned bar is touching the test
subject’s chest.  The stand shall prevent the test subjects forward movement during the pull.  The test subject shall
extend the arms in front of the body at shoulder height to grab the pulling device for pulling vertically down from the
ceiling.  The test subject shall stand in a comfortable pulling position with the arms bent at an angle of approximately 90
degrees and in any case the arms shall not be completely extended or touching the body.  The test subject shall grasp
the rope or pole with hands next to each other.  Thumbs shall not overlap the fingers. The test subject shall pull the rope
or pole with as much pulling force as possible in a smooth, steady, swift, and non jerking action.  The test subject shall
not bend the knees further or pull down with body weight during the pull.  The test subject shall continue to pull until the
test facilitator observes a peak pulling force and instructs the test subject to end the pull.

The test subject shall make five practice pulls on the pulling device without gloves and without having pulling
force values measured.

The test subject shall then make three pulls on the pulling device without gloves.  The average vertical
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pulling force over the three pulls shall be the bare-handed control value for that pulling device.

The test subject shall then make three pulls on the pulling device with gloves in the dry condition.  The
average vertical pulling force over the three pulls shall be the pulling force with gloves in the dry condition for that pulling
device.

The gloves shall be conditioned by the wetting procedure specified in Section 8.1.X
The test subject shall then make three pulls on the pulling device with gloves in the wet condition.  The

average vertical pulling force over the three pulls shall be the pulling force with gloves in the wet condition for that pulling
device.

The test subject shall repeat the process specified in 8.39.5.3 – 8.39.5.7 with the other pulling device.
Another test subject shall be permitted to perform the pulls with the other device.  If the same test subject is used,
sufficient time shall be allowed between the tests that the test subject is able to exert their normal full pulling force.

Each test as specified in 8.39.5.3 – 8.39.5.7 for each pulling device shall be performed with a different pair of
gloves for a total of six pair small gloves and six pair large gloves.

The average vertical pulling force shall be calculated, recorded, and reported for each glove pair for each
condition.

The average vertical pulling force for each glove pair for each condition shall be compared with the
barehanded control value.

The percentage of bare-handed control value shall be calculated as follows:
Formula to be inserted as in existing Section 8.39.5.6
where:

= average pulling force with gloves
= bare-handed control value

The average percentage of bare-handed control value for each glove size, in each condition, and with each
pulling device shall be calculated, recorded, and reported.

The average percentage of bare-handed control value shall be recorded and reported for each
specimen glove size, in each condition, and with each pulling device.

The average percentage of bare-handed control value for each size small and size large in each condition,
and with each pulling device shall be used to determine pass or fail performance.

Failure of either size in each condition, and with each pulling device shall constitute failure of the test.
This proposal adds clarity and details to the grip test method.  Also the fire service brought up that they

often use fiberglass pike poles and composite ax handles where grip is important.  The characteristics of a fiberglass
pole are different from a rope.  Changes were made to the existing method to further define it and also a fiberglass pole
was added.  Dry conditions were added because some materials perform well when dry but not when wet and visa
versa.  Wet rope was removed because it is believed that wet gloves provide an adequate example of wet conditions.
Reverting back to a vertical pull because it simulates a more realistic situation/motion.  A new wetting method is being
used also.
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_______________________________________________________________________________________________
1971-82     Log #CP58  FAE-SPF

_______________________________________________________________________________________________
Technical Committee on Structural and Proximity Fire Fighting Protective Clothing and Equipment,

Add new text as follows to the end of Chapter 8:
Note: the section number indicated below is proposed placement of new text in the document.
7.7.20  Gloves shall be tested for hand function as specified in Section 8.75, Glove Hand Function Test Two, and shall
have an average percent of barehand control not exceeding 200 percent.
8.75 Glove Hand Function Test Two.
8.75.1 Application. This test shall apply to gloves.
8.75.2 Samples.
8.75.2.1  Samples for conditioning shall be whole glove pairs.
8.75.2.2  Glove pair samples shall be preconditioned as specified in 8.1.3.
8.75.3 Specimens.
8.75.3.1  A minimum of three glove pair specimens each for size small and size large shall be used for testing.
8.75.3.2  Each glove pair specimen shall be tested as a complete set of gloves in new, as distributed, condition.
8.75.3.3  Glove pair specimens shall not receive special softening treatments prior to tests.
8.75.4 Apparatus.
8.75.4.1 A Bennett-Type vertical test apparatus consisting of one horizontal board with one vertical board attached in
the middle of the horizontal board.  The vertical board shall have holes drilled 50mm (2 in.) apart in a “T”-shaped fashion
with a row of three holes and a row of one hole directly under and in the center of the top row.
8.75.4.2  Four 19 mm x 2.5 in. coarse thread bolts with nuts and two washers
8.75.4.3  3/8 in. deep-well 19mm socket
8.75.4.4  19mm box-end wrench
8.XX.4.5  3/8 in. torque wrench
8.75.5  Procedure.
8.75.5.1  Three test subjects with the proper hand size shall be selected for testing size large gloves, and three test
subjects with the proper hand size shall be selected for testing size small gloves.
8.75.5.2  The test subject shall be proficient with performing this test method before conducting any tests.
8.75.5.3  The test subject shall use left or right hand as is comfortable for the two sides of the board, however, the test
subject shall not alternate hands for the same task during the test series.
8.75.5.4  Before each test trial, the bolts with one washer already on shall be placed spaced apart on one side of the
vertical board and the nuts shall be placed spaced apart on the other side, depending on the test subject’s comfort.  The
box-end wrench shall be placed on the side with the bolts and the torque wrench shall be placed on the side with the
nuts, both within close proximity to the test board.  The test facilitator shall hand each washer to the test subject during
the test trials.
8.75.5.4  For each test trial, the test subject shall start on either end of the top row of holes as long as this procedure is
repeated for all trials.  The test subject shall complete all holes in order across the top row and then complete the hole in
the bottom row.  After completion of the bottom hole the trial will be complete.
8.75.5.6  The stopwatch shall be started when the test subject picks up the first bolt.
8.75.5.7  In starting the test, the test subject picks up a bolt with washer already on with one hand and puts it into the
first hole.
8.75.5.8  The test facilitator shall hand the test subject the second washer on the opposite side of the board.
8.75.5.9  While holding the bolt, the test subject shall place the second washer on the bolt with the opposite hand on the
other side of the board.
8.75.5.10  While holding the bolt, the test subject shall place the nut on the bolt with the opposite hand on the other side
of the board.
8.75.5.11  The test subject shall hold the bolt with one hand and tighten the nut with the opposite hand until resistance if
met.
8.75.5.12  The test subject shall then use the box-wrench to hold the bolt secure on one side with the same hand that
was used to insert the bolt.
8.75.5.13  While securing the bolt with the box-wrench, the test subject shall use the torque wrench to tighten the nut
with the opposite hand, applying 120 inch pounds to simulate snug.
8.75.5.14  When the torque wrench clicks, that hole position is complete and the test subject shall then begin inserting
the next bolt with washer already on into the next hole.
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8.75.5.15  The trial is complete and the stopwatch shall be stopped when the torque wrench clicks on the bottom hole.
8.75.5.16  If bolts, nuts, or wrenches are dropped onto the test surface then the test subject shall pick them up.  If
washers are dropped onto the test surface then the test facilitator shall pick them up and hand them to the test subject.
If bolts, nuts, wrenches, or washers are dropped onto the floor then the trial shall be stopped and the full trial shall be
repeated.
8.75.5.17  The time to fill all holes for each trial shall be measured for each test subject and shall be known as the
dexterity test time.
8.75.5.18  The test shall be conducted without the test subjects knowledge of the dexterity test time for each repetition.
8.75.5.19  The test subject shall perform at least 3 test trials following the steps above without gloves until the
Coefficient of Variation (COV) of the baseline times of the person’s last three repetitions does not exceed 8 percent.
The Coefficient of Variation (COV) shall be calculated as described in 8.XX.5.20.
8.75.5.20  The test subject shall then perform 3 test trials following the steps above wearing gloves on each hand until
the Coefficient of Variation (CoV) of the dexterity times of that person’s fastest three repetitions does not exceed 8
percent.  The test subject shall perform all 3 trials using only one pair of gloves.  Each test subject shall receive their
own pair of gloves for the test. The Coefficient of Variation (COV) shall be calculated as described in 8.XX.5.21.
8.75.5.21 Coefficient of Variation (COV) shall be calculated by dividing the standard deviation by the average of three
repetitions, and multiplying by 100.
8.75.5.21.1  The standard deviation shall be calculated using the following formula:
The standard deviation shall be calculated using the following formula:
Insert Standard Deviation Formula.
8.75.5.21.2  The Coefficient of Variation (COV) shall be calculated using the following formula:
Insert formula
8.75.5.22  The average of the last three repetitions without gloves where the Coefficient of Variation (COV) did not
exceed 8% shall be used as the baseline dexterity test time (DTTb).
8.75.5.23  The average of the three fastest repetitions wearing gloves where the Coefficient of Variation (COV) did not
exceed 8% shall be the dexterity test time with gloves (DTTg).
8.75.5.24  The dexterity test times with gloves shall be compared with the baseline dexterity test time for each test
subject. The percentage of bare-handed control shall be calculated as follows:
Percent of bare-handed control  =(DTTg / DTTb) X 100
Where:

DTTg = average dexterity time with gloves (sec)
DTTb = average baseline dexterity test time (sec)

8.75.6 Report.
8.75.6.1  The average percentage of bare-handed control shall be recorded and reported for each test subject.
8.75.6.2  The average percentage of bare-handed control for all test subjects shall be recorded and reported for each
size.
8.75.7 Interpretation.
8.75.7.1  The average percentage of bare-handed control for size small and size large shall be used to determine pass
or fail performance.
8.75.7.2  Failure of either size shall constitute failure of the test

Lack of glove dexterity is a very strong fire service complaint as confirmed in an extensive long term
glove survey.  Additional tests need to be added if all glove dexterity issues are to be taken into account.
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_______________________________________________________________________________________________
1971-83     Log #23  FAE-SPF

_______________________________________________________________________________________________
Jason L. Allen, Intertek Testing Services

1. Make the following changes in Chapter 7 Performance Requirements for gloves and footwear as
follows:

The glove body composite shall be tested for resistance to cut as specified in Section 8.22, Cut Resistance
Test, and shall have a distance of blade travel of more than 25 mm (1 in.) 20 mm (0.8 in.).

The glove gauntlet or glove wristlet composite, if different from the glove body composite, shall be tested for
resistance to cut as specified in Section 8.22, Cut Resistance Test, and shall have a distance of blade travel of more
than 25 mm (1 in.) 20 mm (0.8 in.).

Footwear uppers shall be tested for resistance to cut as specified in Section 8.22, Cut Resistance Test, and
shall have a cut distance resistance of more than 25 mm (1 in.) 20 mm (0.8 in.).

2.  Revise 7.14.6 to read:
Hoods shall be individually tested for resistance to shrinkage as specified in Section 8.25, Cleaning Shrinkage

Resistance Test, and shall not have the measurements made from the top of the hood to the marks at the back and both
sides of the hood exhibit shrinkage of more than 5 percent, and shall have the hood opening meet the requirements
specified in Section 7.14.1.

3. Revise Figure 8.1.6.1 as follows:

FIGURE  8.1.6.1 Helmet Test Areas and Landmarks.

4. Revise Section 8.16 as follows:
The center of mass of the drop assembly shall lie within a cone of 10 degrees included angle about the

vertical, with the apex at the point of the targeted impact over the center of the test anvil.
A conditioned specimen with face shield/goggle component(s) removed shall be positioned on the headform

with the horizontal center plane of the helmet parallel within 5 degrees of the reference plane of the headform and shall
be secured to the drop assembly by its retention system so as to maintain this position during the test. No part of the
helmet shell shall be cut away to accommodate the test system, and no part of the test system, other than the anvil,
shall contact the helmet shell either as mounted or during an impact test.

The drop assembly with a helmet attached shall be dropped from a height that yields an impact velocity within
2 percent of 6.0 m/sec (19.7 ft/sec). A means of verifying the impact velocity within 2 percent for each impact shall be
incorporated in the test system. The acceleration time duration values, peak acceleration, and impact velocity shall be
recorded for each test. Each helmet shall be environmentally conditioned prior to each impact in each of the five impact
areas specified in Figure 8.1.6.1.  Test series number 1 shall require helmet specimens 5, 6, 8, and 10 to be impacted at
the front, rear, and side impact areas at a distance of 68 mm, +13/-0mm (2-1/2 in., +0.5/-0 in.), when measured from the
test line to the center of the impact anvil.  Test series number 1 shall require helmet specimens 5, 6, 8, and 10 to be
impacted at the top, front, rear, and side impact areas.  Helmet front, rear, and side targeted impact areas shall be at a
distance of 63 mm, +13/-0mm (2-1/2 in., +0.5/-0 in.) above the test line as shown in Figure 8.1.6.1.  The headform with
mounted helmet shall be rotated such that the targeted helmet impact area is over the center of the anvil.

The center of the test anvil shall be no lower than 63 mm (2-1/2 in.) above the test line and shall be the initial
point of contact with the shell during impact.  The initial point of contact of the helmet with the anvil shall not occur on the
brim of the helmet.

5. Add new Annex item as follows:
The test anvil should not be moved from its alignment as specified in Section 8.16.4.4, except in those

circumstances where contact of the brim will first occur for the helmet brim. Every effort should be made to maintain the
alignment specified in Section 8.16.4.4 since significant deviations of this alignment will result in erroneous accelerations
measurements.

6.  Make the following changes in Section 8.22, Cut Resistance Test as follows:

Cut resistance testing shall be performed under a load of 400 g 300 g.

Cut resistance testing shall be performed under a load of 400 g 300 g.
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Cut resistance testing shall be performed under a load of 400 g 300 g.
7.  Revise Section 8.25.9  Specific Requirements for Testing Hoods as follows:

After washing, each specimen shall be donned on a nonconductive test headform specified in Figure
8.6.12.3. The specimens shall be pulled to original dimensions and shall be allowed to relax for 1 minute prior to
measurement. The dimensions of the face opening shall be measured as specified in Section 8.47.4.2. Measurements
shall also be made from the top of the hood to the marks at the back and both sides of the hood.

The percentage change in the hood opening dimensions and the distances between the top of the hood and
the marks along the basic plane shall be calculated and reported for each specimen. The average percentage change
shall be calculated for each individual dimension for all specimens tested and used to determine pass or fail
performance.

The percent difference of the hood face opening dimensions before and after laundering shall be determined.
The average difference of all hood face opening dimensions shall be calculated and reported.

Pass or fail performance shall be based on Ffailure in any one dimension for distances between the
top of the hood and the marks along the basic plane, constitutes failure of the entire sample and on the average
difference of the hood face opening dimensions.

NOTE:  This Proposal originates from Tentative Interim Amendment 1971-07-1 issued by the
Standards Council on November 3, 2006.

Submitters Reason:
In the 2007 edition of NFPA 1971, the reference for the cited cut resistance test method, ASTM F 1790, Standard Test

Method for Measuring Cut Resistance of Materials Used in Protective Clothing, was updated from the 1997 edition to
the 2005 edition. Two important modifications of the test procedures included in the 2005 edition for this standard were
not taken into account when NFPA 1971 was updated: (1) The specified measurement of blade travel distance was
changed from 25 mm to 20 mm, and (2) test specimens are no longer mounted on the metal mandrel using two-sided
adhesive tape. Instead the new procedures dictate that the specimen be mounted directly onto the metal mandrel. The
test functions by measuring the distance of blade travel across the specimen before the blade makes electrical contact
with a metal mandrel. Therefore, the use of the tape provided an additional layer to be cut through and would add to the
measured blade travel distance. Without the tape, shorter blade travel distances are measured.

See meeting action on Proposal 1971-61  (Log #22).
See statement on Proposal 1971-61  (Log #22).

_______________________________________________________________________________________________
1971-84     Log #57  FAE-SPF

_______________________________________________________________________________________________
Roger L. Barker, Textile Protection and Comfort Center

Add new text as follows:
The whole glove shall be tested for heat loss as specified in Section 8.XX, Glove Total Heat Loss

Test, and shall have a THL value of at least 110 W/m2.
Gloves have not previously had to meet a heat loss (breathability) requirement, and the new

requirement will provide enhanced comfort and lower metabolic heat build-up for users.

There is no evidence to support the idea that higher breathability would improve performance,
and no evidence was presented to prove the higher THL would not reduce safety.
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_______________________________________________________________________________________________
1971-85     Log #64  FAE-SPF

_______________________________________________________________________________________________
Shawn Deaton, North Carolina State University

Add new text as follows:
Glove composites representing the back of the hand shall be tested against a low level radiant and compressive

exposure as specified in Section 8.X, Transmitted and Stored Thermal Energy, and shall have a second degree burn
time of not less than 200 seconds.

Increasing the testing pressure in the Conductive Heat Resistance Test 1 from the previous edition
has not alleviated burn injuries to the back of the hand. I am requesting a more realistic test be used as a requirement
for the back of the hand. This test would expose a moisture preconditioned glove composite to low level radiant heat
exposure followed by a compression step that could simulate a firefighter clinching his fist causing the glove material to
tighten up against the skin.

See committee action on Proposal 1971-71 (Log #63).
See statement on Proposal 1971-71 (Log #63).
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_______________________________________________________________________________________________
1971-86     Log #38  FAE-SPF

_______________________________________________________________________________________________
Harry P. Winer, HIP Consulting LLC

Revise text as follows:
The glove back of the hand composite shall be tested for radiant reflective value as specified in Section 8.52,

Radiant Protective Performance Test, and shall have a radiant reflective value of not less than 65.0 for pain.
This test method shall apply to garment outer shell materials, glove outer shell materials, glove back of the

hand composite ( and at the back of the hand from the finger crotch to 25 mm (1 in.) beyond the wrist crease and
includes the back of the thumb), helmet faceshields, footwear, helmet outer covers, and helmet shrouds.

Modifications to this test method for testing glove back of the hand composite shall be as specified in 8.52.9.
Samples for conditioning shall be garment and glove outer shell material, glove back of the hand

composite, helmet faceshields, whole footwear, helmet outer covers, and helmet shrouds.
All specimens excluding helmet faceshields and glove back of the hand composite shall be conditioned by

means of abrading the sample before removing it from the conditioned atmosphere. Specimens shall be tested for
radiant heat not more than 5 minutes after removal from conditioning.

All specimens for the glove back of the hand composite shall be conditioned in accordance with 8.1.8.1 for
wet conditioning.

All layers outward of the moisture barrier Samples shall be conditioned by complete immersion in water at a
temperature of 21°C, ±3°C (70°F, ±5°F), for 2 minutes.

All layers outward of the moisture barrier shall removed from the water and  be placed between two sheets of
blotter paper measuring 225 mm × 225 mm (9 in. × 9 in.) and conforming to the requirements in AATCC 35,

The new composite with two sheets of  blotter paper shall be run together through a wringer that meets the
requirements of 10.2 of AATCC 70, .

The complete glove composite shall be re-assembled between the two sheets of blotting paper, shall be placed
into a 4 L (1 gal) size airtight and liquidtight bag, and the bag shall be sealed closed.

The complete glove composite with the outershell facing up and between the two sheets of blotting paper, shall be
conditioned in the airtight and liquidtight bag at room temperature for at least 24 hours, and shall not be removed from
conditioning more than 5 minutes prior to testing.

The selected test exposure shall be 2 cal/cm2 as provided for in the test method except for the glove back of
the hand composite the test exposure shall be 0.2 cal/cm2 .

Modifications for testing glove back of the hand composite.
The garment and glove outer shell material test specimens shall be 75 mm × 250 mm (3 in. × 10 in.) with the

long dimension in the warp or wale direction.
Specimens shall be tested as specified in 8.52.2 through 8.52.7.

Five specimens of each sample shall be preconditioned in accordance with 8.1.3 prior to testing and 8.1.8.1
for wet conditioning.

Specimens shall be representative of the glove body composite construction at the palm of the hand, palm
side of the fingers, and at the back of the hand from the finger crotch to 25 mm (1 in.) beyond the wrist crease and
includes the back of the thumb.

In the 2007 edition a conductive compressive heat test was added for the back of the hand, I feel that
this was the wrong test to be used and a radiant heat test was more appropriate. Therefore by this proposal I eliminated
the conductive compressive heat test and replaced it with a radiant heat test conducted at 0.2 cal/cm2 . The heat load
was selected because it came from studies conducted by NIST as the radiant load produced by structural fires. A limited
number of tests were conducted on NFPA 1971 – 2007 gloves and garment composites to determine the requirement
for this new test.

See meeting action on Proposal 1971-85 (Log #64).
See statement on Proposal 1971-85 (Log #64).
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_______________________________________________________________________________________________
1971-87     Log #CP2  FAE-SPF

_______________________________________________________________________________________________
Technical Committee on Structural and Proximity Fire Fighting Protective Clothing and Equipment,

Clarify the text that was the subject of the following Formal Interpretation.
In the evaluation of thermal protective performance for gloves as specified in Section 7.7.1 and the

test method provided in Section 8.10 of NFPA 1971:2007, do changes in the composite construction and the layering of
composite materials of the glove constitute new composites that must be separately tested?

Yes
The Regulations Governing Committee Projects require that a proposal be processed to clarify the text

of a document on which a Formal Interpretation has been issued. After issuance of the next edition of the document, the
Formal Interpretation will no longer be published.

Revise the sections below to read as follows:
Specimens shall be representative of each glove body composite construction. All variations in composite

construction, including number of layers and the order of layering of composite materials shall constitute a new
composite and shall be tested separately.  Where a composite is identical to another composite except for additional
reinforcement layer(s), and the reinforcement layer(s) is the same as one of more of the base composite layers, the
composite with no reinforcement layers shall be representative of the composite with reinforcement layer(s).

After conditioning, the pouch and stitching shall be cut to form 175 mm × 175 mm (7 in. × 7 in.) specimens
for testing. Specimens shall not include seams where multiple layers are involved except in the following cases: 1)
Ridged areas or similar where stitching is used to create specific performance characteristics rather than for glove
assembly  2) When there are size constraints of a material making it necessary to allow stitching in order to create the
sample size required. Stitching shall be of the same type as is used in the actual glove construction. Specimens shall
not be stitched to hold individual layers together during testing.

Specimens shall be representative of the glove gauntlet composite construction. All variations in composite
construction, including number of layers and the order of layering of composite materials shall constitute a new
composite and shall be tested separately.  Where a composite is identical to another composite except for additional
reinforcement layer(s), and the reinforcement layer(s) is the same as one of more of the base composite layers, the
composite with no reinforcement layers shall be representative of the composite with reinforcement layer(s).

After conditioning, the stitching shall be cut to form 175 mm × 175 mm (7 in. × 7 in.) specimens for testing.
Specimens shall not include seams where multiple layers are involved except in the following cases: 1)  Ridged areas or
similar where stitching is used to create specific performance characteristics rather than for glove assembly  2) When
there are size constraints of a material making it necessary to allow stitching in order to create the sample size required.
Stitching shall be of the same type as is used in the actual glove construction. Specimens shall not be stitched to hold
individual layers together during testing.

The technical committee accepted the proposal in principle, and added clarification as to
exactly which glove composites are to be tested. Please see the meeting action text.
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_______________________________________________________________________________________________
1971-88     Log #55  FAE-SPF

_______________________________________________________________________________________________
Roger L. Barker, Textile Protection and Comfort Center

Revise text as follows:
The protective glove element body composite shall be tested for thermal insulation as specified in Section 8.10,

Thermal Protective Performance (TPP) Test Section 8.X Whole Glove Thermal Protective Performance Test, and shall
have an average TPP rating of at least 35.0 an average palm burn area (%) of less than 25%, and average dorsal burn
area (%) of less than 25%, and shall not have destructive visual damage (excessive shrinkage, holes, etc.).

Where gauntlets or glove wristlets are provided, the glove gauntlet or glove wristlet composite shall be tested as
specified in Section 8.10, Thermal Protective Performance (TPP) Test, 8.X, Whole Glove Thermal Protective
Performance Test, and shall have an average TPP rating of 20.0 and shall have an average burn area (%) of less than
25%.

The materials performance test will be replaced by a whole glove performance test that will directly
characterize the protective performance of wristlets, gloves, and gauntlets. The new testing requirement will be a better
means of characterizing fire fighter protection against flame exposures.

_______________________________________________________________________________________________
1971-89     Log #CP53  FAE-SPF

_______________________________________________________________________________________________
Technical Committee on Structural and Proximity Fire Fighting Protective Clothing and Equipment,

Revise text to read as follows:
Gloves shall be tested for resistance to heat as specified in Section 8.6, Heat and Thermal Shrinkage

Resistance Test, and shall not melt, separate, or ignite, shall not shrink more than 8 percent in length or width, shall be
donnable, and shall be flexible. Hook and pile fasteners on gloves shall be excluded from these requirements where
these items are placed so that they will not directly contact the wearer’s body.  Where hook and pile fasteners are
placed on the gloves so that they will directly contact the wearer’s body, then they shall not melt, separate, or ignite
when tested as part of the whole glove.

Hook and loop are being excluded from heat resistance as is currently the practice in garments under
NFPA 1971.
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_______________________________________________________________________________________________
1971-90     Log #CP3  FAE-SPF

_______________________________________________________________________________________________
Technical Committee on Structural and Proximity Fire Fighting Protective Clothing and Equipment,

Clarify the text that was the subject of the following Formal Interpretation.
Alternatively, for purpose of testing the innermost layer of gloves as specified in Paragraph 7.7.4 of

NFPA 1971:2007, should the innermost layer specimen be represented by a single inseparable layer when such
construction is present, and in the event of multiple layers, should be innermost layer specimen be represented by a
multiple layer composite if force is required to separate any of the different plies that are used in the construction of the
lining?

Yes
The Regulations Governing Committee Projects require that a proposal be processed to clarify the text

of a document on which a Formal Interpretation has been issued. After issuance of the next edition of the document, the
Formal Interpretation will no longer be published.

Revise text as follows:
The innermost separable layer glove lining materials of the glove body shall be individually tested for resistance

to heat as specified in Section 8.6, Heat and Thermal Shrinkage Resistance Test, and shall not melt, separate, or ignite.
Hood, wristlet, helmet ear cover materials, helmet shrouds, helmet covers, innermost glove linering

materials, trim, and label materials
Modifications to this test method for testing garment outer shell, moisture barrier, thermal barrier, winter liner,

helmet ear cover, helmet shrouds, helmet covers, and innermost glove linering materials shall be as specified in Section
8.6.8.

Only heat resistance testing shall be conducted on a minimum of three specimens for each moisture barrier
seam, hardware item, glove linering material, trim material, label material, other protective garment materials, helmets,
and footwear not specified in Section 8.6.3.2.

Add a new Section 8.6.8.6 and A.8.6.8.6 as follows:
For glove lining materials, all layers between the moisture barrier layer and the  hand, shall be individually

tested.  Where layers are permanently attached, the layers shall be permitted to be tested separately or attached.
Where the moisture barrier layer is permanently attached to other layer(s) nearer to the hand, and where the layer(s)
nearer to the hand can be supplied individually for testing, then only the layer(s) nearer to the hand shall be tested and
the moisture barrier shall not be tested.    For glove lining materials, separation shall be reported if there is separation
within a layer.  However, separation between laminated layers shall not be reported as separation.

Where there is more than one moisture barrier layer, it is intended that only the layers between the hand
and the nearest moisture barrier layer be tested.  Also for this test the concern about separation is within a layer rather
than between layers.  Thermal protection is diminished with separation such as hole formation or consumed materials.

The technical committee accepted the proposal in principle, and provided text to clarify what
part of the glove should be tested as the inner liner.  Please see the meeting action to this log.
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_______________________________________________________________________________________________
1971-91     Log #CP4  FAE-SPF

_______________________________________________________________________________________________
Technical Committee on Structural and Proximity Fire Fighting Protective Clothing and Equipment,

Clarify the text that was the subject of the following Formal Interpretation.
If the moisture barrier and the lining of the glove are combines as a non-separable layer, then is the

innermost layer the combined moisture barrier and lining material for the purpose of testing as specified in Paragraph
7.7.4 of NFPA 1971:2007?

Yes
The Regulations Governing Committee Projects require that a proposal be processed to clarify the text

of a document on which a Formal Interpretation has been issued. After issuance of the next edition of the document, the
Formal Interpretation will no longer be published.

See the meeting action on Proposal 1971-90 (Log #CP3).
See the statement on Proposal 1971-90 (Log #CP3).
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_______________________________________________________________________________________________
1971-92     Log #98  FAE-SPF

_______________________________________________________________________________________________
Mark A. Williams, W. L. Gore & Associates

Revise text to read as follows:
The innermost separable layer of the glove body composite that is designed to come into contact with the

wearer’s skin shall be individually tested for resistance to heat as specified in section 8.6, Heat and Thermal Shrinkage
Resistance Test, and shall not melt, separate, or ignite.

ADD 7.7.20 The innermost separable layer of the glove body composite that is designed to come into contact with
the wearer’s skin shall be individually tested as specified in Section 8.XX, Resistance to High Temperature Blocking
Test 2, and shall not melt, ignite, or stick to the glass plates and shall have a rating to resistance to blocking of 1 or 2.

.  This test method shall apply to the innermost separable layer of the glove body composite that is
designed to come into contact with the wear’s skin.

Samples for preconditioning shall be 200 mm x 200 mm (8 in. x 8 in.)
8.XX.2.3 Specimens shall be tested after preconditioning with the procedure specified in Section 8.1.3.
8.XX.3

Testing shall be conducted on a minimum of three specimens.

The test oven shall be as specified in ISO 17493,
Testing shall be carried out at a temperature of

260oC, +6/-0oC (500oF, +10/-0oF)
Clean Borosilicate or soda lime glass plates measuring 100 mm x 100 mm x 3 mm (4 in. x 4in. x 1/8 in.) shall

be used.
. Specimens shall be tested according to ASTM D 751, ,

using the Procedures for Blocking Resistance at Elevated Temperatures specified in Sections 84 through 88, with the
following modifications:

(1) The glass plates specified in 8.XX.4.2 shall be used
(2) A test temperature of 260oC, +6/-0oC (500oF, +10/-0oF) shall be used.
(3) The specimen shall cool a minimum of 1 hour after removal of the glass plates from the oven.
(4) In removing the specimens from the glass plates, the rating of resistance to blocking shall be made whether each

specimen sticks to the glass plates or shows evidence of melting or ignition.

The condition of each specimen shall be recorded and reported.
Where specimens show no damage, the condition shall be recorded and reported as “no damage.”

Where specimens stick to the glass plates or show evidence of melting or ignition, the application condition
shall be recorded and reported. The rating of resistance to blocking shall also be recorded and reported.

Observations of any sticking to the glass plate, melting, or ignition for any specimen shall constitute failure for
the innermost separable layer being tested.

A rating of resistance to blocking other than 1 or 2 shall also constitute failing performance.
In recent discussions, the oven test of “Section 8.6” has been shown to have inconsistent and

unsatisfactory capability for evaluating “melting” at any given temperature.  The recent history surrounding non-thermally
stable innermost glove liners entering the market is a case in point.  Other examples where materials soften or melt
during the test exposure and then re-solidify by the time they are inspected are also known.

The precedence for using a Resistance to High Temperature Blocking test exists for NFPA 1971 Proximity ensembles
including gloves (Section 7.9.6)  The proposed blocking test has been used in NFPA1975 for station uniforms with good
success for evaluating the thermal stability of textile materials and these series of proposed changes would make use of
the blocking test instead of the oven test to evaluate “melting” for innermost separable layers.

This proposal would eliminate categories of products that have been proven to provide reliable
and effective hand protection.
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_______________________________________________________________________________________________
1971-93     Log #CP5  FAE-SPF

_______________________________________________________________________________________________
Technical Committee on Structural and Proximity Fire Fighting Protective Clothing and Equipment,

Clarify the text that was the subject of the following Formal Interpretation.
In the evaluation of conductive heat resistance for gloves as specified in Section 7.7.5 and the test

method provided in Section 8.7 of NFPA 1971:2007, do changes in the composite construction and the layering of
composite materials for the palm and back sides of the glove constitute new composites that must be separately tested?

Yes
The Regulations Governing Committee Projects require that a proposal be processed to clarify the text

of a document on which a Formal Interpretation has been issued. After issuance of the next edition of the document, the
Formal Interpretation will no longer be published.

Revise text as follows:
Specimens shall be representative of the glove body composite construction at the palm of the hand, palm side

of the fingers, and at the back of the hand from the finger crotch to 25 mm (1 in.) beyond the wrist crease and includes
the back of the thumb. Specimens shall be representative of each glove body composite construction.  All variations in
composite construction, including number of layers and the order of layering of composite materials shall constitute a
new composite and shall be tested separately.  Specimens shall not include seams except in the following cases: 1)
Ridged areas or similar where stitching is used to create specific performance characteristics rather than for glove
assembly  2) When there are size constraints of a material making it necessary to allow stitching in order to create the
sample size required.  Stitching shall be of the same type as is used in the actual glove construction.

The technical committee accepted the proposal in principle, and added the text as indicated in
the meeting action. This text adds clarification as to exactly which glove composites are to be tested.

_______________________________________________________________________________________________
1971-94     Log #CP54  FAE-SPF

_______________________________________________________________________________________________
Technical Committee on Structural and Proximity Fire Fighting Protective Clothing and Equipment,

Revise text as follows:
The glove body composite, including but not limited to trim, labels, and tags, but excluding hardware, and

excluding hook and pile fasteners that do not directly contact the wearer’s body, shall be tested for resistance to flame
as specified in Section 8.4, Flame Resistance Test 3, and shall not have an average char length of more than 100 mm
(4 in.), shall not have an average afterflame of more than 2.0 seconds, shall not melt or drip, and shall not have the
amount of consumed materials exceed 5 percent.

Where glove gauntlets are provided and the gauntlet composite is different than the glove body composite, the
glove gauntlet composite, including but not limited to trim, labels and tags, but excluding hardware, and hook and pile
fasteners that do not directly contact the wearer’s body, shall meet the requirements specified in Section 7.7.6.

Where glove wristlets are provided, the wristlet composite, including but not limited to trim, labels, and tags,
but excluding hardware, and hook and pile fasteners that do not directly contact the wearer’s body, shall meet the
requirements specified in Section 7.7.6.

Removing flame requirement for hook and loop and hardware as is consistent with garments.  Adding
that other attachments should be tested.
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_______________________________________________________________________________________________
1971-95     Log #CP6  FAE-SPF

_______________________________________________________________________________________________
Technical Committee on Structural and Proximity Fire Fighting Protective Clothing and Equipment,

Clarify the text that was the subject of the following Formal Interpretation.
In the evaluation of puncture resistance for gloves as specified in Section 7.7.12 and the test method

provided in Section 7.20 of NFPA 1971:2007, do changes in composite construction and the layering of composite
materials on the palm, palm side of fingers, and back constitute new composites that must be separately tested?

Yes
The Regulations Governing Committee Projects require that a proposal be processed to clarify the text

of a document on which a Formal Interpretation has been issued. After issuance of the next edition of the document, the
Formal Interpretation will no longer be published.

Delete existing Section 8.20.7.1, and add a new section to read:
Specimens shall be representative of each glove body composite construction.  All variations in composite

construction and the order of layering of composite materials shall constitute a new composite and shall be tested
separately. Where a composite is identical to another composite except for additional reinforcement layer(s), the
composite with no reinforcement layers shall be representative of the composite with reinforcement layer(s).  Specimens
shall not include seams except in the following cases: 1)  Ridged areas or similar where stitching is used to create
specific performance characteristics rather than for glove assembly  2) When there are size constraints of a material
making it necessary to allow stitching in order to create the sample size required. Stitching shall be of the same type as
is used in the actual glove construction.

The technical committee accepted the proposal in principle, and added clarification as to
exactly which glove composites are to be tested. Please see the meeting action to this log.

_______________________________________________________________________________________________
1971-96     Log #97  FAE-SPF

_______________________________________________________________________________________________
Mark A. Williams, W. L. Gore & Associates

Revise text to read as follows:
Gloves shall be tested for hand function as specified in Section 8.38, Glove Hand Function Test, and shall have

an average percent of barehand control not exceeding 250 220 percent.
A major goal of the NFPA 1971 Glove Task Group has been the improvement of glove dexterity and

tactility. By reducing the “average percent of barehand control” requirement in the Glove Hand Function Test, this goal
can be realized.

In the year 1999, the NFPA 1971 Glove Task Group demonstrated that the Hand Function Test using the Peg Board
ranked commercial fire gloves in the same order as the fire departments in the study.

The following is an excerpt from the original study for the five commercially available gloves that were tested:

***INSERT TABLE HERE***
(1971_L97_Tb_S)
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1971_L97_S_ROP/F2011 

  Average Standard Deviation

Glove E  240% 70%

Gove B  317% 131%

Glove A  200% 42%

Glove D  201% 20%

Glove C  187% 30%

Average = 229 % 
Standard Deviation = 53% 
Notes: 
1) The original study was done with smooth pegs.  During the comment 
phase, the peg surface was roughened (“knurled”) thereby making the test 
somewhat easier to pass. 
2) Even with smooth pegs, 3 of the 5 gloves tested passed the suggested 
requirement, demonstrating that the level is achievable commercially 
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_______________________________________________________________________________________________
1971-97     Log #39  FAE-SPF

_______________________________________________________________________________________________
Harry P. Winer, HIP Consulting LLC

Revise text as follows:
Gloves shall be tested for resistance to leakage as specified in Section 8.33, Overall Liquid Integrity Test 1,

and shall show no leakage bubbles.
Specimens shall be tested after being subjected to the procedures specified in Section 8.1.2 8.1.11.4 and

then followed by 8.1.5 and then conditioned as specified in 8.1.3.
Specimens shall also be tested after being subjected to the procedures specified in 8.1.5 and then

conditioned as specified in 8.1.3.
A water markable glove shall cover all areas of the tester's hand. The water markable glove shall be

constructed of a fabric that is marked easily by water to determine leakage.
The test apparatus shall consist of a 3 inch inside diameter tubular rigid polyvinyl chloride test chamber approximately

12 inches in length. The chamber shall be capped approximately 2 inches from the bottom with the cap having a 1/2
inch diameter plastic air escape tube approximately 3 inches long. The test chamber shall be oriented vertically and
placed in a container filled with approximately 1 inch of water such that the escape tube vents to the outside of the
chamber, with the end of the tube under the water. The top of tube shall be beveled at a 45° angle on the inside. The top
plug shall consist of polyethylene, approximately 4 inches in height, and 4 inches in diameter at the top tapering to
approximately 2 inches in diameter at the bottom. An air passage shall be provided vertical through the plug and
connected via nominal 1/2 inch tubing through a gage and air regulator to an oil-free compressed air source. A
mechanism shall be provided that is capable of reproducibly clamping the plug into the end of the tube such that a seal
is provided. See figure 1 and 2 for drawings.

******Insert Figure 1 Here******

******Insert Figure 2 Here******

Water used for integrity testing shall be treated with a nonfoaming surfactant to lower its surface tension to
less than 35 dynes/cm, ±5 dynes/cm.

Test subjects shall be selected so that their hand dimensions are as close as possible to the middle of the
range for hand length and hand circumference as specified determined by measuring the conditioned glove and using
the in the tables provided for size small and size large gloves in Section 6.7.6.

The test subject shall don the glove specimen over the water markable glove.
The test subject shall immerse the glove specimen to within 25 mm (1 in.) of the top of the body of the glove

specimen for 5 minutes in 20°C, ±3°C (68°F, ±5°F), water
treated with a surfactant to lower its surface tension to 35 dynes/cm, ±5 dynes/cm. The test subject shall flex the glove
specimen in a fist-clenching motion every 10 seconds for 5 minutes in the air.

The glove specimen shall be removed from the test subject's hand, and the inner glove shall be inspected for
water marks. The glove shall be inserted into the test chamber to near the cuff. The plug shall be inserted into the cuff of
the glove and clamped such that a seal that holds not less than 4 psi is formed with the beveled edge of the test
chamber. Air shall be provided to the chamber to a level of 4 psi for a period of not less than 5 seconds. Appearance of
air bubbles at 5 seconds constitutes failure.

The appearance of any water mark on the inner glove after testing air bubbles at 5 seconds constitutes
failure any of the three gloves shall be recorded and reported.

The appearance of any water mark on the inner glove bubbles after testing any glove shall be
considered leakage and shall constitute failing performance.

This new air test replaces the human hand leakage test where the test subject places their hand in a
bucket of water. This test method is currently being used by the military to determine leakage in their intermediate cold
weather glove.

The technical committee does not believe that the proposed test method resolves the issues
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related to the existing test method. Please see Committee Proposal on 1971-119 (Log #CP14).

_______________________________________________________________________________________________
1971-98     Log #CP51  FAE-SPF

_______________________________________________________________________________________________
Technical Committee on Structural and Proximity Fire Fighting Protective Clothing and Equipment,

Add a new section to end of Section 7.7 as follows:
Note: the section indicated below is the proposed new placement of text in the document.

Gloves shall be tested for grip as specified in Section 8.39, Grip Test, and shall have a percentage of
barehanded control value of not less than 90.

Delete the following section and renumber the remaining sections:
Gloves shall be tested for grip as specified in Section 8.9, Grip Test, and shall have a percentage of barehanded

control value of not less than 90.
Delete the following section:

Gloves shall be tested for grip as specified in Section 8.39, Grip Test, and shall have a percentage of
barehanded control value of not less than 80.

The glove task group did not believe there should be any difference in the grip performance of the
structural and proximity glove.

_______________________________________________________________________________________________
1971-99     Log #CP15  FAE-SPF

_______________________________________________________________________________________________
Technical Committee on Structural and Proximity Fire Fighting Protective Clothing and Equipment,

Revise text to read as follows:

The test oven shall be as specified in ISO 17493,
. Testing is intended to shall be carried out such

that the center of the oven is at a temperature of 260°C, +6/-0°C (500°F, +10/-0°F). To accomplish such, it shall be
necessary to establish a Sensing Thermocouple Compensated Setting (STCS) as described below in Section 8.6.4.2.

Prior to commencement of testing each day, a thermocouple of equal type and performance as the oven
sensing thermocouple shall be installed in the center of an empty oven.  With the oven door closed and air circulation
activated, the empty oven shall be activated and its temperature control increased until the thermocouple installed in the
center of the oven reaches a temperature of 260°C, +6/-0°C (500°F, +10/-0°F).  The center of the oven shall then be
maintained at a temperature of 260°C, +6/-0°C (500°F, +10/-0°F) for 5 minutes while recording the center oven
thermocouple reading  and sensing thermocouple reading at the end of each 30 second period for the 5 minute duration.
The difference in the two thermocouple readings shall be calculated for each of the ten periods and then averaged to
determine an Average Correction Factor (ACF) in the appropriate units of Celsius or Fahrenheit .  The Sensing
Thermocouple Compensated Setting (STCS) shall then be calculated as the ACF (in the appropriate units) plus 260°C,
+6/-0°C (500°F, +10/-0°F).

The specimen, mounted as specified, shall be exposed in the test oven for 5 minutes, +0.15/-0 minute. The
test exposure time shall begin when the test thermocouple recovers to the Sensing Thermocouple Compensated Setting
(STCS) as described in Section 8.6.4.2. a temperature of 260°C, +6°/-0°C (500°F, +10°/-0°F).

Recent audits of this test method revealed with some ovens discrepancies in the temperature
experienced in the area of the sensing thermocouple and the center of the oven area where the test items are located.
These discrepancies resulted in the test item being subjected to temperatures lower than the intended testing
temperature.  The above revision/addition of procedures is intended to correct such discrepancies through the
determination of a “correction factor” to compensate for any deviations in the sensing and oven center temperatures.
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_______________________________________________________________________________________________
1971-100     Log #CP21  FAE-SPF

_______________________________________________________________________________________________
Technical Committee on Structural and Proximity Fire Fighting Protective Clothing and Equipment,

Revised text as follows:
Gloves shall be tested for grip as specified in Section 8.9 8.39, Grip Test, and shall have a percentage of

barehanded control value of not less than 90.
Correction of typographical error that cited the incorrect section number for the Grip Test.

_______________________________________________________________________________________________
1971-101     Log #81  FAE-SPF

_______________________________________________________________________________________________
Jeffrey O. Stull, International Personnel Protection, Inc.

Add text to read as follows:
The glove body composite shall be tested for thermal insulation as specified in Section 8.52, Radiant Protective

Performance Test, and shall have a radiant protective performance rating of 10 cal/cm2..
A radiant heat transfer test should be applied to the back of gloves because this part of the glove is

most likely to receive extended radiant heat exposure.  The proposed test method is one approach that could be used to
make this assessment.  Additional work would be needed to set an appropriate test requirement.

Radiant heat for the back of the hand is being evaluated through the stored energy test (please
see Proposal 1971-85 (Log #64).
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_______________________________________________________________________________________________
1971-102     Log #61  FAE-SPF

_______________________________________________________________________________________________
William Candy, W.L. Gore & Associates

Add new text as follows:
Footwear shall be tested for a functionality as specified in Section 8.X, footwear functionality test, and have an

average percent of athletic shoe control not exceeding 125 percent.
Footwear Functionality test

This test shall apply to all footwear.
Pairs of footwear shall be preconditioned as in 8.1.3.

A minimum of three pairs shall be tested.  These shall be of at least two different sizes.
Each pair of footwear shall be tested as a complete pair in new, as distributed, condition.
The apparatus shall be as described in Illinois Agility Test which is summarized as:

A flat, non slip surface is used.  The length of the course is 10 meters and the width (distance between the start and
finish points) is 5 meters. Four cones are used to mark the start, finish and the two turning points. Another four cones
are placed down the center an equal distance apart. Each cone in the center is spaced 3.3 meters apart.  (see diagram
below).

***Insert Figure Here***

The test shall be run as described in the Illinois Agility Test which is summarized as:
Subjects should lie on their front (head to the start line) and hands by their shoulders. On the 'Go' command the
stopwatch is started, and the athlete gets up as quickly as possible and runs around the course in the direction
indicated, without knocking the cones over, to the finish line at which the timing is stopped.
Athletic footwear (low cut) of the users choosing shall be used to set the base line.

The average percentage of athletic shoe control shall be recorded for each test subject.
The average percentage of athletic shoe control for all test subjects shall be recorded for each size (if there are

duplicates of a size.
There have been several studies over the years showing the better fitting boots allow the firefighter to

walk more naturally, use less energy, feel more secure and be more agile.  Some of these include (1) Physiological and
Biomechanical changes in Fire Fighters due to Boot Design Modifications, Neeves, 1989, (2) a 2009 NIOSH study by
Turner presented in May 2009 at an NFPA meeting which examined firefighter boot weight and design and (3) a NIST
study done examining the gait of people wearing different types of boots.  These tests exhibit the need for footwear that
allows the users to be sure footed and agile which can be tested by the method listed above.

The technical committee does not believe that the proposed test method provides an
improvement in the functionality of structural fire fighting footwear.
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_______________________________________________________________________________________________
1971-103     Log #107  FAE-SPF

_______________________________________________________________________________________________
Diane Bible, Honeywell First Responder Systems

Revise text as follows:
Increase the requirement for puncture resistance for puncture through sole and heal areas.

The current requirement - 1212 N (272 Ibs) may not account for the potential puncture loads
experienced by fire fighters wearing full gear that may be in excess of the 272 Ibs load specified in the test. An
assessment to validate the new requirement should consider the full loads expects that can be placed on individual
footwear when worn and a determination should be made to examine if the test truly simulates these loads.

Revise text as follows:
7.10.7  Footwear shall be tested for resistance to puncture as specified in Section   8.21, Puncture Resistance Test 2,

and shall not allow puncture through the sole area and the heel area at a force load of less than 1212 N (272
lbf)

8.21.1  Application.  This test method shall apply to protective footwear soles puncture protection devices.
8.21.2  Samples for conditioning shall be footwear sole sections puncture protection devices.
8.21.3.1  A minimum of three footwear soles puncture resistant devices shall be tested. The puncture resistance

device shall be tested as a separate component outside of the footwear.  If there are different material compositions
within the device, then each section should be treated as a separate device and three specimens of each section shall
be tested.

8.21.5  Report. The puncture force in N (lbf) shall be recorded and reported for each puncture on each specimen.
Add new text as follows:
8.21.5.1 The puncture force in N (lbf) shall be recorded and reported for each puncture on each specimen.
8.21.5.2 The average puncture force in N (lbf) shall be calculated and reported for each specimen.  If there are

different material compositions within the device, then an average puncture force should be calculated and reported for
each section of each specimen.

Revise text as follows:
8.21.6 Interpretation. One or more footwear specimens failing this test shall constitute failing performance. If there are

different material compositions within the device, then each section should be evaluated as a separate device for
pass/fail performance.

The technical committee accepted this proposal in principle and provided revised text in the
meeting action to address the proposal.
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_______________________________________________________________________________________________
1971-104     Log #109  FAE-SPF

_______________________________________________________________________________________________
Diane Bible, Honeywell First Responder Systems

Delete both the requirement (Section 7.10.9) and associated test method (Section 8.41) for slip
resistance of footwear.

The current test method has been withdrawn by ASTM without replacement, and failed to measure the
intended performance. While there is consideration for implementing the alternative test EN 13287 for measuring this
same property as the test is used in Europe for footwear, there is no guarantee that the new method provides
discrimination of sole performance consistent with field observations. The insertion of a new test without its complete
validation represents an unnecessary cost to the fire service. In our experience, the key concerns for slipping are on wet
and icy surfaces.

Revise the following text:
7.10.9* Footwear shall be tested for resistance to slipping as specified in Section 8.41, Slip Resistance Test, and the

soles shall have a static coefficient of friction of 0.75 0.20 or greater in a dry condition.
8.41.1 Application. This test method shall apply to the footwear sole and heel section.
8.41.4  Procedure. Slip resistance shall be performed in accordance with ASTM F 489,

, in a dry condition
DIN EN ISO 13287, , in the following
configurations:

Add new text as follows:
a) Footwear shall be tested both in the flat and heel positions.
b) Footwear shall be tested in both the dry and wet conditions, with the wet condition consisting of distilled water with

surfactant added to reach a .05% concentration.
c) Footwear shall be tested on both a quarry tile surface and on a stainless steel surface.
8.41.5  Report. The static coefficient of friction of each specimen under dry conditions shall be recorded and reported.
8.41.5.2  The average static coefficient of friction of each all specimens under dry conditions for each configuration

shall be calculated, recorded, and reported.
8.41.6 Interpretation. One or more footwear specimens failing this test The average coefficient of friction for each

configuration shall constitute failing be used to determine pass/fail performance.
Delete the following Annex item:
A.7.10.9  Footwear sole slip resistance measured in wet conditions is conducted with water and is not to be construed

as providing the same degree of protection from other wet substances.
The technical committee accepted the proposal in principle, and provided revised text in the

meeting action to address the proposal.

_______________________________________________________________________________________________
1971-105     Log #9  FAE-SPF

_______________________________________________________________________________________________

Prakash G. Devasthali, Norcross Safety Products L.L.C.
Revise text to read as follows:

Footwear shall be tested for resistance to slipping as specified in Section 8.41, Slip Resistance Test and Forepart/Heel
shall have a static coefficient of friction of 0.75 0.40 or greater in dry and wet condition.

This proposal requires use of SATRA TM144 Test Method. The test is conducted on whole footwear
as opposed to a piece of sole or heel. Secondly this test measures the dynamic coefficient of friction as opposed to
static coefficient. Note that nobody falls while standing.

Note:  Supporting material is available for review at NFPA Headquarters.

See Meeting Action on Proposal 1971-104 (Log #109).
See Statement on Proposal 1971-104 (Log #109).

82Printed on  8/24/2010



Report on Proposals  –  November 2011 NFPA 1971
_______________________________________________________________________________________________
1971-106     Log #CP64  FAE-SPF

_______________________________________________________________________________________________
Technical Committee on Structural and Proximity Fire Fighting Protective Clothing and Equipment,

7.10.12  Footwear toes shall be tested for resistance to impact and compression as specified in Section 8.18, Impact
and Compression Tests, and shall have an impact requirement of 102 J (75 ft-lb), and shall have a compression
requirement of 11,121 N (2500 lbf) with a minimum clearance of at least 13 mm (½ in.) meet the Class 75 requirements
in 5.1.4 (1) and (2) for impact resistance and 5.2.4.1 (1) and (2) for compression resistance as specified in ASTM
F2413, .

Directly referencing ASTM F2413 for the impact and compression requirement assures that the
requirements between the two standards are the same and also requires that women’s footwear are tested.  This is a
simpler way to require that firefighter boots have the same protective toe requirements as is in ASTM F2413.

_______________________________________________________________________________________________
1971-107     Log #CP65  FAE-SPF

_______________________________________________________________________________________________
Technical Committee on Structural and Proximity Fire Fighting Protective Clothing and Equipment,

Revise text as follows:
7.10.18  The footwear puncture-resistant device shall be tested for resistance to flex cracking as specified in Section
8.72, Flex Cracking Resistance Test, and shall show no signs of cracking, delamination, or separation.

The technical committee is modifying the performance requirement to make it appropriate for the new
puncture resistant devices.

_______________________________________________________________________________________________
1971-108     Log #108  FAE-SPF

_______________________________________________________________________________________________
Diane Bible, Honeywell First Responder Systems

Delete both the requirement (Section 7.10.18) and associated test method (Section 8.72) for flex
cracking resistance of footwear puncture-resistant devices.

This test invariably fails sole plates if not buffed prior to testing by the manufacturer. There is no
guarantee that the soles plates in finished boots will have the same amount of buffing. We have no knowledge of any
sole plate failures in the field due to cracking from flexing. The footwear, with plate in place, is already flexed 100,000
cycles as part of the heat resistance test. If the requirement for sole plate flexing is still desired, it could be part of the
inspection criteria applied to the heat resistance test.

The technical committee decided to retain the original test method because cracking of the sole
plate is undesirable. See also Committee Proposal on 1971-107 (Log #CP65).
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_______________________________________________________________________________________________
1971-109     Log #CP45  FAE-SPF

_______________________________________________________________________________________________
Technical Committee on Structural and Proximity Fire Fighting Protective Clothing and Equipment,

Revise text as follows:
Structural fire fighting protective hood face openings that are not manually adjustable or that are not designed

for interface with a specific SCBA facepiece shall be tested for shape retention as specified in Section 8.47, Hood
Opening Size Retention Test, and shall retain not exceed at least 80110 percent of the original face opening size but
shall not exceed 145 mm (5 in.).

(7.14.2 renumber) Where hood face openings are designed to interface with a specific SCBA facepiece,
specimens of such hood face openings shall be tested for shape retention as specified in Section 8.47, Hood Opening
Size Retention Test, and shall overlap the outer edge of the specific SCBA facepiece-to-face seal perimeter by not less
than 13 mm (½ in.).

Where hood face openings are designed to be manually adjustable, such hood face openings shall meet the
design requirement specified in 6.14.5.2.

The hood face opening shall be measuredmarked at a minimum of eight separate locations around the entire
perimeter of the face opening. The locations of measurement shall be marked on the hood. The hood shall be
measured in four locations between opposite sets of marks.

The percent differenceretention of theeach hood face opening dimensions before and after donning shall be
determined.

The percent difference of the hood face opening dimensions before and after donning amount of overlap
shall be determinedmeasured.

Revise sections in 8.47 as follows:

The percent difference of the hood face opening dimensions shall be recorded and reported for each
specimen.

The average difference of the hood face opening dimensions shall be calculated, recorded, and reported.
Pass or fail performance shall be based on the average difference of the hood face opening

dimensions.

Each hood face opening dimension before and after donning shall be recorded and reported.
The percent retention of each hood face opening dimensions shall be recorded and reported.
The average percent retention of all hood face opening dimensions for each specimen shall be calculated,

recorded, and reported.

The average amount of overlap shall be recorded and reported for each specimen.
Interpretation for Hoods with Elastic or Manually Adjustable Face Openings.

Pass or fail performance shall be based on the average percent retention of the hood face opening
dimensions for each specimen.  One or more hood specimens failing this test shall constitute failing performance.

Pass or fail performance shall be based on the average amount of overlap for each specimen.  One or more
hood specimens failing this test shall constitute failing performance.

Proposed changes add clarity and usability to the current Hood Opening Size Retention Test
requirements and test method.  Changes retention from 20% to 10% to be consistent with other dimensional change
requirements.  Removes dimensional requirement so that retention requirement no longer conflicts with design
requirement.  Maintains consistency with other hood test method language.
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_______________________________________________________________________________________________
1971-110     Log #CP46  FAE-SPF

_______________________________________________________________________________________________
Technical Committee on Structural and Proximity Fire Fighting Protective Clothing and Equipment,

Revise text as follows:
Hoods material(s), excluding labels, hook and pile fasteners, and elastic, shall be individually tested for

resistance to heat as specified in Section 8.6, Heat and Thermal Shrinkage Resistance Test, and shall not shrink more
than 10 percent in any direction.

Hoods material(s), including labels but excluding hook and pile fasteners and elastic when these items are
placed where they will not directly contact the wearer's body, shall be individually tested for resistance to heat as
specified in Section 8.6, Heat and Thermal Shrinkage Resistance Test, and shall not melt, separate, or ignite.

Hoods shall be donned on an nonconductive test headform specified in Figure 8.6.12.3. The dimensions of
the face opening shall be measured as specified in Section 8.47.4.2 or 8.47.5.3. Measurements shall also be made at
the back and both sides of the hood from the top of the hood to the basic plane. The location of the basic plane on the
hood shall be marked at each location.

Following removal from the oven, the hood shall be examined for evidence of ignition, melting, dripping, or
separation. The hood shall also be allowed to cool at room temperature for not less than 2 minutes. The hood opening
shall be measured as specified in Section 8.47.4.6 or 8.47.5.7. The distance from the top of the hood to the three marks
along the basic plane shall also be measured.

The percentage change in the hood opening dimensions and the distances between the top of the hood and
the marks along the basic plane shall be calculated and reported for each specimen. The average percentage change
shall be calculated for each individual dimension and used to determine pass or fail performance.

Failure in any one dimension constitutes failure of the entire sample.
Each hood face opening dimension before and after oven exposure shall be recorded and reported.

Each of the three dimensions from the top of the hood to the marks along the basic plane before and after
oven exposure shall be recorded and reported.

The percent shrinkage of each hood face opening shall be calculated, recorded and reported.
The percent shrinkage of each of the three dimensions from the top of the hood to the marks along the basic

plane shall be calculated, recorded and reported.
The average percent shrinkage of all hood face opening dimensions for each specimen shall be calculated,

recorded, and reported.
The average percent shrinkage of the three dimensions from the top of the hood to the marks along the

basic plane for each specimen shall be calculated, recorded, and reported.
Pass or fail performance shall be based on the average percent shrinkage of the hood face opening

dimensions and the average percent shrinkage of the three dimensions from the top of the hood to the marks along the
basic plane for each specimen.  One or more hood specimens failing this test shall constitute failing performance.

The proposed changes add clarity and usability to the current Heat and Thermal Shrinkage Test
requirements and test method. The proposal also maintains consistency with other hood test method language.
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_______________________________________________________________________________________________
1971-111     Log #CP47  FAE-SPF

_______________________________________________________________________________________________
Technical Committee on Structural and Proximity Fire Fighting Protective Clothing and Equipment,

Revise text as follows:
Hoods shall be individually tested for resistance to shrinkage as specified in Section 8.25, Cleaning Shrinkage

Resistance Test, and shall not shrink more than 5 percent in any dimension.
After washing, each specimen shall be donned on a nonconductive test headform specified in Figure

8.6.12.3. Knit specimens shall be pulled to original dimensions and shall be allowed to relax for 1 minute prior to
measurement. The dimensions of the face opening shall be measured as specified in Section 8.47.4.2 or 8.47.5.7.
Measurements shall also be made from the top of the hood to the marks at the back and both sides of the hood.

The percentage change in the hood opening dimensions and the distances between the top of the hood and
the marks along the basic plane shall be calculated and reported for each specimen. The average percentage change
shall be calculated for each individual dimension for all specimens tested and used to determine pass or fail
performance.

Failure in any one dimension constitutes failure of the entire sample.
Each hood face opening dimension before and after laundering shall be recorded and reported.
Each of the three dimensions from the top of the hood to the marks along the basic plane before and after

laundering shall be recorded and reported.
The percent shrinkage of each hood face opening shall be calculated, recorded and reported.
The percent shrinkage of each of the three dimensions from the top of the hood to the marks along the basic

plane shall be calculated, recorded and reported.
The average percent shrinkage of all hood face opening dimensions for each specimen shall be calculated,

recorded, and reported.
The average percent shrinkage of the three dimensions from the top of the hood to the marks along the

basic plane for each specimen shall be calculated, recorded, and reported.
Pass or fail performance shall be based on the average percent shrinkage of the hood face opening

dimensions and the average percent shrinkage of the three dimensions from the top of the hood to the marks along the
basic plane for each specimen.  One or more hood specimens failing this test shall constitute failing performance.

The proposed changes add clarity and usability to the current Cleaning Shrinkage Requirement Test
requirements and test method.  It also maintains consistency with other hood test method language.
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_______________________________________________________________________________________________
1971-112     Log #10  FAE-SPF

_______________________________________________________________________________________________

Jeffrey O. Stull, International Personnel Protection, Inc.
Review and substantiate performance criteria provided in 7.1.28 and 7.1.29.

Hook and loop fastener tapes shall be tested for shear strength as specified in Section 8.64, Shear Strength
Test, and shall have a sheer not less than 44.8 kPa (6.5 psi).

Hook and loop fastener tapes shall be tested for peel strength as specified in Section 8.65, Peel Strength Test,
and shall have a peel strength not less than 0.05 N/mm (0.3 lbf/in.) width.

It is my hope that when the committee set the criteria for strength for hook and pile closures that
minimum limits were established above current aramid hood and pile closures as these closures are considered to have
less than adequate strength/durability. This practice would then provide a target for improvement of such closures to
overcome their current limitations.

Add the following new sections at the end of Section 7.1:
Note: Section numbers below indicate proposed new placement of text in preprint document.

Fastener tape shall be tested for breaking strength as specified in A-A 55126B, Fastener Tapes, Hook and
Loop, Synthetic, and shall meet or exceed the breaking strength requirements as set forth in that specification.

Fastener tape shall be tested for sheer strength as specified in A-A 55126B, Fastener Tapes, Hook and Loop,
Synthetic, and shall meet or exceed the sheer strength requirements as set forth in that specification.

Fastener tape shall be tested for peel strength as specified in A-A 55126B, Fastener Tapes, Hook and Loop,
Synthetic, and shall meet or exceed the peel strength requirements as set forth in that specification.

The technical committee accepted the proposal in principle. The submitter had provided
specific requirements for peel and shear, which did not take into account different types and classes.  Mil spec
A-A.55126B provides requirements for hook and loop based upon the exact type and class of hook and loop being
utilized.
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_______________________________________________________________________________________________
1971-113     Log #11  FAE-SPF

_______________________________________________________________________________________________

Jeffrey O. Stull, International Personnel Protection, Inc.
Add new performance requirement (7.20.1.x) and test method *8.x) for instrumented manikin

evaluation of CBRN ensemble as follows:
The entire ensemble shall be tested as specified n Section 8.x, Overall Ensemble Flash Fire Test, and shall

show total predicted body burn no greater than 5 percent, no predicted third-degree burn, and no afterflame of any
element or component greater than 5.0 seconds.

This test method shall apply to CBR protective ensembles and ensemble elements.

Samples shall consist of CBR protective ensembles and the ensemble garment, helmet, glove, and footwear
elements, and the SCBA specified for the ensemble by the ensemble manufacturer. The hood interface component shall
also be tested where the hood is not part of the CBR ensemble garment elements.

A total of three different ensemble specimens shall be evaluated.

Garment, glove, and hood elements shall be conditioned as specified in Section 8.1.11.
Where the ensemble garment element does not include booties and the chemical/biological/particulate barrier

layer is incorporated into footwear, the footwear shall be conditioned by flexing for 100,000 cycles in accordance with
Appendix B of FIA 1209, Whole Shoe Flex.

The test chamber, test equipment, and test supplies shall be as specified in Test Method for
Evaluation of Flame Resistant Clothing for Protection Against Flash Fire Simulations Using an Instrumented Manikin.

Specimens shall be tested in accordance with ASTM F 1930, Test Method for Evaluation of Flame
Resistant Clothing for Protection Against Flash Fire Simulations Using an Instrumented Manikin, using the following test
parameters:

(1) An exposure heat flux of 84 kW/m2 shall be used with an exposure time of 10 seconds.
(2) The manikin shall be dressed in 100 percent cotton underwear briefs and crew-neck T-shirts before the garment

specimen is place on the manikin.
(3) Provisions to allow the donning of all ensemble elements n the manikin shall be permitted with the covering of any

opening that are made to accommodate the pass-through of data cables.

The predicted percent second-degree burn and percent third degree burn for each ensemble shall be recorded
and reported. The average predicted second-degree burn and percent third degree burn for each specimen shall be
calculated and reported for all specimens tested.

Diagrams shall be provided showing the predicted burn injury on both the front and back of the manikin for
each specimen tested.

The observed afterflame time and location shall be reported for each specimen tested.
The average predicted total body burn, average third-degree burn, and longest observed

afterflame time shall be used to determine pass or fail performance.
The specification of a full ensemble for meeting the optional CBRN requirements permit a complete

evaluation of ensemble performance in a simulated flash fire. Since specific interface components may not be
completely evaluated in current element tests, the instrumented manikin evaluation would permit an investigation of
overall flash fire performance for all elements and components of the ensemble.

The technical committee did not feel that the requirement of a full instrumented mannequin
flash fire test was warranted to evaluate CBRN ensemble interfaces for thermal properties.
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_______________________________________________________________________________________________
1971-114     Log #87  FAE-SPF

_______________________________________________________________________________________________
Jeffrey O. Stull, International Personnel Protection, Inc.

Modifications to the MIST criteria and how it is applied to the ensemble (Section 7.20.1.1) together
with any changes in test methodology (Section 8.66) should be made consistent with the proposals provided for
changes to NFPA 1994, Class 2.

Optional CBRN performance was based on parallel criteria established in NFPA 1994, Class 2 for
SCBA use.  This includes how the ensemble affects the performance of the respirator.  This relationship should be
maintained with the difference in the specification of ensemble conditioning for extended service life.

The technical committee rejected the proposal based on unresolved modifications to the ASTM
MIST test method.  In addition, no modifications were made to the requirements in NFPA 1994 MIST test method. Once
the ASTM test method modifications are resolved, the technical committee will accept comments for further review and
discussion.

_______________________________________________________________________________________________
1971-115     Log #86  FAE-SPF

_______________________________________________________________________________________________
Jeffrey O. Stull, International Personnel Protection, Inc.

Modify CBRN Protective Ensemble Performance Requirements consistent with proposed changes
for NFPA 1994, Class 2 in terms of test chemical selection and permeation resistance criteria.

Optional CBRN performance was based on parallel criteria established in NFPA 1994, Class 2 for
SCBA use.  This relationship should be maintained with the difference in the specification of material conditioning for
extended service life.

The technical committee rejected the proposal because no changes to the relative Class 2
performance requirements in NFPA 1994, Standard on Protective Ensembles for First Responders to CBRN Terrorism
Incidents, were included.
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1971-116     Log #26  FAE-SPF

_______________________________________________________________________________________________
Jeffrey O. Stull, International Personnel Protection, Inc.

This Proposal originates from Tentative Interim Amendment  TIA 902 issued by the Standards
Council on March 4, 2008.

Each ensemble element’s CBRN barrier layer and the CBRN barrier layer seams shall be tested for
permeation resistance as specified in Section 8.67, Chemical Permeation Resistance Test, and shall meet the following
performance criteria:

(1) For permeation testing of chemical warfare agent Distilled Mustard (HD), the average cumulative permeation in
1 hour shall not exceed 4.0 µg/cm2.

(2) For permeation testing of chemical warfare agent Soman (GD), the average cumulative permeation in 1 hour
shall not exceed 1.25 µg/cm2.

(3) For permeation testing of liquid and gaseous toxic industrial chemicals, the average breakthrough time shall
not be less than 60 minutes the average cumulative permeation in 1 hour shall not exceed 6.0 µg/cm2.

Specimens shall be tested for permeation resistance for not less than 60 minutes, +1 minute, -0 minute
against the chemicals specified in 8.67.4.2, 8.67.4.3 and 8.67.4.4 in accordance with ASTM F 739,

, with the following modifications:

(1) The test cells shall be designed to accommodate the introduction of liquid chemicals in a safe manner.
(2) The testing mode shall be in an open loop configuration for the collection of permeant.
(3) The collection media shall be filtered air flowed through the bottom of the test cell at a rate of 1 Lpm, ±0.1 Lpm, with

a relative humidity of 80 percent, ±5 percent.
(4) Analytical methods used shall be sensitive to the permeant at concentrations of at least one order of magnitude

lower than the required end points.
(5) Where cumulative permeation end points are not specified in this standard, a permeation rate of 0.1 µg/cm2/min, as

defined by ASTM F 739,
, shall be used.

(2) The testing mode shall be open loop and the collection media shall be filtered air at a temperature of 32°C ±3°C
(90°F ±5°F) and a relative humidity of 80 percent ±5 percent, flowed through the collection chamber of the test cell at a
rate of 1 Lpm ±0.1 Lpm.

(3)* A means shall be used to determine the total amount of permeating chemical over a 60-minute period following
initial contact of the material with the challenge chemical.

(4) The cumulative permeation in micrograms per square centimeter at 60 minutes, +1 minute, -0 minute of chemical
exposure shall be determined.

(5) The selected method of detection shall have a sensitivity that is at least one order of magnitude less than the
specified end point for the respective chemical over the 60-minute test period. The actual sensitivity of the selected
method of detection shall be determined.

For the permeation testing of chemical warfare agents, tThe cumulative permeation in 1 hour shall be
recorded and reported in micrograms per square centimeter (µg/cm2) for each specimen. The average cumulative
permeation in 1 hour for all specimens shall be calculated, recorded, and reported. The report shall include the pass or
fail results for each chemical tested.

For permeation testing of liquid and gaseous toxic industrial chemicals, the normalized breakthrough time
shall be record and reported in minutes for each specimen. The average normalized breakthrough time shall also be
calculated, recorded, and reported.

If no challenge chemical is detected at the end of the 1-hour test period, the cumulative permeation shall be
reported as less than the minimum detectable mass per unit area for the specific chemical being tested.

The average cumulative permeation shall be calculated and reported for all specimens.
If no challenge chemical is detected for one or two specimens, the average cumulative permeation shall be

the average of all specimens where cumulative permeation is measured and the minimum detectable cumulative
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permeation for those specimens where no challenge chemical is detected

If no challenge chemical is detected in all of the specimens tested, the average cumulative permeation shall
be reported as less than the minimum detectable mass per unit area for the specific chemical being tested.

The report shall include the pass or fail results for each chemical tested.

For permeation testing of chemical warfare agents specified in 8.67.4.2(1) and liquid and gaseous industrial
chemicals specified in 8.67.4.2(2), 8.67.4.3 and 8.67.4.4, the average cumulative permeation shall be used to determine
pass or fail performance.

For permeation testing of liquid and gaseous industrial chemicals specified in 8.67.4(2), the average
normalized breakthrough time shall be used to determine pass or fail performance.

One method of determining the total amount of permeating chemical is to flow the conditioned collection
medium through an appropriate filter or sorbent that captures the chemical.   Following the 60-minute exposure period of
the protective clothing material specimen (for each challenge chemical) the filter or sorbent can then be removed, and
the collected challenge chemical extracted for analysis using an extract chemical and analytical technique that is
specific to the challenge chemical.

The permeation test procedures for CBRN barrier layer materials have already been modified as
proposed for both NFPA 1994 and NFPA 1951 in Tentative Interim Amendments NFPA 1994 TIA 07-1 and NFPA 1951
TIA 07-2, respectively, both issued 4 June 2007. The proposed changes in NFPA 1971 harmonize the permeation
procedures with the other two current standards addressing CBRN protection. The justifications used for these previous
accepted amendments are provided below.

NFPA 1971-2007 requires that CBRN barrier layer materials used in CBRN protective ensembles be tested for
permeation resistance against both selected chemical warfare agents and toxic industrial chemicals. Permeation testing
is specified in accordance with ASTM F 739 with modifications. Both chemical warfare agents and toxic industrial
chemicals must be tested for a period of at least one hour. In the case of chemical warfare agents, the total cumulative
permeation that occurs is measured and compared against the maximum permitted cumulative permeation for one hour.
However, in the case of measuring permeation resistance of protective clothing materials against toxic industrial
chemicals, the breakthrough time is measured instead and is used as the criterion for judging acceptance of the
material’s performance against the respective challenge chemical. Breakthrough time is defined as the elapsed time
between the beginning of the chemical contact with the material to the time that the rate of permeation is equal to 0.1
µg/cm2/min. When the testing is performed using sampling at specific time points, the breakthrough time is established
at the sampling time prior to the time where the permeation rate exceed 0.1 µg/cm2/min. NFPA 1971-2007 currently
requires that the breakthrough time be greater than 60 minutes for the toxic industrial chemicals.

The determination of normalized breakthrough time during the 60 minute test is dependent on the frequency of
sampling. The prescribed procedures in ASTM F 739, referenced in NFPA 1971, do not set the frequency for sampling.
Certification test laboratories are free to choose the frequency at which the collection side of the permeation test cell is
sampled for evidence of permeation. The frequency interval can be any time from a fraction of a minute to the complete
one hour test exposure. Therefore, it is possible for the permeation rate of a toxic industrial chemical to increase, reach
a peak, and then decline during the 60 minute chemical exposure period and go unnoticed unless the specific sampling
by the laboratory coincides with the occurrence of this peak. Relatively large levels of permeation can take place and not
be detected using methods where the sampling frequency is not specified.

The use of a cumulative permeation-based approach can overcome the potential inconsistency and hazards in
permeation testing that uses breakthrough determinations without a specified uniform sampling frequency.  It also has
the added benefit of capturing any peak excursions of permeation that might be missed by low frequency/long period
sampling, thereby assuring a more complete (safe) evaluation of a materials performance. With the current
methodology, if a 60-minute exposure period is used and it is assumed that the permeation that takes place is at the
specified permeation rate of 0.1 µg/cm2/min (currently used to define normalized breakthrough time), then the total
maximum cumulative permeation that could take place is 6.0 µg/cm2. Thus, with the proposed methodology if the total
cumulative permeation were less than 6.0 µg/cm2, then the average permeation rate must be below 0.1 µg/cm2/min. This
cumulative or dose-based approach is consistent with procedures for evaluating the permeation resistance of chemical
warfare agents and practices for determining the safe use of respirators.

As a basis for comparison, the current specified maximum cumulative permeation masses for chemical warfare agents
in NFPA 1971-2007 are as follows (i.e., Paragraph 7.1.20.3):

Distilled Mustard (HD): = ≤ 4.0 µg/cm2

Soman (GD) = ≤ 1.25 µg/cm2
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The procedures for the measurement of toxic industrial chemical permeation through protective

ensemble materials do not provide a framework for reproducible results. Due to this lack of framework, it is possible for
one lab to pass a material and another lab to fail that material under the same procedure. The recommended
modifications to the permeation resistance procedures will minimize test variation and result in more accurate, lab-to-lab
reproducible and safer measurements representing the true amount of chemical that passes through the material or
seam.

The requirements in NFPA 1971 for CBRN protective ensembles are based on NFPA 1994 Class 2 requirements. The
specific criteria in NFPA 1971 for CBRN protective ensembles address ensembles that can be used as part of structural
fire fighting multiple times to provide needed protection against physical, liquid, and other hazards, and yet afford CBRN
protection when needed. As such, NFPA 1971 defines a balance between CBRN barrier requirements, ensemble
ruggedness, and breathability of materials to provide longer wear periods with less stress on individuals. However, the
emerging technologies that address material ruggedness, breathability and barrier performance can allow variable
permeation over a short period of time, though at levels resulting in cumulative permeation of certain toxic industrial
chemicals that would be less than the currently allowed maximum cumulative permeation if you assumed a permeation
rate of 0.1 µg/cm2/min over the 1-hour exposure period (i.e., 6.0 µg/cm2) These levels are generally lower than what is
considered acceptable for chemical warfare agent permeation and thus represent conservatively safe performance for
first responder barrier materials, particularly when skin toxicity exposure levels are generally found to be substantially
less for toxic industrial chemicals as compared to chemical warfare agents. Without the approval of this amendment, the
industry will not be able to achieve the necessary balance between ensemble stress reduction and barrier performance.

_______________________________________________________________________________________________
1971-117     Log #12  FAE-SPF

_______________________________________________________________________________________________

Anthoney Shawn Deaton, North Carolina State University’s Textile Protection and Comfort Center
Add new text to read as follows:

Each structural fire fighting ensemble with optional CBRN protection shall be tested for Total Heat Loss as
measured on a thermal sweating manikin as specified n Section 8.72, Total Heat Loss of optional CBRN protective
ensembles in an un-deployed state, and have a THL value greater than 70 Watts/m2.

A performance requirement is needed to be required to ensure that optional CBRN protection will not
add heat stress to firefighters during their normal structural firefighting duties. Based on our survey of a number of
firefighters from across the country, heat stress was the biggest concern associated with adding CB protection to the
current NFPA 1971 garment. It was clearly stated that CB protection would be beneficial as long as the CB protection
did not hinder any of their daily activities or functionality by increasing heat stress. A sweating hot plate test for THL
cannot account for closures that could be incorporated to provide the protection needed form CBRN. A full ensemble
test on a human form is needed to measure heat stress of turnout suits with additional CB protection.

The technical committee rejected the proposal and reports that the proposer has performed
numerous tests with a heated mannequin and has been unable to determine measurable differences between
ensembles.
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_______________________________________________________________________________________________
1971-118     Log #13  FAE-SPF

_______________________________________________________________________________________________

Donald B. Thompson, Textile Protection and Comfort Center
Add new text to read as follows:

Where the element’s CB barrier layer includes a bootie element worn inside the boot element, the CB barrier
from the wear surface of the bootie shall be tested for abrasion resistance as specified in Section 8.7x, Abrasion
Resistance Test, and shall have an abrasion-resistance rating of not less than 40.

Moving the CB barrier layer inside the shoe will reduce the abrasion of the layer somewhat compared
to its use of an external bootie, but there can be significant wear due to abrasion of the wear surface inside the boot.
The rate of abrasive wear in socks and inner soles is highly dependent on the individual. It appears to relate to individual
weight, the details of his/her gait, the type of sock worn, and foot structure. In research on insoles done at Dr. Scholl’s, it
was found that some individuals would create holes in fabric/latex or fabric/polyurethane insoles in less than a week,
while others would not wear through them for 2-3 years. Since the booties is serving as a CB barrier, it is very important
that barrier integrity be preserved throughout its use life. The proposed abrasion standard is taken from NFPA 1994,
Section 8.19 dealing with testing of footwear soles, but with a reduced rating (40 vs. 65), from NFPA 1994, 7.1.4.4.

There is an abrasion standard for CBRN protective barriers layers, for conditioning prior to permeation testing; but that
is aimed at ensuring that the garment areas will have adequate durability. The bootie is directly exposed to much higher
shear, frictional wear and loading than other membrane areas, and there needs to be an appropriate measure for
abrasion resistance. It is recognized that an external bootie or sole would have experience more wear than one inside,
so the performance standard is lower.

The proposed test criteria is inappropriate as it will not work as intended for bootie materials.
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1971-119     Log #CP14  FAE-SPF

_______________________________________________________________________________________________
Technical Committee on Structural and Proximity Fire Fighting Protective Clothing and Equipment,

Revise text as follows:

A water markable glove shall cover all areas of the tester's hand. The water markable glove shall be
constructed of a fabric that is marked easily by water to determine leakage. The water markable glove shall be a
seamless continuous knit glove.

An example of an inner glove fabric is a lightweight, tightly woven medium- or dark-colored, 100-percent
polyester fabric without surface treatment. The water markable glove should be thin, snug fitting, medium- or
dark-colored, and the fabric should not have any surface treatment.

Water used for integrity testing shall be 20°C, ±3°C (68°F, ±5°F) and shall be treated with a nonfoaming
surfactant to lower its surface tension to less than 35 dynes/cm, ±5 dynes/cm.

Add new sections as follows:
The following equipment shall be available for the test procedure:

(1)  Two containers for submerging gloved hands. The containers shall have a mechanism for securing the wrists/arms
of test subjects so that their hands/arms do not move during the test.

(2) A stopwatch.

Test subjects shall be selected so that their hand dimensions are as close as possible to the middle of the
range for hand length and hand circumference as specified in the tables provided for size small and size large gloves in
6.7.6.

The test subject shall don the glove specimen over the water markable glove.
The test subject shall immerse the glove specimen to within 25 mm (1 in.) of the top of the body of the glove

specimen for 5 minutes in 20°C, ±3°C (68°F, ±5°F), water treated with a surfactant to lower its surface tension to 35
dynes/cm, ±5 dynes/cm. The test subject shall flex the glove specimen in a fist-clenching motion every 10 seconds.

The glove specimen shall be removed from the test subject's hand, and the inner glove shall be inspected for
water marks.

Test subjects shall be selected so that their hand dimensions are as close as possible to the middle of the
range for hand length and hand circumference as specified in the tables provided for size small and size large gloves in
Section 6.7.6.

The wrist crease location shall be marked on test specimen gloves as described in Section 6.7.X after the
conditioning described in Section 8.33.3.  In the same manner, the water height line shall also be marked on test
specimen gloves 25 mm (1 in.) +0/-3 mm below the location of the wrist crease around the entire glove after the
conditioning described in Section 8.33.3.

The test subject shall don the glove specimen over the water markable glove. The test subject shall flex the
glove specimen in a fist-clenching motion every 10 seconds for two minutes.

The test subject shall then be seated on the stool with arms to each side.  The test subject shall be
positioned such that the arms will be aligned straight over each container.  The stool height shall be positioned such that
the test subject’s fingertips can reach the bottom of the container.

The test subject shall then immerse the donned glove specimens straight down into the surfactant treated
water to the water height line for 5 minutes +30/-0 sec. The test subjects wrists/arms shall be secured during the test in
such a manner that the fingers shall touch the bottom of the water tank and the movement of the hands/arms are
minimized in any direction so that the water does not fall above or below the water height mark at any location on the
glove.

The glove specimen shall then be removed from the test subject's hand, and the water markable glove shall
be inspected for water marks.

Provides test method details to help prevent failures occurring from water wicking and coming over the
end of the glove body.
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1971-120     Log #CP36  FAE-SPF

_______________________________________________________________________________________________
Technical Committee on Structural and Proximity Fire Fighting Protective Clothing and Equipment,

Add new text or revise existing text as follows:
Note: Sections below indicate proposed new text placement in document

The helmet shall be seated firmly and adjusted to a size sufficient to properly fit on the headform.
Where helmets have a brim, the helmet shall be positioned on the headform such that the alignment of the

brim is parallel with the horizontal within 3 degrees of level.
Where helmets do not have a brim, the helmet shall be positioned on the headform in the recommended

wearing position and such that the alignment of the helmet is parallel with the horizontal within 3 degrees of level.
Where the crown clearance of the helmet is adjustable, the helmet shall be mounted with the amount of

clearance as described in the design requirement or test method.
This section provides guidelines for positioning helmets consistently on a headform.  The intent is to test

helmets which are positioned squarely on the headform, both front to back and side to side.  It is more simple to explain
and describe the front to back horizontal positioning for helmets that have a brim.  However, for helmets that do not
have a brim, it is more difficult to convey.  The intent in both cases is to have the helmets positioned in a horizontal
fashion on the headform.  Examples are given below:

Add a new section as follows:
For helmets only, the manufacturer shall provide the recommended wearing position of the helmet by way of a

description and diagram.
The faceshield or the faceshield/goggle component helmet shall be positioned in accordance with the helmet

positioning index as described in Section 8.1.X on an Alderson 50th percentile male headform specified in Figure
8.17.4.1.1. Where the crown clearance of the helmet is adjustable, the helmet shall be mounted with the least amount
of clearance.

Delete the following section, and renumber remaining sections:
The helmet positioning index shall be the vertical distance, as specified by the helmet manufacturer, from the

lowest point of the brow at the lateral midpoint of the helmet to the basic plane of the Alderson 50th percentile male
headform with the helmet firmly positioned on the headform.

The peripheral vision clearance shall be measured from the center of the eye with the helmet positioned
according to the helmet positioning index as described in Section 8.1.X on the Alderson 50th percentile male headform
specified in Figure 8.17.4.1.1. Where the crown clearance of the helmet is adjustable, the helmet shall be mounted with
the least amount of clearance.

The helmet, with the ear covers or the portion of the helmet providing the ear coverage deployed, shall be
donned in the proper wearing position as specified by the helmet manufacturer positioned as described in Section 8.1.X
on an ISO J headform according to its helmet positioning index. Where the crown clearance of the helmet is adjustable,
the helmet shall be mounted with the most amount of clearance.

Delete the following section, and renumber existing sections that follow accordingly:
The helmet positioning index shall be the vertical distance, as specified by the helmet manufacturer, from the

lowest point of the brow at the lateral midpoint of the helmet to the basic plane of the ISO J headform with the helmet
firmly positioned on the headform.

The helmet with the shroud attached shall be seated according to its helmet positioning index positioned as
described in Section 8.1.X on the Alderson 50th percentile male headform illustrated in Figure 8.17.4.1.1. Where the
crown clearance of the helmet is adjustable, the helmet shall be mounted with the least amount of clearance.

Delete the following section:
The helmet positioning index shall be the vertical distance, as specified by the helmet manufacturer, from

the lowest point of the brow at the lateral midpoint of the helmet to the basic plane of the Alderson 50th percentile male
headform with the helmet firmly positioned on the headform.

The helmet shall be positioned as described in Section 8.1.X on the ISO size J headform specified in Figure
8.16.4.1(d) according to the helmet positioning index. The helmet shall then be placed under the radiant heat source
specified in Section 8.1.6, while the basic plane of the headform is parallel to the radiant heat source as shown in Figure
8.3.7.1.

Specimen helmets with faceshield/goggle component attachment hardware in place shall be positioned as
described in Section 8.1.X on the ISO size J headform specified in Figure 8.16.4.1 according to the helmet positioning
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index.

Helmets with ear covers deployed and with the faceshield/goggle component in the stowed position shall be
seated positioned as described in Section 8.1.X on the nonconductive test headform specified in Figure 8.6.12.3 and
shall be positioned according to the helmet positioning index. The headform with helmet attached shall be placed in the
center of the test oven with the centerline of the front of the helmet facing the airflow. Only one helmet specimen shall
be tested at a time.

Where faceshield/goggle component(s) are provided, the device shall be removed from the helmet for this
test. Specimen helmets shall be adjusted to a size sufficient to properly fit as described in Section 8.1.X on the
headform. Specimens shall be positioned on the headform with the horizontal center plane parallel within 5 degrees of
the reference plane. The front-to-back centerline of the shell shall be within 13 mm (½ in.) of the midsagittal plane of the
headform. Where the crown clearance of the helmet is adjustable, the helmet shall be mounted with the least amount of
clearance. Specimens shall be subjected to the environmental conditions specified in Sections 8.1.3, 8.1.4, 8.1.5, 8.1.6,
and 8.1.7 prior to each impact and within the specified time after being removed from conditioning.

A conditioned specimen with faceshield/goggle component(s) removed shall be positioned as described in
Section 8.1.X on the headform with the horizontal center plane of the helmet parallel within 5 degrees of the reference
plane of the headform and shall be secured to the drop assembly by its retention system so as to maintain this position
during the test. Where the crown clearance of the helmet is adjustable, the helmet shall be mounted with the least
amount of clearance. No part of the helmet shell shall be cut away to accommodate the test system, and no part of the
test system shall contact the helmet shell either as mounted or during an impact test.

The complete helmet shall be placed positioned as described in Section 8.1.X on the headform in
accordance with the helmet positioning index. Where the crown clearance of the helmet is adjustable, the helmet shall
be mounted with the most amount of clearance. The alignment shall be such that, with the faceshield/goggle component
deployed, when the missile is dropped, it points in line with one of the eyes of the headform.

Delete the following section:
The helmet positioning index shall be the vertical distance, as specified by the helmet manufacturer, from

the lowest point of the brow at the lateral midpoint of the helmet to the basic plane of the Alderson 50th percentile male
headform when the helmet is firmly positioned on the headform

The helmet with faceshield/goggle component deployed shall be mounted to positioned as described in
Section 8.1.X on the Alderson 50th percentile male headform in accordance with the helmet positioning index. Where
the crown clearance of the helmet is adjustable, the helmet shall be mounted with the most amount of clearance.

Delete the following section, and renumber existing sections that follow accordingly:
The helmet positioning index shall be the vertical distance, as specified by the helmet manufacturer, from

the top lateral midpoint of the faceshield or the faceshield/goggle component to the basic plane of the Alderson 50th
percentile male headform where the faceshield or the faceshield/goggle component is positioned on the headform.

The environmentally conditioned helmet shall be placed positioned as described in Section 8.1.X on the
rigidly mounted test headform and secured by the helmet retention system or by other means that will not interfere with
the test. Where the crown clearance of the helmet is adjustable, the helmet shall be mounted with the least amount of
clearance. The helmet shall be positioned so that the penetration striker shall impact perpendicular to the helmet
anywhere above the test line. The impact site shall be at least 75 mm (3 in.) from the center of a previous penetration or
impact site.

Where helmets specimens have a vertical adjustment to the suspension system, the vertical adjustment
shall be set to raise the helmet to the highest position with maximum crown clearance between the headform and the
inside of the helmet shell prior to establishing the helmet positioning index. The helmet specimen shall be placed
positioned as described in Section 8.1.X on the ISO size J headform specified in Figure 8.16.4.1 and positioned
according to the helmet positioning index. Where the crown clearance of the helmet is adjustable, the helmet shall be
mounted with the most amount of clearance.

After proper positioning in accordance with the helmet positioning index, tThe dielectric test plane specified
in Figure 8.31.5.1.2 shall be marked on the shell of the helmet. The dielectric test plane shall be the plane that passes
through the point located 85 mm (3 in.) above the basic plane, where the basic plane and the midsagittal plane intersect
at the front of the headform and the point located 60 mm (2 in.) above the basic plane, where the basic plane and the
midsagittal plane intersect at the rear of the headform.

Helmet positioning is very important for performing design review and testing of helmets.  The HPI
currently referenced in the standard is rarely provided by manufacturers and it does not provide a consistent means of
determining the positioning.  Since the helmet positioning may be difficult to determine for some styles or designs, the
manufacturers will be required to explain the positioning in their user guides.  Also, adjustable crown clearance is not
currently addressed in the standard and is an important consideration for testing.
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_______________________________________________________________________________________________
1971-121     Log #CP59  FAE-SPF

_______________________________________________________________________________________________
Technical Committee on Structural and Proximity Fire Fighting Protective Clothing and Equipment,

Add new text as follows to the end of Chapter 7 and the end of Chapter 8:
Note: the section numbers indicated below is proposed placement of new text in the document.
7.7.21 Gloves shall be tested using the torque test outlined in section 8.76 and shall have an average percent of

bare-handed control not less than 80 percent.
8.76. Torque Test
8.76.1 Application. This test method shall apply to protective gloves.
8.76.2 Samples.
8.76.2.1 Samples for conditioning shall be whole gloves.
8.76.2.2 Sample glove pairs shall be preconditioned as specified in 8.1.2.
8.76.3 Specimens.
8.76.3.1 A minimum of three glove specimens each for size small and size large shall be used for testing.
8.76.3.2 Right-hand specimen gloves shall be used for right-hand dominant test subjects while left-hand specimen

gloves shall be used for left-hand dominant test subjects.
8.76.3.3 Each specimen glove shall be tested in new, as distributed, condition
8.76.3.4 Specimen gloves shall be tested for each material and construction combination.
8.76.3.5 Specimen gloves shall be tested after being conditioned for wet conditions as specified in 8.1.8.
8.76.4 Apparatus.
8.76.4.1 Torque testing shall be evaluated with the use of an acrylic cylinder with diameter 1  inches securely centered

on a calibrated digital torque meter capable of measuring up to 88.5 lb-in (10.00 N-m).
8.76.5 Procedure.
8.76.5.1 Test subjects shall be selected so that their hand dimensions are as close as possible to the middle of the

ranges for hand length and hand circumference as specified in the tables provided for size small and size large gloves in
6.7.6.

8.76.5.2 While standing, each test subject shall grasp the cylinder so that the elbow is against the side of the body and
the arm bend creates a right angle.

8.76.5.3 For right-hand dominant test subjects, the direction mode on the torque device shall be set to “open” or
counter-clockwise and set to “close” or clockwise for left-hand dominant test subjects.

8.76.5.4 Each test subject shall make five successive attempts to twist the cylinder in the appropriate direction exerting
as much force as possible. The range of motion of the subject’s arm shall indicate the end of the twisting cycle. The
average max force over the five attempts shall be the bare-handed control value.

8.76.5.5 Wet conditioned specimen gloves shall be tested on a wet acrylic cylinder. Gloves shall be subjected to wet
conditioning as specified in Section 8.1.8. The cylinder shall be wet conditioned between attempts by wiping with a
damp rag.

8.76.5.6 Each test subject shall test a minimum of three sample gloves using the method specified in 1.5.2-1.5.4. Test
subjects shall attempt one trial with each glove. A trial shall consist of five successive attempts. The average maximum
twisting force over the five attempts shall be the twisting force with the glove. The average twisting force shall be
calculated, recorded, and reported for each glove.

8.76.5.7 The average max twisting force with gloves over the three trials for each size shall be calculated, recorded,
and reported. The average twisting force shall be compared with the barehanded control value.

8.76.5.8 The percentage of bare-handed control value shall be calculated as follows:
Percentage of bare-handed control value=
where:
= average twisting force with glove
= bare-handed control value
8.76.6 Report. The percentage of bare-handed control value shall be recorded and reported for each specimen glove

size.
8.76.7 Interpretation.
8.76.7.1 The percentage of bare-handed control value for size small and size large shall be used to determine pass or

fail performance.
8.76.7.2 Failure of either size shall constitute failure of the test.
8.76.7 Protective Glove Elements Performance Requirements for Both Ensembles
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The technical committee proposes to add a new section for torque testing of gloves.
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1971-122     Log #54  FAE-SPF

_______________________________________________________________________________________________
Roger L. Barker, Textile Protection and Comfort Center

Add new text as follows:

This test method shall apply to protective gloves.

Gloves to be tested using this test shall be conditioned before and after laundering as specified in 8.1.2,
followed by conditioned as specified in 8.1.3 for testing.

A total of five specimen pairs shall be tested.

®—two PyroHands® with specified dimensions that represents two adult human
hands shall be used. (See Figure 1.)

—The PyroHands® dimensions shall correspond to those required for standard XL size of
gloves because deviations in fit will affect the results.

The PyroHands® shall be constructed of flame resistant, thermally stable, nonmetallic materials which will
not contribute fuel to the combustion process.

—a minimum of 10 thermal energy sensors shall be used per hand. They shall be
distributed as uniformly as possible within each area on the hands.

—each sensor shall have the capacity to measure the incident heat flux over a range
from 0.0 to 165 kW/m2 (0.0 to 4.0 cal/cm2·s). This range permits the use of the sensors to set the exposure level by
directly exposing the instrumented PyroHands® to the controlled flash fire in a test without the gloves and also having
the capability to measure the heat transfer to the PyroHands® when covered with test gloves or protective glove
ensemble.

The sensors shall be constructed of a material with known thermal and physical characteristics that can be
used to indicate the time varying heat flux received by the sensors. The outer surface shall be covered with a thin layer
of flat black high temperature paint with an emissivity of at least 0.9.

The calibration determined for each sensor shall be recorded, and the most recent calibration results used
to carry out the burn injury analysis.

Thermal Energy —use a traceable heat flux measuring device to calibrate the
energy source used to calibrate the thermal energy (heat flux) sensors. A permanent record shall be kept of the sensor
calibrations during their operating life.

Data Acquisition System-a system shall be provided with the capability of acquiring and storing the results of
the measurement from each sensor at least two times per second for the data acquisition period.

—a computer software program shall be used that has the capability of receiving
the output of the thermal sensors, calculating the time dependent surface heat flux, predicting a second degree and third
degree burn injury for each sensor utilizing the skin burn injury model and determining the total predicted burn injury
area as a result of the simulated flash fire exposure.

—the average heat flux to the surface of the PyroHands® shall be determined by
exposing the unclothed PyroHands® for 4 seconds, unless the testing is to be done for shorter intervals. In that case, the
heat flux to the surface of the PyroHands® shall be determined for the actual duration. The total and average value of all
sensors shall be determined taking into account the sensor calibrations and characteristics. The values calculated for
each sensor at each time step shall be placed in a file for future use in estimating the temperature history within human
skin for the burn injury calculation.

—the predicted time necessary to cause second-degree and third-degree burn injury
for each sensor shall be calculated.

—the sum of the areas represented by the sensors that received sufficient heat to
result in a predicted second-degree burn shall be the predicted second-degree percentage burn area assessment. The
sum of the area represented by the sensors that received sufficient heat to result in a predicted third-degree burn shall
be the predicted third-degree percentage burn area assessment. The sum of these two areas shall be the total predicted
percentage of burn injury resulting from the exposure to the flash fire condition. The sum of all sensors shall represent
100% of the PyroHands®.
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—a ventilated, fire-resistant enclosure with viewing windows and access door(s) shall be

provided to contain the PyroHands® and exposure apparatus.
—The chamber size shall be sufficient to provide a uniform flame exposure over

the surface of the test gloves and shall have sufficient space to allow safe movement around the PyroHands® for
dressing without accidentally jarring and displacing the burners.

—apparatus and procedures for checking the alignment of the burners and
PyroHands® position prior to each test shall be available.

—the chamber temperature prior to a test shall be 25 ± 5°C.
—the chamber shall be isolated from air movement other than the natural air flow required

for the combustion process so that the pilot flames and exposure flames are not affected before and during the test
exposure and data acquisition periods. A forced air exhaust system for rapid removal of combustion gas products after
the data acquisition period shall be provided.

—the exposure chamber shall be equipped with sufficient safety devices,
detectors and suppression systems to provide safe operation of the test apparatus. These safety devices, detectors and
suppression systems include propane gas detectors, motion detectors, door closure detectors, hand held fire
extinguishers and any other devices necessary.

—the chamber shall be equipped with fuel supply, delivery, and burner systems to
provide reproducible flash fire exposures.

—the propane gas used in the system shall be from a liquid propane supply with sufficient purity and
constancy to provide a uniform flame from the exposure burners. It is recommended that the fuel meet the HD-5
specifications.

—a system of piping, pressure regulators, valves, and pressure sensors including a double
block and bleed burner management scheme or similar system consistent with local codes shall be provided to safely
deliver gaseous propane to the ignition system and exposure torches. This delivery system shall be sufficient to provide
an average heat flux of at least 84 kW/m2 (2.0 cal/cm2·s) for an exposure time of at least 4 s. Fuel delivery shall be
controlled to provide known exposure duration within ± 0.1 s of the set exposure time.

—the burner system shall consist of one ignition pilot flame for each exposure burner, and
sufficient burners to provide the required range of heat fluxes with a flame distribution uniformity to meet the
requirements in 10.3.2.

—each exposure burner shall be equipped with a pilot flame positioned near the exit of
the burner, but not in the direct path of the flames to interfere with the exposure flame pattern. The pilot flame shall be
interlocked to the burner gas supply valves to prevent premature or erroneous opening of these valves.

—a system for recording a visual image of the PyroHands® before, during, and after
the flame exposure shall be provided.

—a check list shall be included in the computer operating program to ensure that all safety
features have been satisfied before the flame exposure can occur. This list shall include, but is not limited to, the
following: confirm that the PyroHands® have been properly dressed in the test garment; confirm that the chamber doors
are closed; confirm that no person is in the burn chamber; and all safety requirements are met The procedural safety
checks shall be documented.

—the area shall be maintained at 21 ± 2°C (70 ± 5°F) and 65 ± 5% relative
humidity. It shall be large enough to have good air circulation around the hanging test specimens.

—exposing the instrumented PyroHands® to a fire exposure in a safe manner and
evaluating the test specimen requires a startup and exposure sequence that is specific to the test apparatus. Some of 1
the steps listed require manual execution, others are initiated by the computer program, depending upon the individual '
apparatus, Perform the steps as specified in the apparatus operating procedure. Some of the steps that shall be
included are:

—ventilate the chamber for a period of time sufficient to remove a volume of air at
least ten times the volume of the chamber. The degree of ventilating the chamber shall at a minimum comply with NFPA
86. This purge is intended to remove any fuel that would form an explosive atmosphere if any had leaked from the
supply lines.

—the following procedure or a comparable procedure shall be used for gas line
charging. Close the supply line vent valves and open the valves to the fuel supply to charge the system with propane
gas at the operating pressure up to, but not into, the chamber. Charge and initiate the pilots first, before charging the
header in the exposure chamber for the torches.

—using the procedure described below expose the PyroHands® to the
test fire for 4 s or for the duration of the test if less than 4 s. Confirm that the calculated heat flux standard deviation is
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not greater than 0.50 cal/cm2·s and the exposure is within ± 2.5% of the specified test condition. If the calculated heat
flux or standard deviation is not within these specifications, determine the cause of the deviations and correct before
proceeding with garment testing.

.
:

Thermal energy sensors are used to measure the fire exposure intensity and the thermal energy
transferred to the manikin during the exposure. Calibrate the individual sensors performance against a suitable NIST (or
other recognized standards body) traceable reference, Calibrate to the exposure and heat transfer conditions
experienced during test setup and garment testing, typically over a range of 0.2 cal/cm2·s to 2.0 cal/cm2·s,

Verify the heat fluxes produced by the calibration device to within ± 5% of the required exposure level
with the heat flux calibration sensor.

Test the thermal energy sensors used in the manikin to ensure that the heat flux response is accurate
over i the range of heat fluxes produced by the exposure and under the test specimen. If the response is linear but not
within 5% of the known calibration exposure energy, include a correction factor in the heat flux calculations, If the
response is not linear and not within 5% of the known calibration exposure energy, determine a correction factor curve
for each sensor for use in the heat flux calculations.

:
Measure the intensity and uniformity of the fire exposure by exposing the nude PyroHands® to the flames.

Software capable of converting the measured data into time varying surface heat fluxes at each sensor is required,
Calculate an average heat flux during the exposure for each sensor, Calculate the area weighted average of these
values and the standard deviation. The weighted average is the average exposure heat flux level for the test conditions,
and the standard deviation is a measure of the exposure uniformity.

Position the exposure burners and adjust the flames so that the standard deviation of the average
exposure heat flux level of all of the PyroHands® sensors does not exceed 0.50 cal/cm2·s. Confirm the standard
deviation of the average heat flux level to be equal to or less than 0.50 cal/cm2·s for each nude PyroHands® exposure,
and if necessary, adjust the burners to obtain the exposure uniformity.

Expose the nude PyroHands® to the flames before testing a set of specimens and repeat the exposure at
the conclusion of the testing of the set. If the average exposure heat flux for the test conditions differs by more than 5%
between the before and after measurements, report this and give consideration to repeating the sequence of specimen;
tests. As a minimum, check the PyroHands® exposure level at the beginning and at the end of the work day.

Use a 4 seconds fire exposure for these calibrations, and monitor the fuel pressure of the supply line close
to 'the burner fuel supply header. The measured absolute fuel pressure at this location shall not fall more than 10%
during a single fire exposure. The duration of the fire exposure shall be controlled by the internal clock of the data
acquisition' system.

The average heat flux calculated in 10.3.1 shall be the specified test condition ± 2.5%. If not, adjust the fuel
flow rate by modifying the gas pressure or flow at the burner heads, Repeat the calibration run(s) until the specified
value is obtained. Repeat nude calibrations shall only be conducted when the average temperature of all sensors is s 32
± 2°C (90 ± 4°F) and no single sensor temperature exceeds 38°C (100°F) in order to minimize corrections required for
nonlinear temperature dependent sensor response.

The computer controlled data acquisition system shall be capable of recording the output from each sensor
at I, least two times per second during the calibration, The accuracy of the measurement system shall be less than 2%
of the, reading or ± 1.0°C (± 1.8°F) if a temperature sensor is used. Set the sampling rate during an exposure to provide
a ! minimum of two readings for each sensor every second.

Calibration of the fire exposure on the nude PyroHands® shall be done as the first and Iast test for each test
day. Report the results of this exposure as the average absorbed heat flux in cal/cm2·s and exposure duration in
seconds. Also report the standard deviation of the PyroHands® sensors, the area weighted percent of sensors indicating
second-degree and third-degree burns, and the sum of these two values as a total percent burn.

- any defective sensor shall be replaced prior to glove testing.

Dress the PyroHands®—Dress the PyroHands® in the test specimen. Cut the gloves if necessary. If cutting is
required , repair the cut in the garment with a nonflammable closure, such as metal staples, as close as possible to
proper fit. Try to avoid placement of metal closure directly over a sensor. Arrange the gloves on the PyroHands® in the
same way they are expected to be used by the end-user/wearer or as specified by the test author. Note in the test report
how the PyroHands® are dressed. Use the same fit and placement of the gloves on each test to minimize variability in
the test results.

—Record the information that relates to the test, including: Purpose of test, test
series, glove identification, layering, fit on the PyroHands®, glove style, number or pattern description, test conditions,
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test remarks, exposure duration, data acquisition time, persons observing the test, and any other information relevant to
the test series.

—verify that burner alignment is correct as established in 10.3.2.
. —verify that the manikin is spatially positioned and aligned in the exposure chamber via a
centering or alignment device.

—enter into the burner management control system the specified exposure time and
data acquisition time.

The minimum data acquisition time shall be 60 seconds for all exposures with garments. The data
acquisition time shall be long enough to ensure that all of the thermal energy stored in the gloves is no longer
contributing to burn injury. Confirm that the acquisition time is sufficient by inspecting the calculated burn injury versus
time information to determine that the total burn injury of all of the sensors has leveled off and is not continuing to rise at
the end of the data acquisition time. If the amount of burn injury is not constant for the last 10 seconds of acquisition
time, increase the time of acquisition to achieve this requirement.

—follow the operating instructions in the computer program and fill in the
fields on the safety screen to ensure that all of the safety requirements have been met and that it is safe to proceed with
the garment exposure.

—when all of the safety requirements are met, light the pilot flames and confirm that all of
the pilot flames on the burners that will be used in the test exposure are actually lit. Warning: Visually confirm the
presence of each pilot flame in addition to the panel light or computer indication. The test exposure shall be initiated only
when all of the safety requirements are met, the pilot flames are ignited and visually confirmed, and the final valve in the
gas supply line is opened.

—start the video or film system used to visually document each test.
—initiate the test exposure by pressing the appropriate computer key. The computer

program will start the data acquisition, open the burner gas supply solenoid valves for the time of the exposure, and stop
the data acquisition at the end of the specified time.

—collect the data from all installed thermal energy sensors. Note that data
collection after the fire exposure shall be done in a quiescent environment.

—record observations of test gloves to the exposure. These remarks
include but are not limited to the following: occurrence of after-flame (time, intensity and location), ignition, melting,
smoke generation, unexpected glove or material failures. material shrinkage, and charring or observed degradation.
These remarks become a permanent part of the test record.

—initiate the computer program to perform the calculations to determine the
amount of total burn injury and to prepare the test report. Perform these operations immediately or, if warranted delay
them for later processing.

—start the forced air exhaust system to remove the combustion products
and gasses produced from the fire exposure. Run the system long enough to ensure a save working environment in the
exposure chamber prior to entering.

—carefully remove the exposed gloves from the PyroHands®. Wipe the
PyroHands® and sensor surfaces with a damp cloth to remove residue from the test garment exposure. If the sensors
are too hot, run the ventilating fan(s) to cool them so that the average temperature of all sensors is 32 ± 2°C (90 ± 4°F)
and no single sensor exceeds 38°C (100°F). The PyroHands® and sensors shall be inspected to ensure that they are,
free of any decomposition materials, and if a deposit is present, carefully clean the manikin and sensors with soap and
water or a petroleum solvent. Use the gentlest method that is effective in cleaning the sensor. If required, repaint the
surface of the sensor and dry the paint. Ensure that the manikin and sensors are dry, and if necessary, dry them, for
example with the ventilating fan(s), before conducting the next test. Visually inspect the sensors for damage, e.g. cracks
or discontinuities in the sensor surface.

—repair or replace damaged or inoperative sensors. Calibrate repaired or replaced
sensors before using.

—test the remaining specimens at the same exposure conditions.

—for all glove evaluation and specification test rns. include results of the computer
program. Base the predicted bum injury on the total area of the ® containing sensors and on the total area of
the PyroHands® covered by the test gloves,

1) Total area (%) of PyroHands® containing sensors.
1a) PyroHands® area of second-degree burn injury (%).
1b) PyroHands® area of third-degree burn injury (%).
1c) Total PyroHands® area of burn injury (sum of second- and third-degree burn injury) (%), and associated variation
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statistic.

2) Total area (%) of PyroHands® covered by the test gloves.
2a) Covered area of second-degree burn injury (%).
2b) Covered area of third-degree burn injury (%)
3) Other calculated information used in assessing performance.
3a) Diagram of tile PyroHands® showing location and burn injury levels as second-degree and third-degree areas.

State that the specimens were tested as directed in Test Method xxx. Describe the material sampled. the
method of sampling used, and any deviations from the method.

In the material description include for each glove layer : glove type. size, fabric weight, fiber type, color, and
nonstandard or special glove features and design characteristics.

Report the information in 8.XX.7.3—8.XX.7.6.
—material of construction evaluation. glove design evaluation, or end-use glove evaluation.

—the information that describes the exposure conditions, including:
The average of the exposure heat flux and the standard deviation of the average heat flux tram all sensors

determined from the nude exposures taken before and after each test series.
The nominal heat flux, the duration of the exposure, and the duration of the data acquisition time for each

test.
The temperature and relative humidity in the room where the gloves were held prior to testing.
Any other information relating to the exposure conditions shall be included to assist in interpretation of the

test specimen results.

Pass or fail determinations shall be based on the average total covered area second and third-degree burn
injury (%).

Thermally protective gloves have relied on the Thermal Protective Performance test (Section
8.10-8.10.8.3) lest to characterize protection from names. An instrumented hands fire test system has been developed
that permits exposing whole gloves to simulated flashover fire conditions. This whole glove test provide more realistic
fire exposure scenario. It will provide a much enhanced measurement of the flame protection provided by fire fighters'
gloves.

Add new text as follows to the end of Chapter 8:
Note: the section number indicated below is proposed placement of new text in the preprint document.

Whole Glove Thermal Protection Performance Test.
Application.

This test method shall apply to protective gloves.
Samples.

Gloves to be tested using this test shall be conditioned before and after laundering as specified in Section
8.1.2, followed by conditioned as specified in 8.1.3 for testing.

Specimens. A total of five specimen pairs shall be tested.
Apparatus.

Two instrumented manikin hands with specified dimensions that represents two adult human hands shall be
used. (See Figure 1.)

—The instrumented manikin hands dimensions shall correspond to those required for
standard XL size of gloves because deviations in fit will affect the results.

The instrumented manikin hands shall be constructed of flame resistant, thermally stable, nonmetallic
materials which will not contribute fuel to the combustion process.

—a minimum of 10 thermal energy sensors shall be used per
hand. They shall be distributed as uniformly as possible within each area on the hands.

—each sensor shall have the capacity to measure the incident heat flux over a range
from 0.0 to 165 kW/m2 (0.0 to 4.0 cal/cm2·s). This range permits the use of the sensors to set the exposure level by
directly exposing the instrumented instrumented manikin hands to the controlled flash fire in a test without the gloves
and also having the capability to measure the heat transfer to the instrumented manikin hands when covered with test
gloves or protective glove ensemble.

The sensors shall be constructed of a material with known thermal and physical characteristics that can be
used to indicate the time varying heat flux received by the sensors. The outer surface shall be covered with a thin layer
of flat black high temperature paint with an emissivity of at least 0.9.
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The calibration determined for each sensor shall be recorded, and the most recent calibration results used to

carry out the burn injury analysis.
Thermal Energy —use a traceable heat flux measuring device to calibrate the

energy source used to calibrate the thermal energy (heat flux) sensors. A permanent record shall be kept of the sensor
calibrations during their operating life.

Data Acquisition System-a system shall be provided with the capability of acquiring and storing the results of
the measurement from each sensor at least two times per second for the data acquisition period.

—a computer software program shall be used that has the capability of receiving the
output of the thermal sensors, calculating the time dependent surface heat flux, predicting a second degree and third
degree burn injury for each sensor utilizing the skin burn injury model and determining the total predicted burn injury
area as a result of the simulated flash fire exposure.

—the average heat flux to the surface of the instrumented manikin hands shall be
determined by exposing the unclothed instrumented manikin hands for 4 seconds, unless the testing is to be done for
shorter intervals. In that case, the heat flux to the surface of the instrumented manikin hands shall be determined for the
actual duration. The total and average value of all sensors shall be determined taking into account the sensor
calibrations and characteristics. The values calculated for each sensor at each time step shall be placed in a file for
future use in estimating the temperature history within human skin for the burn injury calculation.

—the predicted time necessary to cause second-degree and third-degree burn injury
for each sensor shall be calculated.

—the sum of the areas represented by the sensors that received sufficient heat to
result in a predicted second-degree burn shall be the predicted second-degree percentage burn area assessment. The
sum of the area represented by the sensors that received sufficient heat to result in a predicted third-degree burn shall
be the predicted third-degree percentage burn area assessment. The sum of these two areas shall be the total predicted
percentage of burn injury resulting from the exposure to the flash fire condition. The sum of all sensors shall represent
100% of the instrumented manikin hands.

—a ventilated, fire-resistant enclosure with viewing windows and access door(s) shall be
provided to contain the instrumented manikin hands and exposure apparatus.

—The chamber size shall be sufficient to provide a uniform flame exposure over the
surface of the test gloves and shall have sufficient space to allow safe movement around the instrumented manikin
hands for dressing without accidentally jarring and displacing the burners.

—apparatus and procedures for checking the alignment of the burners and
instrumented manikin hands position prior to each test shall be available.

—the chamber temperature prior to a test shall be 25 ± 5°C.
—the chamber shall be isolated from air movement other than the natural air flow required

for the combustion process so that the pilot flames and exposure flames are not affected before and during the test
exposure and data acquisition periods. A forced air exhaust system for rapid removal of combustion gas products after
the data acquisition period shall be provided.

—the exposure chamber shall be equipped with sufficient safety devices, detectors
and suppression systems to provide safe operation of the test apparatus. These safety devices, detectors and
suppression systems include propane gas detectors, motion detectors, door closure detectors, hand held fire
extinguishers and any other devices necessary.

—the chamber shall be equipped with fuel supply, delivery, and burner systems to
provide reproducible flash fire exposures.

—the propane gas used in the system shall be from a liquid propane supply with sufficient purity and
constancy to provide a uniform flame from the exposure burners. It is recommended that the fuel meet the HD-5
specifications.

—a system of piping, pressure regulators, valves, and pressure sensors including a double
block and bleed burner management scheme or similar system consistent with local codes shall be provided to safely
deliver gaseous propane to the ignition system and exposure torches. This delivery system shall be sufficient to provide
an average heat flux of at least 84 kW/m2 (2.0 cal/cm2·s) for an exposure time of at least 4 s. Fuel delivery shall be
controlled to provide known exposure duration within ± 0.1 s of the set exposure time.

—the burner system shall consist of one ignition pilot flame for each exposure burner, and
sufficient burners to provide the required range of heat fluxes with a flame distribution uniformity to meet the
requirements in 10.3.2.

—each exposure burner shall be equipped with a pilot flame positioned near the exit of
the burner, but not in the direct path of the flames to interfere with the exposure flame pattern. The pilot flame shall be
interlocked to the burner gas supply valves to prevent premature or erroneous opening of these valves.
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—a system for recording a visual image of the instrumented manikin hands before,

during, and after the flame exposure shall be provided.
—a check list shall be included in the computer operating program to ensure that all safety

features have been satisfied before the flame exposure can occur. This list shall include, but is not limited to, the
following: confirm that the instrumented manikin hands have been properly dressed in the test garment; confirm that the
chamber doors are closed; confirm that no person is in the burn chamber; and all safety requirements are met The
procedural safety checks shall be documented.

—the area shall be maintained at 21 ± 2°C (70 ± 5°F) and 65 ± 5% relative
humidity. It shall be large enough to have good air circulation around the hanging test specimens.

—exposing the instrumented instrumented manikin hands to a fire exposure in a safe
manner and evaluating the test specimen requires a startup and exposure sequence that is specific to the test
apparatus. Some of 1 the steps listed require manual execution, others are initiated by the computer program,
depending upon the individual ' apparatus, Perform the steps as specified in the apparatus operating procedure. Some
of the steps that shall be included are:

—ventilate the chamber for a period of time sufficient to remove a volume of air at
least ten times the volume of the chamber. The degree of ventilating the chamber shall at a minimum comply with NFPA
86. This purge is intended to remove any fuel that would form an explosive atmosphere if any had leaked from the
supply lines.

—the following procedure or a comparable procedure shall be used for gas line charging.
Close the supply line vent valves and open the valves to the fuel supply to charge the system with propane gas at the
operating pressure up to, but not into, the chamber. Charge and initiate the pilots first, before charging the header in the
exposure chamber for the torches.

—using the procedure described below expose the instrumented
manikin hands to the test fire for 4 s or for the duration of the test if less than 4 s. Confirm that the calculated heat flux
standard deviation is not greater than 0.50 cal/cm2·s and the exposure is within ± 2.5% of the specified test condition. If
the calculated heat flux or standard deviation is not within these specifications, determine the cause of the deviations
and correct before proceeding with garment testing.

Calibration Principles
Thermal energy sensors are used to measure the fire exposure intensity and the thermal energy transferred

to the manikin during the exposure. Calibrate the individual sensors performance against a suitable NIST (or other
recognized standards body) traceable reference, Calibrate to the exposure and heat transfer conditions experienced
during test setup and garment testing, typically over a range of 0.2 cal/cm2·s to 2.0 cal/cm2·s,

Verify the heat fluxes produced by the calibration device to within ± 5% of the required exposure level with
the heat flux calibration sensor.

Test the thermal energy sensors used in the manikin to ensure that the heat flux response is accurate over i
the range of heat fluxes produced by the exposure and under the test specimen. If the response is linear but not within
5% of the known calibration exposure energy, include a correction factor in the heat flux calculations, If the response is
not linear and not within 5% of the known calibration exposure energy, determine a correction factor curve for each
sensor for use in the heat flux calculations.

:
Measure the intensity and uniformity of the fire exposure by exposing the nude instrumented manikin hands

to the flames. Software capable of converting the measured data into time varying surface heat fluxes at each sensor is
required, Calculate an average heat flux during the exposure for each sensor, Calculate the area weighted average of
these values and the standard deviation. The weighted average is the average exposure heat flux level for the test
conditions, and the standard deviation is a measure of the exposure uniformity.

Position the exposure burners and adjust the flames so that the standard deviation of the average exposure
heat flux level of all of the instrumented manikin hands sensors does not exceed 0.50 cal/cm2·s. Confirm the standard
deviation of the average heat flux level to be equal to or less than 0.50 cal/cm2·s for each nude instrumented manikin
hands exposure, and if necessary, adjust the burners to obtain the exposure uniformity.

Expose the nude instrumented manikin hands to the flames before testing a set of specimens and repeat the
exposure at the conclusion of the testing of the set. If the average exposure heat flux for the test conditions differs by
more than 5% between the before and after measurements, report this and give consideration to repeating the
sequence of specimen; tests. As a minimum, check the instrumented manikin hands exposure level at the beginning
and at the end of the work day.

Use a 4 seconds fire exposure for these calibrations, and monitor the fuel pressure of the supply line close to
'the burner fuel supply header. The measured absolute fuel pressure at this location shall not fall more than 10% during
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a single fire exposure. The duration of the fire exposure shall be controlled by the internal clock of the data acquisition'
system.

The average heat flux calculated in 10.3.1 shall be the specified test condition ± 2.5%. If not, adjust the fuel
flow rate by modifying the gas pressure or flow at the burner heads, Repeat the calibration run(s) until the specified
value is obtained. Repeat nude calibrations shall only be conducted when the average temperature of all sensors is s 32
± 2°C (90 ± 4°F) and no single sensor temperature exceeds 38°C (100°F) in order to minimize corrections required for
nonlinear temperature dependent sensor response.

The computer controlled data acquisition system shall be capable of recording the output from each sensor
at I, least two times per second during the calibration, The accuracy of the measurement system shall be less than 2%
of the, reading or ± 1.0°C (± 1.8°F) if a temperature sensor is used. Set the sampling rate during an exposure to provide
a ! minimum of two readings for each sensor every second.

Calibration of the fire exposure on the nude instrumented manikin hands shall be done as the first and Iast
test for each test day. Report the results of this exposure as the average absorbed heat flux in cal/cm2·s and exposure
duration in seconds. Also report the standard deviation of the instrumented manikin hands sensors, the area weighted
percent of sensors indicating second-degree and third-degree burns, and the sum of these two values as a total percent
burn.

- any defective sensor shall be replaced prior to glove testing.

Dress the instrumented manikin hands—Dress the instrumented manikin hands in the test specimen. Cut the
gloves if necessary. If cutting is required, repair the cut in the garment with a nonflammable closure, such as metal
staples, as close as possible to proper fit. Try to avoid placement of metal closure directly over a sensor. Arrange the
gloves on the instrumented manikin hands in the same way they are expected to be used by the end-user/wearer or as
specified by the test author. Note in the test report how the instrumented manikin hands are dressed. Use the same fit
and placement of the gloves on each test to minimize variability in the test results.

—Record the information that relates to the test, including: Purpose of test, test
series, glove identification, layering, fit on the instrumented manikin hands, glove style, number or pattern description,
test conditions, test remarks, exposure duration, data acquisition time, persons observing the test, and any other
information relevant to the test series.

—verify that burner alignment is correct as established in 10.3.2.
—verify that the manikin is spatially positioned and aligned in the exposure chamber via a

centering or alignment device.
—enter into the burner management control system the specified exposure time and data

acquisition time.
The minimum data acquisition time shall be 60 seconds for all exposures with garments. The data acquisition

time shall be long enough to ensure that all of the thermal energy stored in the gloves is no longer contributing to burn
injury. Confirm that the acquisition time is sufficient by inspecting the calculated burn injury versus time information to
determine that the total burn injury of all of the sensors has leveled off and is not continuing to rise at the end of the data
acquisition time. If the amount of burn injury is not constant for the last 10 seconds of acquisition time, increase the time
of acquisition to achieve this requirement.

—follow the operating instructions in the computer program and fill in the
fields on the safety screen to ensure that all of the safety requirements have been met and that it is safe to proceed with
the garment exposure.

—when all of the safety requirements are met, light the pilot flames and confirm that all of the
pilot flames on the burners that will be used in the test exposure are actually lit. Warning: Visually confirm the presence
of each pilot flame in addition to the panel light or computer indication. The test exposure shall be initiated only when all
of the safety requirements are met, the pilot flames are ignited and visually confirmed, and the final valve in the gas
supply line is opened.

—start the video or film system used to visually document each test.
—initiate the test exposure by pressing the appropriate computer key. The computer

program will start the data acquisition, open the burner gas supply solenoid valves for the time of the exposure, and stop
the data acquisition at the end of the specified time.

—collect the data from all installed thermal energy sensors. Note that data
collection after the fire exposure shall be done in a quiescent environment.

—record observations of test gloves to the exposure. These remarks
include but are not limited to the following: occurrence of after-flame (time, intensity and location), ignition, melting,
smoke generation, unexpected glove or material failures. material shrinkage, and charring or observed degradation.
These remarks become a permanent part of the test record.
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—initiate the computer program to perform the calculations to determine the

amount of total burn injury and to prepare the test report. Perform these operations immediately or, if warranted delay
them for later processing.

—start the forced air exhaust system to remove the combustion products
and gasses produced from the fire exposure. Run the system long enough to ensure a save working environment in the
exposure chamber prior to entering.

—carefully remove the exposed gloves from the instrumented manikin
hands. Wipe the instrumented manikin hands and sensor surfaces with a damp cloth to remove residue from the test
garment exposure. If the sensors are too hot, run the ventilating fan(s) to cool them so that the average temperature of
all sensors is 32 ± 2°C (90 ± 4°F) and no single sensor exceeds 38°C (100°F). The instrumented manikin hands and
sensors shall be inspected to ensure that they are, free of any decomposition materials, and if a deposit is present,
carefully clean the manikin and sensors with soap and water or a petroleum solvent. Use the gentlest method that is
effective in cleaning the sensor. If required, repaint the surface of the sensor and dry the paint. Ensure that the manikin
and sensors are dry, and if necessary, dry them, for example with the ventilating fan(s), before conducting the next test.
Visually inspect the sensors for damage, e.g. cracks or discontinuities in the sensor surface.

—repair or replace damaged or inoperative sensors. Calibrate repaired or replaced
sensors before using.

—test the remaining specimens at the same exposure conditions.
Calculated Results.

Calculated Results—for all glove evaluation and specification test rns. include results of the computer program.
Base the predicted bum injury on the total area of the instrumented manikin hands containing sensors and on the total
area of the instrumented manikin hands covered by the test gloves,

1) Total area (%) of instrumented manikin hands containing sensors.
1a) Instrumented manikin hands area of second-degree burn injury (%).
1b) Instrumented manikin hands area of third-degree burn injury (%).
1c) Total instrumented manikin hands area of burn injury (sum of second- and third-degree burn injury) (%), and

associated variation statistic.
2) Total area (%) of instrumented manikin hands covered by the test gloves.
2a) Covered area of second-degree burn injury (%).
2b) Covered area of third-degree burn injury (%)
3) Other calculated information used in assessing performance.
3a) Diagram of tile instrumented manikin hands showing location and burn injury levels as second-degree and

third-degree areas.
Report.

State that the specimens were tested as directed in Test Method (?).. Describe the material sampled. the
method of sampling used, and any deviations from the method.

In the material description include for each glove layer: glove type. size, fabric weight, fiber type, color, and
nonstandard or special glove features and design characteristics.

Report the information in 8.74.7.3—8.74.7.6.
—material of construction evaluation. glove design evaluation, or end-use glove evaluation.

—the information that describes the exposure conditions, including:
The average of the exposure heat flux and the standard deviation of the average heat flux tram all sensors

determined from the nude exposures taken before and after each test series.
The nominal heat flux, the duration of the exposure, and the duration of the data acquisition time for each

test.
The temperature and relative humidity in the room where the gloves were held prior to testing.
Any other information relating to the exposure conditions shall be included to assist in interpretation of the

test specimen results.
8.74.6 Interpretation.
8.74.6.1 Pass or fail determinations shall be based on the average total covered area second and third-degree burn
injury (%).

The technical committee accepted the proposal in principle, and provided new text for Chapter
8 (see meeting action).
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_______________________________________________________________________________________________
1971-123     Log #58  FAE-SPF

_______________________________________________________________________________________________
Roger L. Barker, Textile Protection and Comfort Center

Revise text as follows:

This test method shall apply to protective gloves.

Samples for conditioning shall be whole gloves.
Samples glove pairs shall be conditioned at a temperature of 25°C, ±7°C (77°F, ±13°F), and a

relative humidity of 65 percent ± 5 percent, for at least 4 hours.

A minimum of three right hand glove specimens shall be tested. It is assumed that glove pairs will have left
and right hand components that are mirror images of one another and identical in all other aspects of design and
construction. If a glove pair does not meet this assumption, both the right and left hand designs must be tested.

The size of the gloves shall be chosen to conform with the dimensions of the hand manikin for proper fit in
accordance with the manufacturer's sizing system to provide the best fit possible for hand length and hand
circumference as specified in the tables provided in 6.7.6.

Each specimen glove shall be tested in new, as distributed, condition.
Each specimen glove shall be tested for each material and construction combination.
Each specimen glove pair shall be tested after being conditioned as specified in 8.XX.2.2.

Glove Total Heat Loss shall be evaluated with the use of a thermal sweating hand manikin in a controlled
environment.

The hand manikin shall be formed in the shape and size of an adult male right hand and be mounted in an
upright position with the fingers extended.

The hand manikin shall be constructed to simulate the human hand; that is, it shall consist of five unique
digits (thumb, index finger, middle finger, ring finger and pinky finger) attached to an appropriate hand form. It should
also include the wrist and a portion of an arm that extends at least 50 mm (2 in.) beyond the wrist crease (the minimum
area of glove body protection as required in 6.7.3). Total surface area of the hand, including all five digits but not
including the wrist or arm, shall be 0.045 m2 ± 0.005 m2 (70 in2 ± 8 in2).

The hand manikin must have the ability to evaporate water from its entire surface throughout the duration of a
test. Use of a fabric 'skin' suit to distribute water evenly across the manikin surface is allowable so long as it is
form-fitted to the manikin and all air gaps are eliminated. Any water supplied to the surface to replenish evaporated
water during testing must be pre-heated to, the skin temperature before reaching the manikin surface.

The hand manikin shall be constructed so as to maintain a uniform temperature distribution over the nude
body surface, with no local hot or cold spots. The mean surface (skin) temperature of the manikin shall be 35°C. Local
deviations from the mean surface temperature shall not exceed ±0.5°C.

The entire surface of the hand manikin shall be heated and sweating during a sweating test with the
exception of the wrist and arm. Heat loss measurements will be made from the hand and five digits excluding the wrist;
the wrist, however, must still be heated to prevent heat loss from the hand to the wrist during testing.

The total heat loss from the hand shall be determined by measuring the power consumption of the hand
manikin. The power to the hand manikin shall be measured so as to give an average over the period of the test. Overall
accuracy of the power monitoring equipment must be within ±2% of the reading for the average power for the test
period.

The mean surface temperature of the hand manikin's surface shall be measured with evenly distributed
temperature sensors. The sensors must be distributed over the surface so that all areas are equally weighted. If several
such sensors are used to measure temperature of different areas of the hand, then their respective temperatures shall
be area-weighted when calculating the mean surface temperature. Distributed sensors shall be less than 1 mm in
diameter and firmly attached to the hand manikin surface (or embedded just below the surface) at all points.

The test shall be conducted in a controlled test chamber capable of achieving an environment of 25°C,
±0.5°C, relative humidity of 65 percent, ±4%, and air velocity of 0.4 mIs, ± 0.2 The spatial variations within a 0.25
meter (10 in.) test radius of the hand manikin shall be verified not to exceed the following: air temperature ±1°C, relative
humidity ±5 %, and air velocity ±50% of the mean value. The spatial uniformity shall be verified by recording the values
for the conditions stated above at a height location within the length of the hand and at the following three locations: 0.1
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m (4 in.) to the left of the hand, 0.1 m (4 in.) directly in front of the hand, and 0.1 m (4 in.) to the right of the hand. The
temporal variations within a 0.25 meter (10 in.) test radius of the hand manikin shall be verified not to exceed the
following: air temperature ±0.5°C, mean radiant temperature ±0.5°C, relative humidity ±5%, air velocity ±20% of the
mean value for data averaged over 5 min.

Any shielded air temperature sensor with an overall accuracy of ±0.15°C is acceptable for measuring the
ambient temperature. The sensor shall have a time constant not exceeding 1 min. The sensor(s) shall be placed at least
0.1 m (4 in.) but no more than 0.25 m (10 in.) from the hand manikin. If one sensor is used, it shall be placed directly in
front of the hand at a height within the length of the hand. If more sensors are used, they shall also be placed at a height
within the length of the hand and within the test radius described.

Any humidity sensing device with an accuracy of ±4% relative humidity and a repeatability of ±3% is
acceptable. Only the location needs to be monitored during a test and should be located within the test radius described
in 5.XX.5.9.

An omni-directional anemometer with ±0.05 m/s accuracy shall be used to measure air velocity.
Measurements shall be averaged for at least 1 min at each location (5.XX.5.9). If it is demonstrated that velocity does
not vary temporally by more than ± 0.05 m/s then it is not necessary to; monitor the air velocity during a test.

The total heat loss test shall be conducted in a test environment of 25°C, ±0.5°C, relative humidity of 65
percent, ±5%, and air velocity of 0.4 ± 0.2 and shall consist of two separate parts: a test in a non-sweating
condition for measurement of thermal resistance and a test with the apparatus in a sweating condition for measurement
of evaporative resistance. The total heat loss (THL) will be calculated from these two measurements.

The hand manikin's surface temperature shall be maintained at 35 ±0.5°C for all tests. The mean surface
temperature shall not be allowed to drift more than ± 0.1°C during a 30 min test.

Maintain the ambient air around the hand manikin at 25°C ±0.5°C without fluctuating more than ±0.1°C
during a test.

Maintain the relative humidity of the air surrounding the hand manikin at 65 ±4% without fluctuating more
than ±4% during a test.

Maintain the air velocity at 0.4 ±0.1 during a test.
Note that all tests are conducted in non-isothermal conditions. Tests for evaporative resistance are thus

carried out using the same conditions used for testing thermal resistance (chosen to simulate actual conditions of use).
Under these conditions the air temperature is lower than the hand manikin's temperature, so dry heat loss is occurring
simultaneously with evaporative heat loss, and condensation may develop between the hand manikin and the glove
system, or between glove layers, or both. The evaporative resistance determined under non-isothermal conditions shall
be referred to as the apparent evaporative resistance value. The word 'apparent' is used to qualify the term since this
condensation can occur in conjunction with evaporation.

Measure the total thermal resistance, (R,), of the glove system by dressing the glove on the hand manikin.
Dress the test specimen on the hand manikin as it would be worn. Ensure that the glove fits correctly and is deployed as
would be worn in practice. No sleeves or other garment accessories should be worn, however. The sweating capability
of the apparatus should be turned off or otherwise disabled so that no supplementary moisture is available for
evaporation during the test for thermal resistance. If a fabric "skin" suit is used for sweat distribution during sweating
tests and not necessary for non-sweating tests, it should be removed during non-sweating tests.

After the glove system reaches equilibrium conditions, record measurements for power input and the
conditions given in 8.XX.6.1 (with the exception of air velocity) at least every 1 min for a minimum test period of 30 min
to determine the total thermal resistance of the glove system plus boundary air layer, (Rt)

The parallel method of calculating the total thermal resistance (insulation) shall be used, where the
area-weighted temperatures of all hand segments (excluding the wrist and/or arm) are summed and averaged, the
power levels to all hand segments (excluding the wrist and/or arm) are summed, and the areas (excluding the wrist
and/or arm) are summed before the total resistance is calculated. Calculate the total resistance to dry heat transfer, (R,),
for a glove system, including the surface air layer resistance using Equation 1.

Rt =(Ts – Ta) · A/Hc (1)
where:
Rt = total thermal resistance of glove system and surface air layer (K·m2/W),
A = area of the hand manikin being evaluated (m2),
Ts = temperature of the manikin surface (°C),
Ta = temperature in the local environment (°C), and
Hc = power input (W).

Average the data from three specimens for the dry thermal resistance tests to determine the average R, for
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the glove test system.

Measure the total evaporative resistance, (Ret), of the glove system by dressing the glove on the hand
manikin. Dress the test specimen on the hand manikin as it would be worn. Ensure that the glove fits correctly and is
deployed as would be worn in practice. No sleeves or other garment accessories should be worn, however.

Prior to dressing the hand manikin, however, the sweating capability of the apparatus should be turned on
or otherwise enabled. The entire hand surface above the wrist must have water available for evaporation throughout the
test period. Prior to testing, prepare the manikin's surface such that water is available uniformly across the surface for
evaporation (for example, pre-wet the fabric skin suit). If necessary, replenish water to the surface as it is evaporated,
ensuring that the water is pre-heated to skin temperature (35°C) before reaching the manikin surface.

Dress the test specimen on the band manikin as it would be worn. Ensure that the glove fits correctly and
is deployed as would be worn in practice. No sleeves or other garment accessories should be worn, forever.

After the glove system reaches equilibrium conditions, record measurements for power input and the
conditions given in 8.XX.6.1 (with the exception of air velocity) at least every 1 min for a minimum test period of 30 min
to determine the total evaporative resistance of the glove system plus boundary air layer, (Ret)

The parallel method of calculating the total evaporative resistance shall be used, where the area-weighted
temperatures of all hand segments (excluding the wrist and/or arm) are summed and averaged, the power levels to all
hand segments (excluding tbe wrist and/or arm) are summed, and the areas (excluding the wrist and/or arm) are
summed before the total resistance is calculated. Calculate the total resistance to evaporative heat transfer, (Re,), for a
glove system, including the surface air layer resistance (and fabric "skin" suit resistance if used) using Equation 2.

Ret
A= [(Ps– Pa) · A) / [HT–(Ts -Ta) · A/Rt)   (2)

where:
Ret

A = apparent total evaporative resistance of glove system and surface air layer (kPa·m2/W),
A = area of the band manikin being evaluated (m),
Ps = water vapor pressure at the manikin surface (kPA),
Pa = water vapor pressure in the local environment (kPa), and
HT = power input (W),
Ts = temperature of the manikin surface (°C),
Ta = temperature in the local environment (°C), and
Rt = total thermal resistance of glove system and surface air layer (K·m2/W).
Pt and p. are determined from water vapor saturation tables using Ts and Ta, respectively.

Average the data from three specimens for the evaporative resistance tests to determine the average Re,
for the glove test system.

Examine the results obtained in 8.XX.6.2. If the results for any of the three individual specimens vary more
than 10% from the average of all three, then test an additional three specimens until all results fall within the ±10% limit.

Examine the results obtained in 8.XX.6.3. If the results for any of the three individual specimens vary more
than 10% from the average of all three, then test an additional three specimens until all results fall within the ±10% limit.

Calculate the total heat loss of the glove test system using Equation 3.
Q, = (Ts – Ta) Rt + (Ps – Pa) Ret

A (3)
where:
Qt = total heat loss (W/m2),
Rt = total thermal resistance of glove system and surface air layer (K·m2/W)
Ret

A = apparent total evaporative resistance of glove system and surface air layer (kPa·m2/W),
Ts = temperature of the manikin surface (°C),
Ta = temperature in the local environment (°C),
Ps = water vapor pressure at the manikin surface (kPA), and
Pa = water vapor pressure in the local environment (kPa).

The average total thermal resistance (Rt) of the sample shall be recorded and reported.
The average total apparent evaporative resistance (Ret

A) of the sample shall be recorded and reported.
The average total heat loss (Qt) of the sample shall be determined and reported.

Pass or fail determination shall be based on the average reported total heat loss measurement, of all
specimens tested.
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If an individual result from any test set varies more than ±10 percent from the average result, the results from

the test shall be discarded and another set of specimens shall be tested.
The wear comfort and heat stress of their protective clothing is of significant concern to firefighters.

This test method permits measurement of the Total Heat Loss (THL) of whole gloves and provides the basis for a
performance requirement for firefighter glove breathability measured in a realistic wear configuration.

See Committee Statement on Proposal 1971-84 (Log #57).

_______________________________________________________________________________________________
1971-124     Log #66  FAE-SPF

_______________________________________________________________________________________________
Shawn Deaton, North Carolina State University

Add new text as follows:

This test method shall apply to multilayer protective garment composites and gloves.
Modifications to this test method for testing garment composites shall be specified in 8.X.7.
Modifications to this test method for testing gloves shall be specified in 8.X.8.

Samples shall measure 150 mm x 150 mm, ± 6 mm (6 in. x 6 in., ± 1/4 in.), and shall consist of all layers
representative of the clothing item to be tested. Specimens, excluding reflective trim, shall not be stitched to hold
individual layers together during testing. Outer shell attachments shall be sewn to the center of outer shell of the
composite if samples cannot meet the specimen measurement.

Transmitted and Stored Thermal Energy testing shall be conducted on five samples.
All composites shall be preconditioned in accordance with ASTM Fxxxx Standard Test Method for Measuring

the Transmitted and Stored Thermal Energy in Fire Fighter Protective Clothing Material Systems, Section 9.3.

Transmitted and Stored Thermal Energy testing shall be conducting in accordance with ASTM Fxxxx Standard Test
Method for Measuring the Transmitted and Stored Thermal Energy in Fire Fighter Protective Clothing Material Systems,
Procedure B.

The individual time to 2nd degree burn of each specimen shall be reported. The average time to 2nd degree burn
shall be calculated and reported. If no burn injury occurs, the time to 2nd degree burn shall be reported as "no burn."

Pass/fail determination for the test specimens shall be based on the average reported time to 2nd degree burn
of all specimens tested.

A single NFPA 1971 compliant base composite with a TPP range of 35 to 40 can be selected to test each
outershell attachment and serve as a base line.

This test method is designed to simulate the low level radiant exposures that firefighters see in the
field. Moisture preconditioned samples are exposed to a 0.2 cal/cm2 radiant exposure followed by a compression step
that simulates the materials coming in contact with the skin causing a rapid heat release of the stored thermal energy.
This method also uses a realistic heating source, burn model and sensor for the testing.

See committee action on Proposal 1971-71 (Log #63).
See statement on Proposal 1971-71 (Log #63).
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_______________________________________________________________________________________________
1971-125     Log #CP35  FAE-SPF

_______________________________________________________________________________________________
Technical Committee on Structural and Proximity Fire Fighting Protective Clothing and Equipment,

Add new text or revise existing text as follows:
Add a new section to end of Section 8.1 as follows:

The stowed position of externally mounted faceshields shall be the one of the following that occurs first:
a.) The point at which any resistance is met when the faceshield is pushed up and back from the deployed position,

such as coming into contact with the helmet or any helmet attachments.
b.) The point at which the horizontal centerline of the faceshield is directly over the coronal plane of the headform being

used.

Insert New Figure 8.1.14.1

The stowed position of internally mounted faceshields shall be in the fully retracted position.
The stowed position of goggles shall be such that the bottom of the goggle is adjacent to and above the

brimline centered at the front of the helmet.
Revise text as follows:

The helmet faceshield or the faceshield/goggle component in the stowed position as described in Section 8.1.X
shall provide peripheral vision clearance of at least 94 degrees to each side.

A minimum of 2580 mm2 (4 in.2) of the retroreflective and fluorescent trim shall be visible above the reference
plane when the helmet, with the faceshield/goggle component in the stowed position as described in Section 8.1.14, is
viewed at the following positions:

(1) Left intersection of the coronal and reference planes at a distance of 2.4 m (8 ft)
(2) Right intersection of the coronal and reference planes at a distance of 2.4 m (8 ft)
(3) Rear intersection of the midsagittal and reference planes at a distance of 2.4 m (8 ft)

A minimum of 2580 mm2 (4 in.2) of the retroreflective and fluorescent trim shall be visible when the helmet,
with the faceshield/goggle component in the stowed position as described in Section 8.1.14, is viewed at the intersection
of the midsagittal plane and the coronal plane at a distance of 2.4 m (8 ft).

Helmets with ear covers deployed and with the faceshield/goggle component in the stowed position as
described in Section 8.1.14 shall be seated on the nonconductive test headform specified in Figure 8.6.12.3 and shall be
positioned according to the helmet positioning index. The headform with helmet attached shall be placed in the center of
the test oven with the centerline of the front of the helmet facing the airflow. Only one helmet specimen shall be tested at
a time.

For some helmets the stowed position is debatable and it is not clear how far to push the faceshield
back. The stowed position can determine passing or failing performance.

_______________________________________________________________________________________________
1971-126     Log #CP40  FAE-SPF

_______________________________________________________________________________________________
Technical Committee on Structural and Proximity Fire Fighting Protective Clothing and Equipment,

Revise text as follows:
Helmet and faceshield/goggle component samples shall be conditioned at a temperature of 21°C, ±3°C (70°F,

±5°F), and a relative humidity of 25 percent to 50 percent for at least 4 hours. Specimens shall be tested within 5
minutes after removal from conditioning.

There is no time requirement currently given for this preconditioning.  The wet and cold preconditioning
for helmets and goggles is 4 hours.
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_______________________________________________________________________________________________
1971-127     Log #CP42  FAE-SPF

_______________________________________________________________________________________________
Technical Committee on Structural and Proximity Fire Fighting Protective Clothing and Equipment,

Revise text as follows:

Samples shall be conditioned by exposing them to the
procedures specified in 8.6.4 and in 8.6.5.2 through 8.6.5.4, with the following modifications:

(7)  For faceshield/goggle components, these components, attached to the helmet, shall be conditioned by placing
them on a room temperature, solid, nonmetallic headform conforming to the dimensions in Figure 8.6.12.3 and by
exposing them to a temperature of 108°C, +2°/-0°C (225°F, +3°/-0°F), for 20 minutes, +15/-0 seconds. Goggles shall be
permitted to be placed directly on the headform without being attached to the helmet. The impact test shall be
completed within 15 seconds, ±5 seconds, after removal from the environmental chamber, or the faceshield/goggle
components shall be reconditioned and retested.

Samples for conditioning shall be complete helmets with faceshield component, or goggle
component, or both faceshield and goggle components. Goggles samples shall be permitted to be complete goggle
components not attached to the helmet.

The complete helmet with faceshield/goggle component deployed shall be placed on the headform in
accordance with the helmet positioning index. Goggles shall be permitted to be placed directly on the headform without
being attached to the helmet. The alignment shall be such that, with the faceshield/goggle component deployed, when
the missile is dropped, it points in line with one of the eyes of the headform.

The helmet with faceshield/goggle component deployed shall be mounted to the Alderson 50th percentile
male headform in accordance with the helmet positioning index. Goggles shall be permitted to be placed directly on the
headform without being attached to the helmet.

The impact test for faceshield/goggle components requires that the device be tested attached to a
helmet.  This is not necessary for goggles.  It is much more efficient and requires less helmet samples if testing for
goggles is done directly on the headform rather than attached to the helmet which is placed on the headform.  Also,
redundant wording was removed.
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_______________________________________________________________________________________________
1971-128     Log #CP43  FAE-SPF

_______________________________________________________________________________________________
Technical Committee on Structural and Proximity Fire Fighting Protective Clothing and Equipment,

Revise text as follows:
Sample helmets shall be conditioned by exposing the area to be impacted/penetrated to a radiant heat source.

The top, sides, front, and back test areas to be impacted/penetrated shall be as specified in Figure 8.1.6.1 8.1.X.1.

Insert Figure 8.1.6.1 8.1.X.1 Helmet Test Areas and Landmarks.
The drop assembly with a helmet attached shall be dropped from a height that yields an impact velocity

within 2 percent of 6.0 m/sec (19.7 ft/sec). A means of verifying the impact velocity within 2 percent for each impact shall
be incorporated in the test system. The acceleration time duration values, peak acceleration, and impact velocity shall
be recorded for each test. Each helmet shall be environmentally conditioned prior to each impact in each of the five
impact areas specified in Figure 8.1.6.1 8.1.X.1. Test series number 1 shall require helmet specimens 5, 6, 8, and 10 to
be impacted at the front, rear, and side impact areas at a distance of 68 mm, +13/-0 mm (2½ in., +0.5/-0 in.), when
measured from the test line to the center of the impact anvil.

The impact areas shall be as specified in Figure 8.1.6.1 8.1.X.1. The top, front, rear, and side areas of the
helmet shall be tested.

Each conditioned specimen in a series shall be impacted one on the top, rear, front, and side test areas of
the helmets as defined in Figure 8.1.6.1 8.1.X.1. At least one impact shall occur in each test area.

The drop height of the penetration striker shall be adjusted so that the velocity at impact is at 7 m/sec, ±0.1
m/sec (23 ft/sec, ±0.5 ft/sec). A total of two penetration tests for each of the five environmental conditions specified in
8.1.3, 8.1.4, 8.1.5, 8.1.6, and 8.1.7 shall be conducted in such a manner that at least one penetration test shall be
performed in each of the test areas defined in Figure 8.1.6.1 8.1.X.1. The helmet shall be environmentally conditioned
prior to each penetration test. A minimum of two penetration test blows shall be applied at different test areas on each
helmet.

The figure showing the test areas of the helmet is in the radiant preconditioning Section 8.1.6, however
this figure is referenced in other areas of the standard and should be a stand-alone description.
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_______________________________________________________________________________________________
1971-129     Log #104  FAE-SPF

_______________________________________________________________________________________________
Steven D. Corrado, Underwriters Laboratories Inc.

Description of radiometers should be standardized to include: spectral response, field of view, and
size.

Current descriptions lack sufficient information for specifying the device.

Revise 8.1.6.3 to read as follows:
The radiometer shall have a spectral response flat within ±3 percent over a range of at least 1.0 mm to 10.1

mm (0.04 in. to 0.4 in.) and an overall accuracy of at least ±5 percent of the reading.
The radiometer shall be a Schmidt-Boelter or Gardon type radiant heat flux transducer with a diameter of 25mm, a

minimum viewing angle of 150º, a minimum spectral response flat within 3% over a range of at least 1.0 – 10.0 µm, and
an overall accuracy of at least ±5% of the reading.

Revise 8.9.4(1) to read as follows:
(1) Radiometer with a spectral response flat to within ±3 percent of not less than 1.10mmto 10.0mm(0.04 in. to 0.4 in.)

with an accuracy of ±5 percent.
(1) Radiometer.  Schmidt-Boelter or Gardon type radiant heat flux transducer with a diameter of 25mm, a minimum

viewing angle of 150º, a minimum spectral response flat within 3% over a range of at least 1.0 – 10.0 µm, and an overall
accuracy of at least ±5% of the reading.

Revise 8.61.4 to read as follows:
(1) Radiometer with a spectral response flat to within ±3 percent of not less than 1.10 to 10.0 µm with an accuracy of

±5 percent
(1) Radiometer.  Schmidt-Boelter or Gardon type radiant heat flux transducer with a diameter of 25mm, a minimum

viewing angle of 150º, a minimum spectral response flat within 3% over a range of at least 1.0 – 10.0 µm, and an overall
accuracy of at least ±5% of the reading.

The original proposal did not contain any specific recommendation. The proposed technical
committee language in the meeting action specifies the device for measuring radiant heat flux.
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_______________________________________________________________________________________________
1971-130     Log #32  FAE-SPF

_______________________________________________________________________________________________
Harry P. Winer, HIP Consulting LLC

Revise text as follows:

(1) All layers outward of the moisture barrier Samples shall be conditioned by complete immersion in water at a
temperature of 21°C, ±3°C (70°F, ±5°F), for 2 minutes.

(2) All layers outward of the moisture barrier shall removed from the water and  be placed between two sheets of
blotter paper measuring 225 mm × 225 mm (9 in. × 9 in.) and conforming to the requirements in AATCC 35,

(3) The new composite with two sheets of  blotter paper shall be run together through a wringer that meets the
requirements of 10.2 of AATCC 70, .

(4) The complete glove composite shall be re-assembled between the two sheets of blotting paper, shall be placed
into a 4 L (1 gal) size airtight and liquidtight bag, and the bag shall be sealed closed.

(5) The complete glove composite with the outershell facing up and between the two sheets of blotting paper, shall be
conditioned in the airtight and liquidtight bag at room temperature for at least 24 hours, and shall not be removed from
conditioning more than 5 minutes prior to testing.

Samples shall be removed from water, hung in a vertical position with glove or glove pouch opening facing
down for 5 minutes, and laid horizontal with AATCC textile blotting paper both under and over the specimen under a
pressure of 0.035 kg/cm2, ±0.003 kg/cm2 (0.50 psi, ±0.05 psi), for a period of 20 minutes in accordance with paragraph
7.2 of AATCC 70, .

During 2009 the NFPA 1971 task group of gloves investigated the conductive heat test method and
conducted testing of glove composites. The results between laboratories were not as you would like to see. One thing
that was realized was the lack of common equipment and technique to perform the test. This was a large variable, which
caused discrepancies in the results. This added paragraph helps to add parameters, which will help the accuracy of the
results.

Revise text as follows:

Stitching shall be removed from glove pouches and the two composites shall be cut to the necessary
size required for testing.

The composite shall be stapled in two opposite corners.
(Renumber) Samples The composites shall be conditioned by complete immersion in distilled water at

a temperature of 21°C, ±3°C (70°F, ±5°F), for 2 minutes +12/-0 sec..
Samples shall be removed from water, hung in a vertical position with glove or glove pouch opening facing

down for 5 minutes, and laid horizontal with AATCC textile blotting paper both under and over the specimen under a
pressure of 0.035 kg/cm2, ±0.003 kg/cm2 (0.50 psi, ±0.05 psi), for a period of 20 minutes in accordance with paragraph
7.2 of AATCC 70, .

The composite shall be hung from one stapled corner for 2.5 min +/- 10 sec.
The composite shall be hung from the opposite stapled corner for 2.5 min +/- 10 sec.
The composite shall be placed in a plastic bag and with the outer shell material facing down.  A 152 by 152 ± 5

mm (6.0 by 6.0 ± 0.2 in.) block weighing (275 ± 5 grams) shall be placed in the center and on top of the bag, to remove
the air, and then the bag shall be sealed.  The bagged composite shall be allowed to equilibrate in an environmentally
controlled room (21±3° C and 65 ± 10 % relative humidity) for a period of at least 24 hours but not more than 72 hours.

Only one composite shall be placed in each plastic bag.
The bagged composites shall not be stacked.
The composite specimen shall be removed from the plastic bag for testing.

Testing shall be performed within 5 minutes from the time the composite specimen is removed from the
sealed plastic bag.

Add new Sections 8.1.9 and 8.1.10 as follows,  and renumber existing Sections 8.1.9 through 8.1.13.

Stitching shall be removed from glove pouches and the two composites shall be cut to the necessary
size required for testing.

Immerse two pieces of standard 152 by 152 mm (6 by 6 in.) AATCC blotter paper in distilled water for 10 ± 2
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seconds.

Place one blotter paper on top of the other and run them through a wringer, that meets the requirements of
10.2 of AATCC 70, with a 30 lb load on the
rolls

Place the composite between the two wrung blotter papers.
The composite with blotter papers shall be placed in a plastic bag with the outer shell material facing down.  A

152 by 152 ± 5 mm (6.0 by 6.0 ± 0.2 in.) block weighing (275 ± 5 grams) shall be placed in the center and on top of the
bag, to remove the air, and then the bag shall be seal it.  The bagged composite shall be allowed to equilibrate in an
environmentally controlled room (21±3° C and 65 ± 10 % relative humidity) for a period of at least twelve hours but not
more than 24 hours.

Only one composite shall be placed in each plastic bag.
The bagged composites shall not be stacked.
The composite specimen shall be removed from the plastic bag for testing.
Testing shall be performed within 3 minutes from the time the composite specimen is removed from the sealed

plastic bag.

Test subjects shall be selected so that their hand dimensions are as close as possible to the middle of the
range for hand length and hand circumference as specified in the tables provided for size small and size large gloves in
6.7.6.

The test subject shall don the test specimen gloves.
The test subject shall then be seated on an adjustable stool with arms to each side.  The test subject shall be

positioned such that the arms will be aligned straight over two containers of water at a temperature of 21°C, ±3°C (70°F,
±5°F).

The test subject shall immerse hands in the water to a height of 25 mm +12.5/-0 mm (1 in. +0.5/-0 in.) above
the end of the glove, including glove interface components or extensions, for 2 mins +12/-0 sec.

The gloves shall then be removed and hung vertically by digit 5 with the glove opening facing down for 2
mins +/-12 sec.

The glove specimens shall be tested within 1min.
Revise text as follows:

Specimens shall also be tested after being subjected to wet conditioning as specified in 8.1.9 both before and
after laundering as specified in 8.1.2.

After the specimens are conditioned as specified in Sections 8.7.7.3 and 8.7.7.4, the pouch and necessary
stitching shall be cut to form 100 mm × 150 mm (4 in. × 6 in.) specimens for testing, except for the wet conditioning
specified in Section 8.1.9. The samples shall be cut to size before the wet conditioning as specified in Section 8.1.9.

Specimen glove pairs shall be tested after being conditioned for wet conditions as specified in Section
8.1.10.

The technical committee accepted the proposal in principle, and added text as indicated in the
meeting action. The committee also stated that the proposed glove wetting method does not provide consistent wetting
through the composite or glove.
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_______________________________________________________________________________________________
1971-131     Log #CP70  FAE-SPF

_______________________________________________________________________________________________
Technical Committee on Structural and Proximity Fire Fighting Protective Clothing and Equipment,

Delete the following section, and renumber remainder of section accordingly.
7.12.2  Footwear shall be tested for radiant reflective capability as specified in Section 8.52, Radiant Protective

Performance Test, and shall have a radiant reflective value of not less than 20 seconds.
Revise text as follows:
8.1.9 Wet Conditioning Procedure for Footwear. Samples shall be preconditioned by immersion in tap water of 21°C

(70.0°F) for 1 hour2.5minutes, ±5 minutes+12/-0 seconds Samples shall be drained upside down for 5 15 minutes +/- 30
seconds. Testing shall be done 5 minutes, ±3 seconds, within 1 minute after draining.

8.9.5.1  Tests shall be done on the toe, vamp, quarter, gusset if present, and shaft. If different types or thickness of
materials are utilized for other areas of the upper, these areas shall also be tested each area of the footwear upper,
including the gusset, which consists of a different composite.  Where a composite is identical to another composite
except for additional reinforcement layer(s), the composite with no reinforcement layers shall be representative of the
composite with reinforcement layer(s).

8.9.5.3  The thermocouple shall be affixed with thermally conductive adhesive to the inside surface of the lining next to
the foot in the center of the test area. The radiometer shall be replaced with the protective footwear with the test area
oriented parallel to the plane tangent to the heat source at the same distance from the heat source. The area shall be
exposed for 1 minute 45 seconds, +5/-0 seconds.

8.9.5.4  The thermocouple temperature shall be recorded at 1 minute 45 seconds, +5/-0 seconds, of exposure.
8.9.6.1  The temperature at 1 minute 45 seconds of exposure shall be recorded and reported for each area of the

footwear upper for each specimen.
8.9.6.2  The average temperature at 1 minute 45 seconds of exposure for each area of the footwear upper for all

specimens shall also be calculated, recorded, and reported.
8.9.7 Interpretation. The average temperature at 1 minute 45 seconds of exposure for each area of the footwear upper

for all specimens tested shall be used to determine pass or fail performance.
8.52.1.1  This test method shall apply to garment outer shell materials, glove outer shell materials, helmet faceshields,

footwear, helmet outer covers, and helmet shrouds.
8.52.1.3  Modifications to this test method for testing footwear shall be as specified in 8.52.8.
8.52.2 Samples. Samples for conditioning shall be garment and glove outer shell material, helmet faceshields, whole

footwear, helmet outer covers, and helmet shrouds.
Delete the following sections:
8.52.8 Modifications for Testing Footwear.
8.52.8.1  Footwear specimens shall be five 75 mm × 250 mm (3 in. × 10 in.) pieces cut from the thinnest portions of the

footwear upper or from a composite that is representative of footwear upper construction at the thinnest part, including
booties where provided.

8.52.8.2  Specimens shall be tested as specified in 8.52.2 through 8.52.7.
Add a new section as follows:
8.61.4 (5) A means of holding the boot in place so that leather shrinkage doesn’t cause movement of the boot away

from the panel.
8.61.5.1  Tests shall be done on the toe, vamp, quarter, gusset if present, and shaft. If different types or thickness of

materials are used for other areas of the upper, these areas shall also be tested. each area of the footwear upper,
including the gusset, which consists of a different composite.  Where a composite is identical to another composite
except for additional reinforcement layer(s), the composite with no reinforcement layers shall be representative of the
composite with reinforcement layer(s).

8.61.5.2  The radiant panel shall be placed in front of the radiometer, parallel to the plane tangent to the radiometer.
The radiant panel shall be adjusted to obtain a stable, uniform irradiance of 4.0 W, +0.4/-0.0 W 4.0 W/cm2, +0.4/-0.0
W/cm (1.0 cal/cm2sec, +0.01/-0.0 cal/cm2sec), over a minimum 75 mm (3 in.) diameter circle located on the above
plane and centered at the center of the test area. Calibration shall be achieved when the irradiance changes by less
than 10 percent during a 3-minute period.

8.61.5.3  The thermocouple shall be affixed with thermally conductive adhesive to the inside surface of the lining next
to the foot in the center of the test area. The radiometer shall be replaced with the protective footwear with the test area
oriented parallel to the plane tangent to the heat source at the same distance from the heat source. The area shall be
exposed for 100 60 seconds, +5/-0 seconds.
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8.61.5.4  The thermocouple temperature shall be recorded at 100 60 seconds of exposure.
8.61.6.1  The temperature at 100 60 seconds of exposure shall be reported for each specimen.
8.61.6.2  The average temperature at 100 60 seconds of exposure for all specimens shall also be calculated and

reported.
8.61.7 Interpretation. The average temperature at 100 60 seconds of exposure for all specimens tested shall be used

to determine pass/fail performance
The technical committee proposes to update the requirements for footwear testing.

_______________________________________________________________________________________________
1971-132     Log #68  FAE-SPF

_______________________________________________________________________________________________
Stephane Rousse, Sperian Protection

This proposal is to add a maximum g force requirement to "Section 8.1.11 Washing and Drying
Procedure for Non-CBRN Garments and for CBRN Garments, Gloves, Hoods, and Materials". I propose the following
change to Section  8.1.11.4.

The following wash cycle procedure in Table 8.1.11.4 shall be followed. In addition, the g force shall not
exceed 100 g throughout the wash cycle.

This proposal aims to further standardize the garment and element conditioning by specifying a
maximum g force to use.

The maximum g force is not addressed in the current edition of the standard. Not specifying the g force could lead to
different conditioning methods, and possibly generating variable results in the subsequent testing. I am proposing 100 g
because the Technical Committee on Structural and Proximity Fire Fighting Protective Clothing and Equipment already
examined this subject and recommended a maximum of 100g to prevent damaging the materials over repeated
exposure. See NFPA 1851 A 7.3.7(6). I believe that 5 or 10 repeated wash cycles can be interpreted as repeated
exposure and that the same logic should hold true for the pretest conditioning as well.
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_______________________________________________________________________________________________
1971-133     Log #67  FAE-SPF

_______________________________________________________________________________________________
Stephane Rousse, Sperian Protection

This proposal is to quantify the low and high water levels in Table 8.1.11.4 as shown below:

***Insert Table 8.1.11.4(1) Here***

*High and low water levels shall be as defined in Table 8.1.11.4(2) below:

***Insert Table 8.1.11.4(2) Here***
This proposal aims to quantify the water level to use to use for each parts of the wash cycle.

There are no indications in the current edition of the standard as to what a high or low water levels are. Leaving the
water level to interpretation could lead to different conditioning methods, and possibly generating variable results in the
subsequent testing. I believe that the water level should depend on the number of garments being conditioned in the
load. As an example, a 6 inch water level may rise above one or two garments in a load but not if the load contains 6 or
7 garments.

Revise text to read as follows:
8.1.11.2 A front-loading washer/extractor shall be used. The capacity shall be 16 kg (35 lb) or 22.6 kg (50 lb).
8.1.11.3 The wash load shall not exceed two-thirds of the rated capacity of the washer. A load  of 9 kg (20 lb) for a 35 lb
machine/ 13 kg (28.5 lb) for a 50 lb machine shall be used.  If needed to make a full load, similar material or outer shell
material shall be used to make up the difference in weight.
Insert Revised Table 8.1.11.4 .

The proposed language in the meeting action clarifies load size, clarifies ballast material,
lowers wash temperature to 105F to be consistent with NFPA 1851, Standard on Selection, Care, and Maintenance of
Protective Ensembles for Structural Fire fighting and Proximity Fire Fighting.

_______________________________________________________________________________________________
1971-134     Log #105  FAE-SPF

_______________________________________________________________________________________________
Steven D. Corrado, Underwriters Laboratories Inc.

Revise text to read as follows:
Garments shall be tumbled for 60 minutes and shall be removed immediately at the end of the drying cycle.  At the

conclusion of the final drying cycle, the garment shall be allowed to air dry for at least 48 hours prior to conducting the
test. The use of a forced air dryer shall be permitted after the final drying cycle.  Forced air shall be at ambient
temperature –0 / +5°C (-0 / +10°F).

Garments may not be completely dry at the end of the final drying cycle.  Current wording specifies 48
hours – the garment may need less than that to become completely dry.  The use of a forced air dryer would allow for
faster and more complete drying.
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 1971/L67/Tb 8.1.11.4(1)/F2011/ROP 

Table 8.1.11.4(1) Wash Cycle Procedure for Whole Garments and CBRN Materials 
Operation 

  Temperature  
Operation Time 

(min) 
+3°C +5°F Water 

level 
Suds using 
AATCC 
detergent 
#1993, 
1.0 g/gal 
water 

10 49 120 Low* 

Drain 1    
Carry-over 5 49 120 Low* 
Drain 1    
Rinse 2 38 100 High* 
Drain 1    
Rinse 2 38 100 High* 
Drain 1    
Rinse 2 38 100 High* 
Drain 1    
Extract 5    
 



 1971/L67/Tb 8.1.11.4(2)/F2011/ROP 

Table 8.1.11.4(2) Water Level for Whole Garments and CBRN Materials Operation Wash 
Cycle Procedure 
Number of Garments Low water level  

± 1cm (3/8 in.) 
High water level  
± 1 cm (3/8 in.) 

1 to 3 15 cm (5.9 in.) 25.5 cm (10 in.) 
4 to 6 17.5 cm (6.9 in.) 28 cm (11 in.) 
7± 20 cm (7.9 in.) 30.5 cm (12 in.) 
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_______________________________________________________________________________________________
1971-135     Log #CP11  FAE-SPF

_______________________________________________________________________________________________
Technical Committee on Structural and Proximity Fire Fighting Protective Clothing and Equipment,

Add a new section to the end of Section 8.1 an Annex item to read as follows:
Note: section numbers below indicate proposed placement of new text in the document. New figures to be provided.
8.1.14  Glove Test Areas.
8.1.14.1  Glove test areas are as described below and shown in Figure 8.1.X.1.
(1) Glove Section

A.) Palm side of hand to the wrist crease
B.) Palm side of hand from the wrist crease to 50 mm (2 in.) past the wrist crease
C.) Palm side of fingers
D.) Palm side of thumb
E.) Back of hand to the wrist crease
F.) Back of hand from the wrist crease to 50 mm (2 in.) past the wrist crease
G.) Back of fingers
H.) Back of thumb
I.) Side of hand to wrist crease, side of index finger, and side of thumb to wrist crease next to the palm of the hand
J.) Side of hand and side of thumb from the wrist crease to 50 mm (2 in.) past the wrist crease next to the palm of the

hand
K.) Between fingers and finger tips next to the palm of the hand
L.) Inside of thumb next to the palm of the hand
M.) Side of hand to wrist crease, side of index finger, and side of thumb to wrist crease next to the back of the hand
N.) Side of hand and side of thumb from the wrist crease to 50 mm (2 in.) past the wrist crease next to the back of the

hand
O.) Between fingers and finger tips next to the back of the hand
P.) Inside of thumb next to the back of the hand

Add an Annex item (A.8.1.14) to read as follows:
When wearing a correctly sized glove and laying the gloved hand completely flat on even, flat surface, the

portion of the glove that comes in contact with the even, flat surface should be considered the palm test areas of the
glove.  The layers immediately above the palm areas should be considered the areas next to the palm areas.
The finger sides should include the interior side areas of the small, ring, middle, and index fingers for a glove, that are
hidden from sight, as observed both from the glove palm and glove back sides, when an individual wearing a correctly
sized glove has his or her fingers completely closed.
The back area is intended to include all parts of the glove that are not defined as the palm area or the side areas.  The
layers immediately beneath the back areas should be considered the side areas next to the back areas.
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_______________________________________________________________________________________________
1971-136     Log #14  FAE-SPF

_______________________________________________________________________________________________

Jeffrey O. Stull, International Personnel Protection, Inc.
Modify test method as shown in the selection portion of the test method:

A standard Bunsen burner shall be used. The test apparatus shall consist of a burner, crucible tongs,
support stand, utility clamp, stopwatch, butane gas, gas regulator valve system, and measuring scale.

(a) The burner shall be a high temperature, liquefied petroleum gas type Fisher burner.
(b) The stopwatch or other timing device shall measure the burning time to the nearest 0.1 s.
(c) The butane shall be of commercial grade, 99.0 percent pure or better.
(d) The gas regulator system shall consist of a control valve system with a delivery rate designed to furnish gas to the

burner under a pressure of 17.3 kPa ± 1..7 kPa (2.5 psi ±0.25 psi) at the reducing valve. The flame height shall be
adjusted at the reducing valve producing a pressure of 0.7 kPa, ±0.07 kPa (0.1 psi, ± 0.01 psi).

The Bunsen burner shall be fueled by a bottled methane gas, lab grade or better, of 3.72 x 107 J/m3,
±1.8 x 106 J/m3 (1000 Btu/ft3, ±50 Btu/ft3). A freestanding flame height indicator shall be used to assist in adjusting the
burner flame height. The indicator shall mark a flame height of 75 mm (3 in.) above the top of the burner.

A control valve system with a delivery rate designed to furnish gas to the burner under a pressure of
0.0020 kg/cm2, +0.0004/–0 kg/cm2 (1/2 psi, +0.1/–0 psi) at the burner shall be utilized. A specimen support assembly
shall be used to support the helmet specimen above the burner flame.

The barrel of the Bunsen burner shall be 13 mm, ±3 mm (1/2 in., ±1/8 in.) in diameter. A flame
spreader shall not be used.

The tip of the inner cone of a Bunsen burner flame of 25 mm to 38 mm (1 in. to 1 1/2 in.) in length
shall be placed at the outer edge of the helmet shell at the front, sides, and rear. Where a helmet hanger is provided, the
test flame shall be applied off the edge of the helmet hanger at the shell edge.

The tip of the inner cone of a Bunsen burner flame 25 mm to 38 mm (1 in. to 1 1/2 in.) in length shall
be placed on the outer edge of the specimen at the lowest exposed edge of the specimen. The burner shall be held to
the test point of the specimen at an angle of 45 degrees, ±10 degrees.

How can the committee use the substantiation of an “industrial” based method as the basis for a fire
fighter helmet? Both footwear and gloves are subjected to the proposed higher heat flux flame because they are tested
as “whole” items as is the helmet. The exemption of helmets from the same practice while permitting a longer afterflame
time shows a glaring inconsistency in the standard to apply minimum performance criteria for evaluating the ensemble in
the same manner.

The flame and burner configuration cited in NFPA 1971 is actually hotter than the proposed
method, and is more appropriate for helmets.
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_______________________________________________________________________________________________
1971-137     Log #15  FAE-SPF

_______________________________________________________________________________________________

Jeffrey O. Stull, International Personnel Protection, Inc.
Revise text as follows:

The tip of the inner cone of a Bunsen burner flame of 25 to 38 mm (1 in. to 1 1/2 in.) in length shall be placed
at the outer edge of the helmet shell at the front, sides, and rear, and on the underside of the helmet brim sat the sides
and rear such that the outer diameter of the burner barrel contacts the ear flaps with the top of the burner barrel one-half
the distance of the flame height from the lowest parallel surface of the underside of the helmet brim. Where a helmet
hangar is provided, the test flame shall be applied off the end of the helmet hanger at the shell edge.

The proposal for applying the flame underneath the brim was accepted in principle, but not
implemented in the fashion as originally recommended. The proposed change is intended to provide a more rigorous
evaluation of helmet and helmet component flammability.

The technical committee believes that the additional flame testing of the helmet is not justified
on the basis of field experience.
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_______________________________________________________________________________________________
1971-138     Log #CP55  FAE-SPF

_______________________________________________________________________________________________
Technical Committee on Structural and Proximity Fire Fighting Protective Clothing and Equipment,

Revise text as follows:
For glove body composites, specimens for conditioning shall be in the form of an 200 mm × 200 mm (8 in. × 8

in.) pouch. The pouch shall be made of two glove body composite swatches. The two glove body composites shall be of
the same materials and construction. The two composite swatches shall be 200 mm × 200 mm (8 in. × 8 in.), and shall
be constructed to simulate the actual layers of the glove, arranged in proper order. Each of the two composite swatches
shall be stitched on all four sides using the same thread as used in the glove construction. The two composite swatches
shall then be sewn together, inner liner to inner liner, on three sides using the same thread as used in the glove
construction.

For glove gauntlet composites, samples for conditioning shall include glove material that is a minimum of 200
mm (8 in.) square consisting of the composite used in the actual glove gauntlet construction with the layers arranged in
proper order and stitched using the same thread used in the construction of the glove gauntlet be in the form of a 200
mm × 200 mm (8 in. × 8 in.) pouch. The pouch shall be made of two glove gauntlet composite swatches. The two glove
gauntlet composites shall be of the same materials and construction. The two composite swatches shall be constructed
to simulate the actual layers of the glove arranged in proper order. Each of the two composite swatches shall be stitched
on all four sides using the same thread as used in the glove construction. The two composite swatches shall then be
sewn together, inner liner to inner liner, on three sides using the same thread as used in the glove construction.

Specimens for conditioning shall be in the form of an 200 mm × 200 mm (8 in. × 8 in.) pouch. The pouch shall
be made of two glove body composite swatches. The two glove body composites shall be of the same materials and
construction. The two composite swatches shall be 200 mm × 200 mm (8 in. × 8 in.) and shall be constructed to
simulate the actual layers of the glove, arranged in proper order. Each of the two composite swatches shall be stitched
on all four sides using the same thread as used in the glove construction. The two composite swatches shall then be
sewn together inner liner to inner liner, on three sides using the same thread as used in the glove construction.

For glove body composites, specimens for conditioning shall be in the form of a 200 mm × 200 mm (8 in. ×
8 in.) pouch. The pouch shall be made of two glove body composite swatches. The two glove body composites shall be
of the same materials and construction. The two composite swatches shall be 200 mm × 200 mm (8 in. × 8 in.) and shall
be constructed to simulate the actual layers of the glove arranged in proper order. Each of the two composite swatches
shall be stitched on all four sides using the same thread as used in the glove construction. The two composite swatches
shall then be sewn together, inner liner to inner liner, on three sides using the same thread as used in the glove
construction.

For glove gauntlet composites, samples for conditioning shall include glove material that is a minimum of
200 mm (8 in.) square consisting of the composite used in the actual glove gauntlet construction with the layers
arranged in proper order and stitched using the same thread used in the construction of the glove gauntlet be in the form
of a 200 mm × 200 mm (8 in. × 8 in.) pouch. The pouch shall be made of two glove gauntlet composite swatches. The
two glove gauntlet composites shall be of the same materials and construction. The two composite swatches shall be
constructed to simulate the actual layers of the glove arranged in proper order. Each of the two composite swatches
shall be stitched on all four sides using the same thread as used in the glove construction. The two composite swatches
shall then be sewn together, inner liner to inner liner, on three sides using the same thread as used in the glove
construction.

Add a new section following Section 8.20.7.1 as follows, and renumber existing Section 8.20.7.2 and 8.20.7.3
accordingly:

Specimens for conditioning shall be in the form of an 200 mm × 200 mm (8 in. × 8 in.) pouch. The pouch
shall be made of two glove body composite swatches. The two glove body composites shall be of the same materials
and construction. The two composite swatches shall be constructed to simulate the actual layers of the glove, arranged
in proper order. Each of the two composite swatches shall be stitched on all four sides using the same thread as used in
the glove construction. The two composite swatches shall then be sewn together inner liner to inner liner, on three sides
using the same thread as used in the glove construction.

The pouch shall be made of two glove body composite swatches. The two glove body composites shall be
of the same materials and construction.

For glove gauntlet composites, samples for conditioning shall include glove material that is a minimum of 200
mm (8 in.) square consisting of the composite used in the actual glove gauntlet construction with the layers arranged in
proper order and stitched using the same thread used in the construction of the glove gauntlet be in the form of a 200
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mm × 200 mm (8 in. × 8 in.) pouch. The pouch shall be made of two glove gauntlet composite swatches. The two glove
gauntlet composites shall be of the same materials and construction. The two composite swatches shall be constructed
to simulate the actual layers of the glove arranged in proper order. Each of the two composite swatches shall be stitched
on all four sides using the same thread as used in the glove construction. The two composite swatches shall then be
sewn together, inner liner to inner liner, on three sides using the same thread as used in the glove construction.

This proposal clarifies that glove composite pouches are to be made of uniform materials, and pouch
wording was also added for glove gauntlets.
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_______________________________________________________________________________________________
1971-139     Log #16  FAE-SPF

_______________________________________________________________________________________________

Steven D. Corrado, Underwriters Laboratories Inc.
Revise as follows:

With the specimen mounted in the support assembly, the burner shall be moved so that the flame
contacts the specimen at a distance of 38 mm (1 1/2 in.) at the angles in the areas sown in Figure 8.5.5.2 (6.5.5.) Any
additional areas where the design of the footwear employs different materials or construction shall also be tested.

Should the materials/construction vary in areas other than those shown in Figure 8.5.5.2, this will
ensure they are tested.

Revise text as follows:

The test apparatus shall consist of a burner, crucible tongs, support stand, utility clamp, stopwatch, butane
gas, gas regulator valve system, and measuring scale .

The burner shall be a high temperature, liquefied petroleum type Fisher burner.
The stopwatch or other device shall measure the burning to the nearest 0.1 second.
The butane shall be of commercial grade, at least 99.0 percent pure
The gas regulator valve system shall consist of a control valve system with a delivery rate designed to

furnish gas to the burner under a pressure of 17.3 kPa, ±1.7 kPa (2.5 psi, ±0.25 psi), at the reducing valve. The flame
height shall be adjusted at the reducing valve producing a pressure at the burner of approximately 0.7 kPa (0.1 psi)
8.5.4.2  A freestanding flame height indicator shall be used to assist in adjusting the burner flame height. The indicator
shall mark a flame height of 75 mm (3 in.) above the top of the burner.

8.5.4.3  A specimen support assembly shall be used to support the footwear specimen above the burner flame.
The test apparatus shall consist of a fuel pan, movable shutter, specimen holder, n-heptane, ignition source,

and stopwatch.
The fuel pan shall be 305 mm x 457 mm x 63.5 mm (12 in. x 18 in. x 2.5 in.).
The movable shutter shall be located at a height of 255mm (10 in.) +/- 13mm (1/2 in.) above the surface of

the water and n-heptane fluid as measured before ignition.  The shutter shall be of a size sufficient to cover the surface
area of the fuel pan.

The specimen holder shall be capable of suspending the specimen over the flame in a manner such that the
flames will not be impeded and specimen contact is minimized.

The stopwatch or other device shall measure the burning time to the nearest 0.1 second.
The burner shall be ignited and the test flame shall be adjusted to a height of 75 mm (3 in.) with the gas on/off

valve fully open and the air supply completely and permanently off, as it is important that the flame height be closely
controlled. The 75 mm (3 in.) height shall be obtained by adjusting the orifice in the bottom of the burner so that the top
of the flame is level with the marked flame height indicator.

With the specimen mounted in the support assembly, the burner shall be moved so that the flame contacts the
specimen at a distance of 38 mm (1½ in.) at the angles in the areas shown in Figure 8.5.5.2

FIGURE 8.5.5.2  Test Areas.
The burner flame shall be applied to the specimen for 12 seconds. After 12 seconds, the burner shall be

removed.
The afterflame time shall be measured as the time, in seconds, to the nearest 0.2 second that the specimen

continues to flame after the burner is removed from the flame.
Following the flame exposure, the specimen shall be removed and examined for burnthrough. Each layer of

the specimen shall be examined for melting or dripping.
The test shall be conducted in a draft free area.
The fuel pan shall be level.
Water shall be placed in the fuel pan to a height of 13 mm (1/2 in.).
400 – 500ml of n-heptane shall be added to the fuel pan such that it will burn freely for 1.5 – 2.0 minutes.
The specimen shall be mounted in the specimen holder as follows:

a.)  The toe shall be at a 5 +/- 1 degree angle above the heel
b.)  The height of the lowest edge of the specimen shall be 305mm (12 in.) from the surface of the water and n-heptane
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fluid as measured before ignition

c.)  The heel toe axis of the specimen shall be parallel with the 457mm side of the fuel pan.
With the shutter retracted, the n-heptane shall be ignited using a suitable ignition source.

Where paper or other material is used to ignite the n-heptane, it shall not be left in the fuel pan where it can
disturb the flame pattern.

The n-heptane shall burn freely for 1 minute +/- 5 seconds.
The shutter shall be positioned above the flame.
The specimen shall be positioned above the shutter over the approximate center of the flame area.

The shutter shall be retracted and specimen flame exposure shall commence not longer than 1 minute 15
seconds from ignition.

The specimen shall be exposed to the flame for 12 seconds.
Following flame exposure, the shutter shall be repositioned above the flame.
The afterflame time shall be measured as the time, in seconds, to the nearest 0.1 second that the specimen

continues to flame after the shutter is repositioned over the flame.
Following the flame exposure, the specimen shall be visually examined for, melting, dripping, and

burn-through.
Observations of burnthrough, melting, or dripping melting, dripping, and burn-through for each specimen shall

be recorded and reported.
Pass or fail performance shall be based on the average afterflame time and any observed

burnthrough, melting, or dripping, melting, dripping, or burn-through and the average afterflame time.
The technical committee accepted the proposal in principle, and provided revised text in the

meeting action. The current footwear flame test evaluates random areas of the boot.  All materials may not be tested
and results can differ even when testing the same materials but at different locations.

_______________________________________________________________________________________________
1971-140     Log #CP66  FAE-SPF

_______________________________________________________________________________________________
Technical Committee on Structural and Proximity Fire Fighting Protective Clothing and Equipment,

Revise text as follows:
8.6.14.9  Following removal from the oven, the specimen shall be allowed to cool at room temperature for not less than

5 minutes, +15/-0 seconds. The test specimen shall be examined inside and outside for evidence of melting, separation,
or ignition, within 10 minutes, +15/-0 seconds, after removal from the oven. Separation for footwear in this test shall be
recorded and reported if it is at least 1.4mm in length or height or width.

8.6.14.13  After 2 hours, ±10 minutes, the paper toweling shall be removed and examined for evidence of liquid
leakage.  The test specimen shall also be reexamined for evidence of sole separation or seam separation.

8.6.14.14 Footwear not remaining functional after flexing shall be recorded and reported as a failure for the tested
specimen. The appearance of any liquid on the removed paper toweling shall be recorded and reported as a failure for
the tested specimen. One or more footwear specimens failing this test shall constitute failing performance.

This proposal clarifies what is considered separation and when to record it.  Also, it clarifies that lack of
functionality is considered failing performance since this was not previously written for footwear and it is not one of the
fail criteria that applies to heat testing for all elements.
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_______________________________________________________________________________________________
1971-141     Log #CP7  FAE-SPF

_______________________________________________________________________________________________
Technical Committee on Structural and Proximity Fire Fighting Protective Clothing and Equipment,

Clarify the text that was the subject of the following Formal Interpretation.
Was it the intent of the Committee that the specified temperature in NFPA 1971, 8.6.4.1 of

260°C, +6/-0°C, is the temperature to be achieved at the center of the oven without a specimen present?
Yes

If “Yes”, was it the Committee’s intent that the oven setting for the test thermocouple be
adjusted to compensate for the anomalies that can occur in different ovens within the parameters of the cited ISO
standard, and thereby achieve a consistent temperature at the center of the oven within the specified temperature
range, with this adjusted setting then being the temperature to which the test thermocouple recovers in order to start the
test exposure referenced in 8.6.5.4?

Yes.
The Regulations Governing Committee Projects require that a proposal be processed to clarify the text

of a document on which a Formal Interpretation has been issued. After issuance of the next edition of the document, the
Formal Interpretation will no longer be published.

See meeting action on Proposal 1971-99 (Log #CP15).
See statement on Proposal 1971-99 (Log #CP15).

_______________________________________________________________________________________________
1971-142     Log #103  FAE-SPF

_______________________________________________________________________________________________
Steven D. Corrado, Underwriters Laboratories Inc.

Revise text to read as follows:
Knit fabric, shall be pulled by hand to its original dimension and shall be allowed to relax for 1 minute prior to

measurement to determine pass or fail performance.
Specifies how knit fabrics are to be stretched.  Some knit laminates (e.g. proximity outer shell

materials) are very difficult to stretch to their original dimension.  If this cannot be accomplished by hand, the material
should be measured as is (i.e. without stretching).

The proposal does not add clarity or consistency to the test method.
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_______________________________________________________________________________________________
1971-143     Log #CP69  FAE-SPF

_______________________________________________________________________________________________
Technical Committee on Structural and Proximity Fire Fighting Protective Clothing and Equipment,

Revise text as follows:
8.6.14.11 Footwear functionality shall be determined by flexing the specimen for 100,000 cycles performed in

accordance with Appendix B of FIA 1209, Whole Shoe Flex, with the exception that water shall not be used following
modifications:

1.)  Water shall not be used.
2.)  The flex speed shall be 60 +/- 2 cycles per minute.
3.)  Alternative flexing equipment shall be permitted to be used.
4.)  The flex equipment used shall meet the following criteria:
a.)  Capable of providing the angle of flex as described in FIA 1209.
b.)  Capable of a flex speed of 60 +/- 2 cycles per minute.
c.)  A means of securing the footwear during flexing.
Specimens shall then be examined for evidence of sole separation, seam separation, or component breakage.

This proposal allows the use of other flexing equipment meeting the specifications of the flexing
equipment currently given in FIA 1209.  Also, the flex speed is being slowed to minimize damage to footwear caused by
the flexing equipment rather than the flexing itself.

_______________________________________________________________________________________________
1971-144     Log #CP61  FAE-SPF

_______________________________________________________________________________________________
Technical Committee on Structural and Proximity Fire Fighting Protective Clothing and Equipment,

Revise the following sections:
8.7.8.1 Footwear specimens shall include the thinnest portions of the footwear upper, including booties where

provided Specimens shall consist of each composite of the footwear upper used in the actual footwear construction,
including the gusset, with the layers arranged in proper order.  Where a composite is identical to another composite
except for additional reinforcement layer(s), the composite with no reinforcement layers shall be tested.

8.20.8.1 Specimens shall consist of each composite of footwear item used in the actual footwear construction with the
layers arranged in proper order. Specimens shall be taken from the thinnest portion of the footwear upper Specimens
shall consist of each composite of the footwear upper used in the actual footwear construction, including the gusset, with
the layers arranged in proper order.  Where a composite is identical to another composite except for additional
reinforcement layer(s), the composite with no reinforcement layers shall be tested.

8.22.8.2 Specimens shall be representative of the thinnest part of the footwear upper composite(s) Specimens shall
consist of each composite of footwear upper used in the actual footwear construction, including the gusset, with the
layers arranged in proper order.  Where a composite is identical to another composite except for additional
reinforcement layer(s), the composite with no reinforcement layers shall be tested.

8.52.8.1  Footwear specimens shall be five 75 mm × 250 mm (3 in. × 10 in.) pieces cut from the thinnest portions of the
footwear upper or from a composite that is representative of footwear upper construction at the thinnest part, including
booties where provided. Specimens shall consist of each composite of footwear upper used in the actual footwear
construction, including the gusset, with the layers arranged in proper order.  Where a composite is identical to another
composite except for additional reinforcement layer(s), the composite with no reinforcement layers shall be tested.
layer(s).

8.60.3.2  Footwear specimens shall be cut from the thinnest portions of the footwear upper or from a composite that is
representative of footwear upper construction at the thinnest part. Specimens shall consist of each composite of
footwear upper used in the actual footwear construction, including the gusset, with the layers arranged in proper order.
Where a composite is identical to another composite except for additional reinforcement layer(s), the composite with no
reinforcement layers shall be tested.

There was confusion based on the current wording in the standard as to exactly which parts of the
footwear shall be tested.  This language clarifies what should be tested.
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_______________________________________________________________________________________________
1971-145     Log #17  FAE-SPF

_______________________________________________________________________________________________

Donald B. Thompson, Textile Protection and Comfort Center
Add a new section as follows:

Where the element’s CB barrier layer includes a bootie element worn inside the boot element, the CB barrier
from the wear surface of the bootie shall be tested for abrasion resistance as specified in

(following Section 8.70):

This test method shall apply to CBRN booties worn inside wear.
A minimum of three specimens of bootie CBRN barrier material shall be tested.

Samples for conditioning shall be CBRN booties.
Samples shall be conditioned at a temperature of 21°C ± 3°C and a relative humidity of 65 percent until

equilibrium is reached in accordance with Section 4 of Federal Test Method Standard 191A, Textile Test Methods, or for
at least 24 hours, whichever is shortest. Samples shall be tested within 5 minutes after removal from conditioning.

Abrasion resistance shall be performed in accordance with ASTM D 1630, Standard Test Method
for Rubber Property—Abrasion Resistance (NBS Abrader).

The abrasion-resistance rating of each specimen shall be reported.
One or more bootie specimens failing this test shall constitute failing performance.

Moving the CB barrier layer inside the shoe will reduce the abrasion of the layer somewhat compared
to its use of an external bootie, but there can be significant wear due to abrasion of the wear surface inside the boot.
The rate of abrasive wear in socks and inner soles is highly dependent on the individual. It appears to relate to individual
weight, the details of his/her gait, the type of sock worn, and foot structure. In research on insoles done at Dr. Scholl’s, it
was found that some individuals would create holes in fabric/latex or fabric/polyurethane insoles in less than a week,
while others would not wear through them for 2-3 years. Since the bootie is serving as a CB barrier, it is very important
that barrier integrity be preserved throughout its use life. The proposed abrasion standard is taken from NFPA 1994,
Section 8.19 dealing with testing of footwear soles, but with a reduced rating (40 vs. 65).

The proposed test criteria is inappropriate as it will not work as intended for bootie materials.
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_______________________________________________________________________________________________
1971-146     Log #33  FAE-SPF

_______________________________________________________________________________________________
Harry P. Winer, HIP Consulting LLC

Add new text as follows:
The section of the apparatus lowering the specimen, sensor and weighed system shall travel at a constant

rate of speed. The specimen shall be lowered parallel to the hotplate. The recorder / computer shall be activated
automatically by a mechanical or electrical contact when the specimen contacts the hotplate.

During 2009 the NFPA 1971 task group of gloves investigated the conductive heat test method and
conducted testing of glove composites. The results between laboratories were not as you would like to see. One thing
that was realized was the lack of common equipment and technique to perform the test. This was a large variable, which
caused discrepancies in the results. This added paragraph helps to add parameters, which will help the accuracy of the
results.

Add new text to read as follows:
The section of the apparatus lowering the specimen, sensor and weighed system shall travel at a constant

rate of speed. The specimen shall be lowered parallel to the hotplate. The recorder / computer shall be activated
automatically by a mechanical or electrical contact when the specimen contacts the hotplate.

Delete text to read as follows:
If an individual result from any test set varies more than ±8 percent from the average result, the results from

the test set shall be discarded and another set of specimens shall be tested
Revise text to read as follows:

After the specimens are conditioned as specified in Sections 8.7.7.3 and 8.7.7.4, the pouch and necessary
stitching shall be cut to form 100 mm × 150 mm (4 in. × 6 in.) or 150 mm × 150mm (6 in. × 6 in.) specimens for testing.

The technical committee accepted the proposal in principle, and added new and revised text as
indicated in the meeting action.

_______________________________________________________________________________________________
1971-147     Log #80  FAE-SPF

_______________________________________________________________________________________________
Jeffrey O. Stull, International Personnel Protection, Inc.

Delete text to read as follows:
Specimens shall be representative of the glove body composite construction at the palm of the hand, and palm

side of the fingers, and at the back of the hand from the finger crotch to 25 mm (1 in.) beyond the wrist erase and
include the back of the thumb.

A conductive heat resistance assessment for the back of the gloves is not the ideal test.  A radiant test
should be used instead and has been proposed in separate public proposal.

Revise text as follows:
8.7.7.1  Specimens shall be representative of the glove body composite construction at the palm of the hand, palm side

of the fingers, and at the back of the hand from the finger crotch to 25 mm (1 in.) beyond the wrist crease and includes
the back of the thumb. at the following glove areas as described in Section 8.1.14.

Delete the following section:
8.7.7.8  The pressure applied during the test shall be 13.75 kPa, ±1.35 kPa (2 psi, ±0.2 psi), for specimens

representative of the glove body composite construction at the back of the hand.
The technical committee accepted the proposal in principle, and reworded the requirement to

take into account the newly defined areas of the glove. Please see the meeting action to this log and Committee
Proposal on 1971-135 (Log #CP11).
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_______________________________________________________________________________________________
1971-148     Log #34  FAE-SPF

_______________________________________________________________________________________________
Harry P. Winer, HIP Consulting LLC

Revise text as follows:
The pressure applied during the test shall be 3.45 kPa, ±0.35 kPa (0.5 psi, ±0.05 psi), for specimens

representative of the glove body composite construction at the palm of the hand and the palm side of the fingers, and at
the back of the hand.

The pressure applied during the test shall be 13.75 kPa, ±1.35 kPa (2 psi, ±0.2 psi), for specimens
representative of the glove body composite construction at the back of the hand.

Section 8.7.7.8 was added during the last revision of the standard. The selection of 2 psi was taken
from the shoulder area test of the garment. It has absolutely nothing to do with pressure applied to the back of the hand.
This high amount of pressure has changed a number of gloves that were used successfully prior to this change to
become bulky and secondary barriers were also needed in other already successful systems. It is my opinion that the
complete glove should be tested using the same pressure of 0.5 psi.

See statement on Proposal 1971-85 (Log #64).

_______________________________________________________________________________________________
1971-149     Log #65  FAE-SPF

_______________________________________________________________________________________________
Shawn Deaton, North Carolina State University

Delete text as follows:
The pressure applied during the test shall be 13.75 kPa, +/- 1.35 kPa, for specimens representative of the

glove body composite construction at the back of the hand.
The Conductive Heat Resistance Test 1 is designed to measure protection from touching a hot object.

As it may be possible for the back of the glove to touch a hot object its far more likely that bums are caused by a radiant
exposure. II is my option that the Conductive Heat Resistance test should only be a requirement for the palm of the
gloves where it is very likely that a burn could occur due to contact with a hot object.

Revise text as follows:
Note: some sections below indicate proposed placement of new text in the preprint document.
8.7.7.1  Specimens shall be representative of the glove body composite construction at the palm of the hand, palm side
of the fingers, and at the back of the hand from the finger crotch to 25 mm (1 in.) beyond the wrist crease and includes
the back of the thumb.at the following glove areas as described in Section 8.1.14.
Delete the following section:
8.7.7.8  The pressure applied during the test shall be 13.75 kPa, ±1.35 kPa (2 psi, ±0.2 psi), for specimens
representative of the glove body composite construction at the back of the hand.

The technical committee accepted the proposal in principle, and reworded the requirement to
take into account the newly defined areas of the glove. Please see the meeting action to this log and the meeting action
on Proposal 1971-135 (Log #CP11).
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_______________________________________________________________________________________________
1971-150     Log #CP62  FAE-SPF

_______________________________________________________________________________________________
Technical Committee on Structural and Proximity Fire Fighting Protective Clothing and Equipment,

Revise text to read as follows:
8.8.4 Apparatus. The apparatus shall consist of an iron plate electric hotplate measuring 25 mm × 150 mm × 460 mm

(1 in. × 6 in. × 18 in.) 305 mm x 305 mm (12 in. x 12 in.) and an oven capable of heating the plate to maintaining a
temperature of 500260°C (932500°F), a Type J or Type K thermocouples, and a meter to read the thermocouple
temperatures.

8.8.5.1 The thermocouple shall be affixed to the insole surface of the specimen next to the foot, directly above the ball
of the foot. The thermocouple shall be taped to the surface with electrical tape to hold it onto the insole surface.

The thermocouples shall be taped to the insole surface of the specimen next to the foot, in the following locations as
shown in Figure 8.8.5.1:

1. Directly above the center of the ball of the footwear
2.  Directly above the center of the heel of the footwear
3.  Directly above the toe to heel center of the arch of the footwear, at the inside junction between the upper and the

sole.
Insert Figure 8.8.5.1
8.8.5.2  The hotplate shall be heated to a temperature of 500260°C, ±105°C (932500°F, ±1810°F), and shall maintain

this temperature throughout the test period.
8.8.5.3  The specimen shall be filled with 4.55 kg (10 lb) of 5 10 mm ( in.) steel balls. The weight of the steel balls shall

be evenly distributed inside the boot. The specimen shall be placed on the plate in the upright position for 30 seconds
20 minutes +15/-0 seconds.

8.8.5.4  The thermocouple temperatures shall be recorded at 30.0 seconds, +2/-0 seconds 20 minutes +15/-0 seconds,
after the specimen is placed on the heated metal plate hotplate.

8.8.6.1  The temperature at 30 seconds 20 minutes of exposure shall be recorded and reported for each specimen.
8.8.6.2  The average temperature at 30 seconds 20 minutes of exposure for all specimens shall also be calculated,

recorded, and reported.
8.8.7 Interpretation. The average temperature at 30 seconds 20 minutes of exposure for all specimens shall be used to

determine pass or fail performance.
Size of steel balls needed to be corrected.  This was a typo.  Also, Footwear Task Group believed this

test did not provide much value as it was at an extremely high temperature and short exposure.  Furthermore all boots
currently certified have very little if any temperature rise during the current test.  Also, it was hard to find a stable electric
hotplate to reach the previous temperatures, so a less stable method was being referenced.  The Task Group thought it
would be better to find a temperature that was lower, that would enable the use of an electric hotplate, and increase the
time significantly.
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_______________________________________________________________________________________________
1971-151     Log #102  FAE-SPF

_______________________________________________________________________________________________
Steven D. Corrado, Underwriters Laboratories Inc.

Revert to the NFPA 1971-2000 method of TPP calibration as modified in NFPA 2112-2007.
Current ISO calibration procedure requires confirmation between heat flux transducer / radiometer and

copper calorimeter at 2.0 cal/cm2-sec.  Theoretically, the heat flux transducer / radiometer measures an instantaneous
value of heat flux, while the copper calorimeter measures a temperature over a period of time.   In our experience, some
heat flux transducer / radiometers vary in their ability to match calorimeters – even though they are manufactured
according to the same specification.  This phenomenon remains unexplained by the manufacturer of the heat flux
transducer / radiometer.

Add the following text:
2.3.2 ASTM F 2700,

, 2008.
Delete the following text:
2.3.8 ISO 17492,

2003.
Revise the following text:

The test apparatus specified in ISO 17492,
ASTM F2700,

shall be
used with the following modification:

Thermal protective performance testing shall be performed in accordance with ISO 17492,

ASTM F2700,
shall be used with the following modifications:

(1) An exposure heat flux of 84 kW/m2, ±2 kW/m2, (2.0 cal/ cm2s, ±0.05 cal/cm2) shall be used.
(21) The contact configuration shall be used for testing of all material specimens.
(32) The thermal threshold index analysis method shall be used with heat transfer performance value calculations made
using the heat flux in calories per square centimeter per second and shall be reported as the TPP rating.

The technical committee proposed language refers to the appropriate ASTM method.  The
ASTM method addresses the calibration and apparatus concerns associated with the currently referenced method.

_______________________________________________________________________________________________
1971-152     Log #56  FAE-SPF

_______________________________________________________________________________________________
Roger L. Barker, Textile Protection and Comfort Center

8.10.10, 8.10.10.1, 8.10.10.2, 8.10.10.3 Delete all text.
8.10.11, 8.10.11.1, 8.10.11.2, 8.10.11.3, 8.10.11.4, 8.10.11.5, 8.10.11.6 Delete all text.
8.10.12, 8.10.12.1, 8.10.12.2, 8.10.12.3, 8.10.12.4, 8.10.12.5, 8.10.12.6 Delete all text.

The materials performance test will be replaced by a whole glove performance test that will directly
characterize the protective performance of wristlets, gloves, and gauntlets. The new testing requirement will be a better
means of characterizing glove fire protective performance in flame exposure. In addition, leather materials have
demonstrated large levels of shrinkage and distortion in TPP testing, which creates erroneous results due to variations
in the degree of contact with the thermal sensor.

The technical committee decided to retain these paragraphs because they pertain to garments
as well as gloves.
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_______________________________________________________________________________________________
1971-153     Log #CP56  FAE-SPF

_______________________________________________________________________________________________
Technical Committee on Structural and Proximity Fire Fighting Protective Clothing and Equipment,

Add the following sections:
The requirement of Section 8.10.7.2 shall not apply.
The requirement of Section 8.10.7.2 shall not apply.

The 8% variation requirement is being removed because glove composites are often leather and more
variation is common and values may well exceed the requirements but show too high of variation.  If values are under
the requirement the average will likely be failing.  So this requirement is being removed here as gloves are often made
of leather composites.
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_______________________________________________________________________________________________
1971-154     Log #CP32  FAE-SPF

_______________________________________________________________________________________________
Technical Committee on Structural and Proximity Fire Fighting Protective Clothing and Equipment,

Revise the following sections:
Samples for conditioning shall be complete helmets. Externally mounted faceshield/goggle

components shall be removed.  Internally mounted faceshield components shall be removed except where the internal
faceshield is an integral part of the structural integrity of the helmet.

Where faceshield/goggle component(s) are provided, the device shall be removed from the helmet for this
test. Specimen helmets shall be adjusted to a size sufficient to properly fit on the headform. Specimens shall be
positioned on the headform with the horizontal center plane parallel within 5 degrees of the reference plane. The
front-to-back centerline of the shell shall be within 13 mm (½ in.) of the midsagittal plane of the headform. Where the
internal faceshield is an integral part of the structural integrity of the helmet, it shall be deployed as far as possible
without interfering with the test equipment. Specimens shall be subjected to the environmental conditions specified in
Sections 8.1.3, 8.1.4, 8.1.5, 8.1.6, and 8.1.7 prior to each impact and within the specified time after being removed from
conditioning.

Samples for conditioning shall be complete helmets. Externally mounted faceshield/goggle
components shall be removed.  Internally mounted faceshield/goggle components shall be removed except where the
internal faceshield is an integral part of the structural integrity of the helmet.

A conditioned specimen with faceshield/goggle component(s) removed shall be positioned on the headform
with the horizontal center plane of the helmet parallel within 5 degrees of the reference plane of the headform and shall
be secured to the drop assembly by its retention system so as to maintain this position during the test. No part of the
helmet shell shall be cut away to accommodate the test system, and no part of the test system shall contact the helmet
shell either as mounted or during an impact test. Where the internal faceshield is an integral part of the structural
integrity of the helmet, it shall be deployed as far as possible without interfering with the test equipment.

Samples for conditioning shall be complete helmets. Externally mounted faceshield/goggle
components shall be removed.  Internally mounted faceshield/goggle components shall be removed except where the
internal faceshield is an integral part of the structural integrity of the helmet.

The environmentally conditioned helmet shall be placed on the rigidly mounted test headform and secured by
the helmet retention system or by other means that will not interfere with the test. The helmet shall be positioned so that
the penetration striker shall impact perpendicular to the helmet anywhere above the test line. Where the internal
faceshield is an integral part of the structural integrity of the helmet, it shall be deployed as far as possible without
interfering with the test equipment. The impact site shall be at least 75 mm (3 in.) from the center of a previous
penetration or impact site.

The standard requires removal of faceshields for impact testing.  Helmets without a traditional brim
often have faceshields mounted inside the helmet.  In some cases the faceshield contributes to the structural integrity of
these helmets so removing them would be inappropriate.  Leaving the faceshields in the stowed position would possibly
provide more energy absorptive material for the helmet which may falsely alter the helmet impact values or show the
performance of the helmet without stowed faceshields.  The Task Group decided that testing with the faceshields
deployed would resolve both issues.
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_______________________________________________________________________________________________
1971-155     Log #CP34  FAE-SPF

_______________________________________________________________________________________________
Technical Committee on Structural and Proximity Fire Fighting Protective Clothing and Equipment,

Revise text as follows:
Samples for conditioning shall be complete helmets. Front holders which could interfere with the

impacting of the helmet shell shall be removed.  Mounting holes shall remain.
Samples for conditioning shall be complete helmets. Front holders which could interfere with the

impacting of the helmet shell shall be removed.  Mounting holes shall remain.
. Samples for conditioning shall be complete helmets. Front holders which could interfere with the

impacting of the helmet shell shall be removed.  Mounting holes shall remain.
The helmet Task Group believes that the intention is to test the helmet shell rather than accessories.

Eagles and other hard objects can cause erratic test numbers which are not representative of the helmet shell itself.
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_______________________________________________________________________________________________
1971-156     Log #CP41  FAE-SPF

_______________________________________________________________________________________________
Technical Committee on Structural and Proximity Fire Fighting Protective Clothing and Equipment,

Revise text as follows:
The instrumentation calibration shall be verified at least before and after each test series or at the beginning

and end of each day of testing, whichever is the shorter length of time. The instrumentation shall be calibrated.  A
suggested method(s) for calibration is included in Annex A.  The equipment shall be checked for repeatability before and
after each test series by impacting a standardized elastomeric shock pad as specified in Annex A.  A minimum of three
such impacts shall be recorded before and after testing.  If the post-test average readings of the three impacts differ
from the pre-test average by more than 5%, the entire test series shall be discarded.

The verification tests shall demonstrate an accuracy of 2.5 percent or better in the measured force.
A.8.15.4.9 text changes:
Note that this Annex remains the same as in the 2007 edition, only the sections below should be changed as indicated:

If a simulated detector flat (ball) cannot be dropped in “free fall”
from a known height through or by the detector, the velocity measuring system should be returned to the manufacturer
at least every 612 months for recalibration. Otherwise, a ball of known diameter can be dropped from a known height to
trigger the velocity detector. The ball must be large enough to properly trigger the detector and have enough mass to
negate the effects of aerodynamic friction. The ball should be dropped from at least 1 m. The actual velocity is then
calculated from:

where:
= gravitational constant
= drop height

This value is then compared to the measured velocity. Both values should agree within 1.0 percent.
With the calibrating medium (shock pad) described above mounted to the top of the

load cell, three consecutive drops of the impactor onto the medium should be made. The velocity of impact should be
maintained at 4.0 m/sec, ±0.03 m/sec (13.1 ft/sec, ± 0.1 ft/sec). The repeatability value should be the average of the
three maximum transmitted force readings. However, the total range for the three values should not exceed ±3.05.0
percent of the average value.

Add asterisk to Section 8.16.4.8, revise existing text as follows:
Note that this Annex remains the same as in the 2007 edition, only the sections below should be changed as indicated:

A reference anvil shall be substituted for the test anvil to verify the calibration of the acceleration
measurement system. The reference anvil shall be constructed of any material that will yield reproducible test results
during a period of at least 4 months. The instrumentation shall be calibrated. A suggested method(s) for calibration is
included in Annex A.  The equipment shall be checked for repeatability before and after each test series by impacting a
standardized elastomeric shock pad as specified in Annex A.  A minimum of three such impacts shall be recorded
before and after testing.  If the post-test average readings of the three impacts differ from the pre-test average by more
than 5%, the entire test series shall be discarded.

Delete asterisk from following section number:
For calibration, the center of the reference anvil shall be aligned within 3 mm ( in.) of the impact point on the

headform. The sensitive axis of the accelerometer shall be aligned within 1 degree of vertical and shall be colinear
within 3 mm ( in.), with the center of the reference anvil and the impact point on the headform. The guide or guides shall
be vertical and, in the case of a double guide system, parallel to within 6 mm per 3 m (¼ in. per 10 ft) of length.

Delete the following section, and renumber the remaining sections accordingly:
The instrumentation calibration shall be verified at least before and after each test series or at the beginning

and end of each day of testing, whichever is the shorter length of time.
Delete the following section:

The verification tests shall demonstrate an accuracy of 20 percent or better in the measured acceleration.
Revise Annex text as follows:
Note that this Annex remains the same as in the 2007 edition, only the sections below should be changed as indicated:

The instrumentation should be allowed to warm up until it sterilizes stabilizes. No simple means
exists to calibrate the impact system required by this standard. Nevertheless, calibration is necessary.

Remove the test accelerometer from the mounting ball.
Mount this unit on the impactor then mount the calibrated reference accelerometer on top of the test accelerometer.
Mount the calibrating medium as specified in A.8.15.4.9. All electronic systems should be tuned on and allowed to
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stabilize. The impactor, with accelerometers attached, should be dropped onto the calibrating medium from a height that
yields a maximum acceleration, as indicated by the reference accelerometer of 200 G, ± 20G. The vertical axis outputs
of both accelerometers should be recorded. The two maximum values should read within 2 percent of each other. This
degree of accuracy should be repeatable through at least five impacts.

Mount the calibrating medium on top of
the load cell and install in place of the test anvil.  All electronic systems should be turned on and allowed to stabilize.
Position the headform inverted, with the basic plane horizontal.  The headform with accelerometer installed, should be
dropped onto the calibrating medium from a height which yields a maximum acceleration reading of 300 +/- 20 Gs.
Outputs of both accelerometer and load cell should be recorded.  The two maximum values should read within 2.5% of
each other according to F=ma (Force = Mass x Acceleration).  This degree of accuracy shall be repeatable through at
least five impacts.

Mount the calibrating medium (shock pad) described in A.8.15.4.9 onto the test
based in place of the test anvil(s). Position the headform inverted, with the basic plane horizontal. With the
accelerometer connected to the recording/computing instrumentation, three consecutive drops of the headform onto the
medium should be made. The velocity of the impact should be maintained at 3.0 m/sec, ±0.03 m/sec (9.8 ft/sec, ±0.1
ft/sec). For each drop a maximum G value should be recorded. The repeatability value should be the average of the
three measurements. However, the total range for all three values should not exceed ±8.055.0 of the average value.

These changes align the NFPA 1971 with the ANSI Z89.1-2009 standard.  Some calibration
procedures were inadvertently removed in the NFPA 1971-2007 edition.  Also, for acceleration calibration, an alternate
procedure is added to perform a dynamic calibration as was specified in the NFPA 1971-2000 edition.

_______________________________________________________________________________________________
1971-157     Log #CP27  FAE-SPF

_______________________________________________________________________________________________
Technical Committee on Structural and Proximity Fire Fighting Protective Clothing and Equipment,

Revise text as follows:
Where the manufacturer produces helmets with faceshield components, a minimum of four three complete

faceshield components shall be tested for each of the conditions specified in Section 8.17.3.4.
Where the manufacturer produces helmets with goggle components, a minimum of four three complete

goggle components shall be tested for each of the conditions specified in Section 8.17.3.4.
Where the manufacturer produces helmets with both faceshield and goggle components attached to a single

helmet, a minimum of four faceshield and four goggle components shall be tested.
At least eight specimens shall be tested.

Previous wording was confusing as to number of samples for each lens.  This proposal makes the
number of samples consistent with the standard and removes redundant wording.
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_______________________________________________________________________________________________
1971-158     Log #79  FAE-SPF

_______________________________________________________________________________________________
Brent Merriam, Novation North America, Inc.

Revise text to read as follows:
Abrasion resistance tests shall be performed in accordance with ASTM D 1630, Standard Test

Method for Rubber Property - Abrasion Resistance (Footwear Abrader) ASTM D 5963, Standard Test Method for
Rubber Property - Abrasion Resistance  (Rotary Drum Abrader.)

The current test is inherently subjective in terms of visually determining when 0.1 in. of material has
been abraded from the specimen, and consequently, the number of revolutions required to abrade 0.1 in. from the
specimen cannot be accurately determined.  In addition, depending on how the specimen is mounted, there can be
significant vibration during the test, further complicating the lab technician's ability to determine when 0.1 in. of material
has been abraded from the specimen, and consequently further reducing the accuracy of the determination of the
number of revolutions required to accomplish 0.1 in. of material loss from the specimen. Furthermore, the correlation
between laboratory test results and real world use is questionable.

By performing abrasion resistance testing in accordance with ASTM D 5963, Standard Test Method for Rubber
Property --- Abrasion Resistance (Rotary Drum Abrader), the subjectivity of the test can be reduced significantly, and,
correspondingly, the accuracy of the results can be improved significantly.  The abrasion resistance is measured by
moving a test piece across the surface of an abrasive sheet mounted to a revolving drum, and is expressed as a volume
loss in cubic millimeters or abrasion resistance index in percent.  The test piece is weighed before and after the test to
the nearest 1 mg, the difference being the amount of material lost to abrasion after traveling a fixed distance with a
standard applied force.  It is much easier to determine weight loss to the nearest 1 mg, than it is to visually determine
when 0.1 in. of material has been abraded from the specimen.

The test method described in ASTM D 5963 is in substantial agreement with ISO 4649, which was derived from the
German Standard DIN 53516.  According to the manufacturer of the test equipment, Qualitest International, Inc., "Since
wear is always the result of abrasion, different test methods have been developed for the simulation of long term wear.
The method conforming to ASTM D 5963/ISO 4649 has proven to be the best way of simulating long term wear."

Revise text as follows:
7.10.10  Footwear soles and heels shall be tested for resistance to abrasion as specified in Section 8.24, Abrasion
Resistance Test, and the sole with heel shall have an abrasion index of not less than 100 relative volume loss shall not
be greater than 200 mm³.
8.24.2.1  Samples for conditioning shall be complete uniform cylinders of footwear soles with and heels material.
8.24.3 Specimens. A minimum of three specimens of the footwear soles with and heels materials shall be tested.
8.24.4 Procedure. Abrasion resistance tests shall be performed in accordance with ASTM D 1630,

ISO 4649,
, Method A, with a vertical

force of 10N over an abrasion distance of 40m.
8.24.5 Report. The abrasion resistance rating relative volume loss of each specimen shall be recorded and reported.

The technical committee accepted the proposal in principle and provided the revised text found
in the meeting action. The ISO method is equivalent to the ASTM method. The technical committee also selected the
ISO method because the variable of the reference compound is eliminated.
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_______________________________________________________________________________________________
1971-159     Log #37  FAE-SPF

_______________________________________________________________________________________________
Harry P. Winer, HIP Consulting LLC

Revise text as follows:
Specimens shall be tested after being subjected to the procedures specified in 8.1.2 8.1.11.4 and then

conditioned as specified in Section 8.1.3. The following other para. Should be changed to Section 8.1.11.4 from
Sections 8.1.2: 8.4.3.2, 8.6.13.2, 8.7.7.4, 8.10.3.2, 8.39.2.2, 8.37.3.1, 8.22.2.1.

At the November 2008 task group meeting the task group reviewed gloves washed by the current
method 8.1.2 and the proposed method 8.1.11.4 and felt the change should be made to a more appropriate washing
procedure. The new procedure is in line with NFPA 1851.

Revise text as follows:
Washing and Drying Procedure for Garments, Gloves, Hoods, and Wristlets. Specimens shall be subjected to

five cycles of washing and drying in accordance with the procedure specified in Machine Cycle 1, Wash Temperature V,
and Drying Procedure Ai of AATCC 135,

. A 1.82 kg, ±0.1 kg (4.0 lb, ±0.2 lb), load shall be used. A laundry bag shall not be used. Gloves shall be
tumbled dried for 60 minutes and shall be removed immediately at the end of the drying cycle. At the conclusion of the
final drying cycle, the gloves shall be direct dried on a Williams® G18PX dryer operated at 10ºC above current room
temperature for 8 hours +/- 45 mins.

Garments, gloves, glove pouches and materials that are not part of CBRN ensembles shall be washed and
dried for a total of five cycles.

Delete existing Section 8.1.11.10, and add the following new sections:
For gloves and glove pouches, the wash load shall be at two-thirds of the rated capacity of the washer.  If

ballast is needed to reach two-thirds capacity 7.5 oz Nomex ballast shall be used.  Two-thirds of the rated capacity of
the washer shall not be exceeded.

Gloves and glove pouches shall be dried using a tumble dryer with a stack temperature of 38°C to 49°C
(100°F to 120°F) when measured on an empty load 20 minutes into the drying cycle.

Gloves and glove pouches shall be tumbled for 60 minutes and shall be removed immediately at the end of
the drying cycle. At the conclusion of the final drying cycle, the garment shall be dried on a Williams® G18PX dryer
operated at 10ºC above current room temperature for 8 hours +/- 45 mins.

Specimens shall be tested both before and after preconditioning as specified in Section 8.1.2 8.1.11 and
then conditioning as specified in Section 8.1.3.

Specimens shall be tested both before and after preconditioning as specified in Section 8.1.2 8.1.11 and
then conditioning as specified in Section 8.1.3.

Conditioning shall be performed as specified in Section 8.1.2 8.1.11.
Specimens shall be tested after being subjected to the procedure specified in 8.1.3 both before and after

laundering as specified in Section 8.1.2 8.1.11.
Specimens shall also be tested after being subjected to wet conditioning as specified in 8.1.8 both before and

after laundering as specified in Section 8.1.2 8.1.11.
Samples shall be conditioned as specified in Sections 8.1.2 8.1.11 and 8.1.3.

Glove specimens shall be tested after being subjected to the procedure specified in Section 8.1.2 8.1.11.
Glove specimens shall be tested after being subjected to the procedure specified in Section 8.1.2 8.1.11.
Glove and, glove gauntlet, glove wristlet, and CBRN barrier material samples shall be conditioned as

specified in Section 8.1.2 8.1.11.
Add a new section as follows, and renumber the remaining section that follows accordingly:

Glove wristlet and CBRN barrier material samples shall be conditioned as specified in Section 8.1.2.
Add a new section as follows, and renumber the remaining sections that follow accordingly:

Glove specimens shall be conditioned as specified in Section 8.1.11 prior to testing.
Specimens shall be tested after being subjected to the procedures specified in Section 8.1.2 8.1.11 and then

conditioned as specified in 8.1.3.
Specimens shall be conditioned as specified in Section 8.1.2 8.1.11 prior to testing.

Add a new section as follows:
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For the drying cycles of the laundering durability test specified in 8.42.4.1.1, gloves shall be tumbled dried for

60 minutes and shall be removed immediately at the end of the drying cycle. At the conclusion of the final drying cycle,
the gloves shall be direct dried on a Williams® G18PX dryer operated at 10ºC above current room temperature for 8
hours +/- 45 mins.

Sample glove pairs shall be preconditioned as specified in Section 8.1.2 8.1.11.
Details of the laundering method were not included in the original proposal. The technical

committee provided revised text to include this in the meeting action.

_______________________________________________________________________________________________
1971-160     Log #47  FAE-SPF

_______________________________________________________________________________________________
Patricia A. Freeman, Globe Manufacturing Company, LLC

New text to read as follows:
The minimum sample size shall be 20” × 20”.
The dimensions for the Sweating Guarded Hot Plate shall be a 10 inch test plate with a 5 inch guard

surrounding the test plate.
This test seems to have a great deal of variability and with a 10 percent allowable deviation, a THL

rating of 250 would encompass a range of from 225 to 275—a 50 point difference, as being “acceptable”! I think the
committee should do all possible to standardize the test and the purpose of this proposal is to establish an exact sample
size and an exact test apparatus size. (There are no dimensional requirements in ASTM F-1068-09.)

_______________________________________________________________________________________________
1971-161     Log #CP28  FAE-SPF

_______________________________________________________________________________________________
Technical Committee on Structural and Proximity Fire Fighting Protective Clothing and Equipment,

Revise text as follows:
The force applied to the retention system shall be slowly increased to 445 N, ±5 N (100 lbf, ±1 lbf). The

force shall be increased smoothly from 45 N to 445 N (10 lbf to 100 lbf) at a rate between 9 N/sec to 45 N/sec (2 lbf/sec
to 10 lbf/sec).

The Retention System Test is measuring vertical movement.  When applying the load, the helmet may shift
from it’s original horizontal plane position.  If this occurs, the helmet should be secured in such a manner that the
horizontal plane position is maintained, but the vertical movement is not influenced.  For example, this could be
accomplished with a securing mechanism for the brim that moves vertically with the helmet.

Some minor clarification was needed in this test.
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_______________________________________________________________________________________________
1971-162     Log #CP57  FAE-SPF

_______________________________________________________________________________________________
Technical Committee on Structural and Proximity Fire Fighting Protective Clothing and Equipment,

Revise text as follows:
All glove opening configurations shall be considered for testing.
The time to don one glove of the pair specimen shall be determined by measuring the time it takes for the test

subject to don the single glove on three consecutive trials without altering the specimen glove linings between donning.
The glove shall be donned in accordance with the manufacturer's donning procedure. The glove shall then be removed
by grasping the fingertip of the middle finger and pulling the hand out of the glove. The test subject shall be permitted to
don either the right hand glove or left hand glove according to individual preference. The test subject shall wear the
glove of the opposite hand during the test. Where the glove cannot be donned because of detachment of the inner liner
or moisture barrier, then the trial for that glove shall be stopped. If any fingers cannot be fully inserted into the glove,
then the trial for that glove shall be stopped.

The test hand shall then be completely submerged in room temperature water [21°C, ±3°C (70°F, ±5°F)] for
10 seconds before doffing the glove each time.

Immediately after the hand wetting procedure specified in Section 8.37.4.6, with no time lapse, the test
subject shall then don one glove of the pair specimen.  The test subject shall do this for three consecutive trials, for each
specimen pair of gloves, as specified in Sections 8.37.4.3 and 8.37.4.5. The times shall be recorded.

This proposal makes for more realistic donning procedures.  It also clarifies how hands are to be wet
conditioned, and clarifies that all glove openings are to be considered.

_______________________________________________________________________________________________
1971-163     Log #27  FAE-SPF

_______________________________________________________________________________________________
Jeffrey O. Stull, International Personnel Protection, Inc.

This Proposal originates from Tentative Interim Amendment  TIA 903 issued by the Standards
Council on March 4, 2008.

The apparatus shall be as specified in ASTM F 2010,
, with the following modification.

(1)  The stainless steel pins shall be with a medium knurled 30 degree (25 teeth per in.) surface.
The 2001 Edition of NFPA 1971 specified using knurled pins in the conduct of the hand function test

for evaluating glove dexterity.  In revising NFPA 1971, the Technical Committee elected to specify ASTM F 2010,
which

captured nearly all of the test procedures that were originally developed for the 2001 edition of NFPA 1971. In fact the
ASTM standard test method was developed specifically to encompass the procedures developed by the NFPA
Technical Committee. Nevertheless, one omission in the creation of the ASTM standard test method was the
specification of the knurled pins that were originally applied for hand function testing in NFPA 1971-2001. This
constitutes a substantial, unintended difference in test methods between the two editions of the standard.

The existing document contains an error or an omission that was overlooked during a regular
revision process. The lack of specifying knurled pins for the conduct of the glove hand function test was never intended
by the NFPA Technical Committee in their decision to switch from fully described procedures to a referenced standard
test method (ASTM F 2010).

144Printed on  8/24/2010



Report on Proposals  –  November 2011 NFPA 1971
_______________________________________________________________________________________________
1971-164     Log #18  FAE-SPF

_______________________________________________________________________________________________

Prakash G. Devasthali, Norcross Safety Products L.L.C.
Instead of using ASTM F-489 use SATRA TM144 Test Method.

1. Current (ASTM F-489) test method evaluates STATIC coefficient of friction as opposed to
DYNAMIC coefficient of friction.

2. Current method tests only cut pieces from sole/heel whereas proposed test method tests entire footwear.
3. As of January 2005 ASTM F-489 is withdrawn by ASTM.

See Meeting Action on Proposal 1971-104 (Log #109).
See Statement on Proposal 1971-104 (Log #109).

_______________________________________________________________________________________________
1971-165     Log #CP68  FAE-SPF

_______________________________________________________________________________________________
Technical Committee on Structural and Proximity Fire Fighting Protective Clothing and Equipment,

Delete existing 8.42.10.1
Replace with

For testing label legibility after convective heat exposure, specimens shall include complete footwear items
with the labels attached or representative sections of the footwear with labels attached.

This proposal provides instructions for footwear label specimens for heat exposure.
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_______________________________________________________________________________________________
1971-166     Log #CP24  FAE-SPF

_______________________________________________________________________________________________
Technical Committee on Structural and Proximity Fire Fighting Protective Clothing and Equipment,

Revise text as follows:

This test method shall apply to protective garments, protective coats with an integrated garment-glove
interface device to integrate gloves, protective trousers with integrated booties, and entire ensembles that are being
evaluated for the optional CBRN terrorism agent protection.

Modifications to this test method for testing protective coats and protective coats with an integrated
garment-glove interface device to integrate gloves shall be as specified in 8.48.89.

Modifications to this test method for testing protective trousers and protective trousers with integrated booties
shall be as specified in Section 8.48.910.

Modifications to this test method for testing protective coat and trouser sets or protective coveralls shall be as
specified in Section 8.48.101.

Modifications to this test method for testing entire ensembles for optional CBRN terrorism agent protection
shall be as specified in Section 8.48.113.

Where the coats have an integrated garment-glove interface device to integrate gloves as permitted in
6.7.2.54, the mannequin's hands shall not be removed and the interface device shall be mounted with gloves in
accordance with the manufacturer's instructions for proper wearing. Where garments are supplied with an integrated
garment-glove interface, the mannequin’s hands shall not be removed.  The garment-glove combination shall be donned
on the mannequin in accordance with the manufacturer’s instructions for proper wearing.

Where the coats have an integrated garment-glove interface device to integrate gloves as permitted in
6.7.2.54, the mannequin's hands shall not be removed and the interface device shall be mounted with gloves in
accordance with the manufacturer's instructions for proper wearing. Where garments are supplied with an integrated
garment-glove interface, the mannequin’s hands shall not be removed.  The garment-glove combination shall be donned
on the mannequin in accordance with the manufacturer’s instructions for proper wearing.

Specimens for testing shall consist of CBRN protective ensembles andincluding the garment, helmet, glove,
and footwear elements, and the SCBA specified for the ensemble by the ensemble manufacturer. The hood interface
component shall also be tested where the hood is not part of the CBRN ensemble garment elements.

Where the ensemble garment element does not include booties and the CBRN barrier layer is incorporated
into footwear, footwear including a removable CBRN barrier layer, where present, shall be conditioned by flexing for
100,000 cycles in accordance with Appendix B of FIA 1209, , with the exception that water shall not be
used.

Other than the exposure duration specified in 8.48.13.4, testing shall be performed as specified in 8.48.3
through 8.48.6.(Remove paragraph to match other specific requirements sections)

Proposed language corrects numbering, clarifies the test language to eliminate ambiguity and to
maintain consistency with other test method language.

146Printed on  8/24/2010



Report on Proposals  –  November 2011 NFPA 1971
_______________________________________________________________________________________________
1971-167     Log #42  FAE-SPF

_______________________________________________________________________________________________
Patricia A. Freeman, Globe Manufacturing Company, LLC

Revise text to read as follows:
Specimens to be tested shall be conditioned as specified in Section 8.1.11. 8.1.3.

This test is fraught with variability and the laundering procedure creates yet another one. Garments
that are laundered in accordance with the AATCC procedures, including the extremely harsh detergent, come back from
the test looking like a dishrag. If we truly want to maintain this test, then anything we can do to eliminate variability is a
step in the right direction. Since the laundering is more severe than we would ever recommend, and creates more
variables in the method, I propose that we test the garments as received.

_______________________________________________________________________________________________
1971-168     Log #43  FAE-SPF

_______________________________________________________________________________________________
Patricia A. Freeman, Globe Manufacturing Company, LLC

Revise text to read as follows:
Specimens to be tested shall be conditioned as specified in Section 8.1.11. 8.1.3.

This test is fraught with variability and the laundering procedure creates another one. Garments that
are laundered in accordance with the AATCC procedures, including the extremely harsh detergent, come back from the
test looking like a dishrag. If we truly want to maintain this test, then anything we can do to eliminate variability is a step
in the right direction. Since the laundering is more severe than we would ever recommend, and creates more variables
in the method, I propose that we test the garments as received.

_______________________________________________________________________________________________
1971-169     Log #41  FAE-SPF

_______________________________________________________________________________________________
Patricia A. Freeman, Globe Manufacturing Company, LLC

Revise text to read as follows:
(1) The surface tension of the water used in testing shall be 35 72 dynes/cm. + 5 dynes/cm.

This test is fraught with variability and the surface tension can result in false failures, finding nooks and
crannies in the gear where none would normally exist. If we are going to continue to perform shower testing, we need to
find ways to make the results reproducible and this would remove one more variable from the test.

The surface tension value of 35 dynes/cm is consistent with all liquid tight testing in the
standards under this project.  No justification is given for the proposed value of 72 dynes/cm.
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_______________________________________________________________________________________________
1971-170     Log #90  FAE-SPF

_______________________________________________________________________________________________
Jeffrey O. Stull, International Personnel Protection, Inc.

Add text to read as follows:

(3) Thermal underwear covering the manikin's torso, legs, arms, and head, shall be permitted to be used underneath
the liquid-absorptive garment.

The dressing of the manikin may take place in a different location than the actual test. Likewise, the
observation of the condition for the liquid-absorptive garment can be conducted in a separate location with different
environmental conditions.  The use of thermal underwear on the manikin can prevent potential false failures of moisture
that can condense on the surface of the manikin skin through saturation of the micro-environment inside the protective
garment or ensemble.  An alternative approach might be to specify better environmental controls; however, the test
space is likely at 100 percent relative humidity.

The technical committee believes that this proposal does not address an overwhelming issue,
and it introduces an unnecessary and unrealistic source of variability within the method.

_______________________________________________________________________________________________
1971-171     Log #45  FAE-SPF

_______________________________________________________________________________________________
Patricia A. Freeman, Globe Manufacturing Company, LLC

Revise text to read as follows:
(6) The suited mannequin shall be exposed to the liquid spray 5 2 minutes in each of the four mannequin orientations

for a total of 20 8 minutes.
The results from this test are never conclusive, with the same garments often exhibiting a pass and a

fail if tested just hours apart. The recommended changes would bring this document in line with the requirements found
in NFPA 1999, and hopefully a more realistic test duration would help standardize the results.

The technical committee believes that  two minutes in each of the four orientations is not
sufficient for the liquid to saturate the garment.

_______________________________________________________________________________________________
1971-172     Log #89  FAE-SPF

_______________________________________________________________________________________________
Jeffrey O. Stull, International Personnel Protection, Inc.

Revise text to read as follows:
A diagram shall be prepared for each test that identifies the locations of any liquid leakage as

detected on the liquid-absorptive garment and the interior of the garment and the interior of the ensembles.
The requirement for reporting the liquid on the interior of the garment is not consistent with the

interpretation criteria (8.48.8) which bases pass or fail performance on the observation of liquid on the liquid-absorptive
garment.  Test labs may still make notes of areas where penetrating liquid is detected on the interior of the ensemble or
garment for diagnostic purposes.
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_______________________________________________________________________________________________
1971-173     Log #19  FAE-SPF

_______________________________________________________________________________________________

Donald Aldridge, Lion Apparel, Inc.
Revise text to read as follows:

Sample of garment shoulder areas shall be representative of the area in the actual garment that measures at least 100
mm (4 in.) 300 mm (12 in.) along the crown of the shoulder and down the upper arm and extending down from the
crown on both the front and back of the garment at least 50 mm (2 in.).  The crown of the shoulder shall be the
uppermost line of the shoulder when the garment is laying flat on an inspection surface with all closures fastened.

Over the past several years while investigating burns to fire fighters the most common area of burns
that I found is to the upper shoulder in the front and rear and to the upper arm from the shoulder bone down 6 in.

Users of NFPA 1971 currently have the ability to specify additional coverage.

_______________________________________________________________________________________________
1971-174     Log #115  FAE-SPF

_______________________________________________________________________________________________
Karen E. Lehtonen, Lion Apparel, Inc.

Revise text as follows:
For wet conditioning testing only, the innermost layer of the composite specimen shall then be further

conditioned as follows prior to testing:
(1)  Blotter paper measuring 225 mm x 225 mm (9 in x 9 in) and conforming to the requirements in AATCC 35, Water

Resistance: Rain Test, The innermost layer of the composite shall be saturated with distilled water.
(2)  Two sheets of the saturated blotter paper The innermost layer of the composite shall be run together through a

wringer that meets the requirements of 10.2 of AATCC 70, Test Method for Water Repellency: Tumble Jar Dynamic
Absorption Test.

(3)  The innermost layer of the composite specimen shall be placed between the two sheets of blotting paper.
(4)  The innermost layer of the composite specimen, between the two sheets of blotting paper, shall be placed into a 4L

(1 gal) size airtight and liquid tight bag, and the bag shall be sealed closed.
(5)  The innermost layer of the composite specimen, between the two sheets of blotting paper, shall be conditioned in

the airtight and liquid tight bag at room temperature for at least 24 hours, and shall not be removed from conditioning
more than 5 minutes prior to testing.

(6)  After removal from conditioning, the innermost layer shall be removed from the blotting paper, and the composite
specimen shall be reassembled with all layers arranged in the same order and orientation as intended to be worn.

The current method for wet preconditioning of CCHR samples does not impart adequate amounts of
moisture into the thermal barrier to replicate the amount of moisture that a sweating fire fighter imparts on the inner layer
of the garment.  The current method dampens the innermost layer at best.  In order to provide improved protection
against compression burn injuries additional moisture needs to be exposed to the innermost layer.  Removing the
blotting paper from the preconditioning protocol would provide for a higher level of moisture imparted into the system.

The technical committee notes that insufficient data to substantiate the change was provided.
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_______________________________________________________________________________________________
1971-175     Log #82  FAE-SPF

_______________________________________________________________________________________________
Jeffrey O. Stull, International Personnel Protection, Inc.

Revise text to read as follows:
Make modifications to the Radiant Protective Performance Test in Section 8.52 to accommodate the testing of gloves.

The characteristics of this test should be an energy exposure at the lowest possible, stable radiant level provided the
test, the testing of full composites representing the glove back, excluding the sides of fingers, the conditioning of glove
materials consistent with other glove conditioning procedures, and the reporting of an average RPP value calculated by
multiplying the exposure energy times the time to burn.  The referenced ASTM test method should also be updated to
the latest version of the test.

A radiant heat transfer test should be applied to the back of gloves because this part of the glove is
most likely to receive extended radiant heat exposure.  The proposed test method is one approach that could be used to
make this assessment.  Additional work would be needed to set an appropriate test requirement.

Radiant heat for the back of the hand is being evaluated through the stored energy test (please
see Proposal 1971-85 (Log #64).

_______________________________________________________________________________________________
1971-176     Log #CP38  FAE-SPF

_______________________________________________________________________________________________
Technical Committee on Structural and Proximity Fire Fighting Protective Clothing and Equipment,

Add new text as follows:

Samples for conditioning shall be representative of the actual faceshield material and method of
manufacturing with the exception that they shall be flat rather than curved as in the final product.  They shall be 100mm
x 200mm (4 in. x 8 in.).

This change is being proposed because curved specimens cannot be put into the RPP sample holder
properly.

_______________________________________________________________________________________________
1971-177     Log #84  FAE-SPF

_______________________________________________________________________________________________
Jeffrey O. Stull, International Personnel Protection, Inc.

Replace the test apparatus specified in Section 8.54.5 with the Gelbo flex test apparatus that is
specified in ASTM F392.  A suitable number of flexes should be determined by research with materials known to exhibit
delamination problems.

The current wet flex test method does not capture potential problems for the delamination of
aluminized fabrics.  The suggested application of an industry standard flexing method would provide a more rigorous
evaluation of could material serviceability.

No evidence is offered supporting that the proposed method provides a more rigorous
evaluation, or how the current method is deficient.  Also, no specific recommendations are offered other than to use the
apparatus specified in ASTM F392.
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_______________________________________________________________________________________________
1971-178     Log #20  FAE-SPF

_______________________________________________________________________________________________

Anthoney Shawn Deaton, North Carolina State University’s Textile Protection and Comfort Center
Revise text to read as follows:

Include 1971_L20_R.doc

The reworded method is currently being followed for the round robin.

See meeting action on Proposal 1971-71 (Log #63).
The stored thermal energy test method has been revised, see Proposal 1971-71 (Log #63).

_______________________________________________________________________________________________
1971-179     Log #36  FAE-SPF

_______________________________________________________________________________________________
Harry P. Winer, HIP Consulting LLC

Add new text as follows:
Specimens shall be conditioned as specified in Section 8.1.5 and then tested within five minutes from

removal of the oven.
We perform a washing preconditioning prior to the liner retention test, I feel we should also do a heat

pre-conditioning prior to the liner retention test.

The technical committee believes the current preconditioning method is sufficient, and the
glove liner is being exposed to heat during the washing and drying cycles.

_______________________________________________________________________________________________
1971-180     Log #CP25  FAE-SPF

_______________________________________________________________________________________________
Technical Committee on Structural and Proximity Fire Fighting Protective Clothing and Equipment,

Revise text to read as follows:

Where the ensemble garment element does not include attached booties and the chemical/CBRN barrier
material is incorporated into footwear, the footwear including a removable CBRN barrier layer, where present, shall be
conditioned by flexing for 1,000,000 cycles in accordance with Appendix B of FIA 1209, , with the
exception that water shall not be used.

Proposed language clarifies what is tested depending on how the chemical protective layer for the foot
is designed.
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8.60 Stored Thermal Energy Test  
8.60.1 Application. This test method shall apply to multilayer protective garment composites with attached 
reflective trim.     
8.60.2 Specimens 
8.60.2.1 Samples shall consist of outer shell, moisture barrier, thermal barrier and reflective trim. Sample shall 
not include seams.  Winter liners shall not be included in the test composite.   
8.60.2.2 Specimens shall measure 150 mm x 150 mm, ± 6 mm (6 in. x 6 in., ± ¼ in.), and shall consist of all 
layers representative of the clothing item to be tested. Specimens, excluding reflective trim, shall not be stitched 
to hold individual layers together during testing.  The reflective trim shall be sewn to the center of outer shell of 
the composite.  
8.60.2.3 All samples shall first be preconditioned as specified in 8.1.3 
8.60.2.3.1 Samples for conditioning shall be at least a 1 m (1 yd) square of the outer shell, moisture barrier, and 
thermal barrier.   
8.60.3 Specimen Preparation 
8.60.3.1 A minimum of three specimens shall be tested. 
8.60.3.2 The following moisture preconditioning procedure shall be used: 

1.  Blotter paper measuring 225 mm x 225 mm (9 in. x 9 in.) shall be saturated in distilled water. 
2.  One sheet of the saturated blotter paper shall be run through a wringer that meets the requirements of 

10.2 of AATCC 70, Test Method for Water Repellency: Tumble Jar Dynamic Absorption Test. 
3.  The composite specimen will be placed on top of the blotter paper with the innermost layer facing the 

blotter paper.  
4.  The composite specimen shall be placed in the center of the blotter paper and both shall be sealed in a 4-

L (1 gal) size air and liquid tight bag.  
5.  The sealed bag containing the composite and blotter paper shall be place in a conditioned space (210C) 

for a minimum of 24 hours and shall not be removed from this space more than 5 minutes prior to testing. 
6.  After removal from conditioning, the composite shall be removed from the blotter paper before testing.  

8.60.4 Apparatus 
8.60.4.1 The test apparatus shall consist of a specimen holder assembly, specimen holder assembly support, 
thermal flux source, protective shutter, sensor assembly, data acquisition system and a fabric compressor.  
8.60.4.1.1 The specimen holder assembly shall consist of upper and lower mounting plates. Specimen holder 
mounting plates shall be 152 mm x 152 mm, ±2 mm, x 6mm, ±1 mm (6 in. x 6 in., ±1/16 in., x 1/4 in., ±5/16 in.). 
The lower specimen mounting plate shall have a centered 120 mm x 102 mm, ±2 mm ( 4 in. x 4 in., ±1/16 in.) 
hole. The upper specimen mounting plate shall have a centered 133.4 mm x 133.4 mm, ±1.6 mm (51/4 in. x 51/4 
in., ±1/16 in.) hole. The lower specimen mounting plate shall have a 25 mm, ±2 mm high, x 3 mm, ±1 mm (1 in., 
±1/16 in. high, x 0.13 in., ±0.0315 in.) thick steel post welded to each corner 6.4 mm, ±1.6 mm (1/4 in., ±1/16 in.) 
from each side and perpendicular to the plane of the plate, or some other method for aligning the specimen shall 
be provided. The upper sample mounting plate shall have a corresponding hole in each corner so that the upper 
specimen mounting plate fits over the lower specimen mounting plate. Specifications for the specimen holder 
assembly shall be as shown in Figure 8.xx.4.1.1. 
 

Figure 8.60.4.1.1 Lower specimen mounting plate. [Existing Figure 8.10.4.1.1 (6-10.4.1.1), 2000 ed. (no 
change)] 

 
8.60.4.1.2 The specimen holder assembly support shall consist of a steel frame that rigidly holds and positions 
in a reproducible manner the specimen holder assembly and specimen relative to the thermal flux.  
8.60.4.1.3 The thermal flux source shall consist of a radiant thermal flux source. The radiant thermal flux source 
shall consist of nine quartz T-150 infrared tubes affixed beneath and centered as shown in Figure 8.xx.4.1.3. 
 

****Insert Artwork here 
     Figure 8.60.4.1.3 
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8.60.4.1.4 A protective shutter shall be placed between the thermal flux source and the specimen. The protective 
shutter shall be capable of completely dissipating thermal load from the thermal flux source of the time periods 
before and after specimen exposure.  
8.60.4.1.5 The sensor assembly shall be fitted into the opening in the top plate of the specimen holder and shall 
be facing the surface of the thermal barrier normally facing the wearer as detailed in Figure 8.60.4.1.5.  The 
sensor assembly shall consist of a 127 mm x 127 mm x 25.4 mm (5 in. x 5 in. x 1 in.) heat-resistant block with a 
square ¼ inch spacer ring with outside dimensions of 127 mm x 127 mm x 6.35 mm (5 in. x 5 in. x 0.25 in.) and 
inside dimensions of 120.65 mm x 120.65 mm (4.75 in. x 4.75 in. x .25 in.) attached to its bottom face and a 
square mass plate with dimensions of 127 mm x 127 mm x tm mm (5 in. x 5 in. x tm in.) where tm is a thickness 
sufficient to achieve a target added weight attached to its top surface.  The heat–resistant block shall be 
machined at its centerline to accept the calorimeter with a tolerance of  +0.254 mm and -0.00 mm  (+0.010 in. 
and –0.00 in.) such that the calorimeter face is flush with the bottom face of the heat resistant block.  The mass 
plate shall be machined to allow the calorimeter to pass through it and into the heat-resistant block and, if 
necessary, to achieve a target added weight.  The sensor assembly shall fit without binding into the opening in 
the top plate of the specimen holder and shall be uniformly weighted such that the complete sensor assembly, 
including calorimeter, weighs 1814 g  ±23 g (4 lb. ±0.05 lb.) 
 

****Insert Artwork Here**** 
Figure 8.60.4.1.5 

 
8.60.4.1.6 The data acquisition system shall be capable of measuring the maximum output from the sensor with 
sufficient sensitivity.  The system must also collect data at a rate no less than 10 times a second and record the 
data with an appropriate time stamp. 
8.60.4.1.7 The data collection sensor shall be a Schmidt-Boelter thermopile type sensor with a diameter of 25 
mm (1in.). The heat flux range shall have a maximum range from 0 kW/m2to 23 kW/m2 (0 cal/cm2/sec to 0.53 
cal/cm2/sec) or (0 Btu/f2/s to 2 Btu/f2/s) and a minimum range of 0 kW/m2to 11.4 kW/m2 (0 cal/cm2/sec to .267 
cal/cm2/sec) or (0 Btu/f2/s to 1 Btu/f2/s). The sensor shall be water cooled with the top surface painted black. 
8.60.4.1.8 The compression apparatus shall consist of a framework that rigidly holds and positions in a 
reproducible manner the specimen holder assembly and sensor assembly and allows the specimen to be 
compressed against the calorimeter in the sensor assembly by a heat-resistant block at a pressure of 1.0 psi 
±0.01 psi as detailed in Figure 8.60.4.1.8.  The framework shall be of arbitrary size and shape sufficient to 
accommodate a lifting table with a heat-resistant block centered and attached to its upper surface.  The heat-
resistant block shall have dimensions 50.8 mm x 50.8 mm x 25.4 mm (2 in. x 2 in. x 1 in.).  The lifting table 
shall be manually or automatically movable in a vertical direction over a distance of 25.4 mm (1 in.) and at a 
reproducible speed by means such as a mechanical lever, pneumatic actuator, hydraulic actuator or electrical 
actuator.  Upon actuation by manual or automatic means, the lifting table shall move the heat-resistant block 
upward vertically at a speed of 38.1 mm/s ±12.7 mm/s (1.5 in./sec. ±0.5 in./s) to contact the specimen in the 
center of the opening in the specimen holder assembly and compress the specimen against the calorimeter in the 
sensor assembly lifting both the specimen and sensor assembly a vertical distance of 6.35 mm ±1.59 mm (0.25 
in. ±1/16 in.).  The lifting table shall also be capable of moving vertically downward at a reproducible speed to 
a position of rest so as to release compression of the specimen against the calorimeter. 
 

****Insert Artwork Here**** 
Figure 8.60.4.1.8 

 
8.60.5 Procedure 
8.60.5.1 General Procedures   
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8.60.5.1.1 All testing and calibration shall be performed in a hood or ventilated area to carry away combustion 
products, smoke, or fumes. Procedures for testing and calibration shall be performed using the same hood and 
ventilation conditions.  
8.60.5.1.2 Care shall be exercised in handling the specimen holder and senor assembly, as they become heated 
during the prolonged testing. Protective gloves shall be used when handling these hot objects.  
8.60.5.2 Calibration Procedure  
8.60.5.2.1 The quartz tubes should be allowed to heat up for a minimum of 10 minutes before testing or 
calibration 
8.60.5.2.1 Specimens shall be exposed to a thermal flux of 10.5 kW/m2, ± 1 kW/m2 (0.25 cal/cm2/sec), ± 0.025 
cal/cm2/sec) as measured with the thermopile type sensor. The thermopile type sensor shall be the only heat 
sensor used in setting the total 10.5 kw/m2 (0.25 cal/cm2/sec) exposure condition. The total heat flux shall be 
calculated directly and only from the voltage output of the thermopile type sensor.  Other heat sensing devices 
shall not be used to reference or adjust the total heat flux read by the thermopile type sensor.  
8.60.5.2.2 Once an initial setting of 10.5 kW/m2, ± 1 kW/m2 (0.25 cal/cm2/sec), ± 0.025 cal/cm2/sec) has been 
made to the array of new quartz lamps, the operating voltage shall be recorded and permanently retained for test 
purposes. During all future calibration procedures, the voltage setting of the quartz lamps shall be compared to 
the current voltage setting of the new quartz lamps, and if the voltage increase is 5 V or greater from the initial 
setting, the lamps shall be replaced.  
8.60.5.5.3 The total heat flux shall be set at 10.5 kW/m2, ± 1 kW/m2 (0.25 cal/cm2/sec), ± 0.025 cal/cm2/sec) 
using the thermopile sensor as specified in 8.60.4.1.7. Without a mounted specimen, the sensor assembly minus 
the ¼ inch space shall be placed on top of the specimen holder with the blackened surface facing down, and 
then exposed directly to the radiant heat source. The response of the thermopile type sensor shall be recorded 
for at least 60 seconds. The average of the last 50 seconds shall be calculated and used to determine the heat 
flux level.  
8.60.5.3 Test Procedure 
8.60.5.3.1 Specimens shall be mounted by placing the surface of the material to be used as the outside of the 
garment face down on the mounting plate. The subsequent layers shall be placed on top in the order used in the 
garment, with the surface worn toward the skin facing up. 
8.60.5.3.2 The sensor assembly shall be positioned so that a 0.25 in air space exists between the sensor 
assembly and the innermost layer of the test specimen. With the protective shutter engaged (closed), the 
specimen, and sensor assembly shall be placed on the specimen holder.  
8.60.5.3.5 The protective shutter shall be retracted and the data acquisition system shall start collecting data. 
The exposure shall be continued for 90 seconds. The protective shutter shall be then engaged (closed), while the 
data acquisition system continues to collect data. 
8.60.5.3.5 Remove the specimen holder and sensor assembly from the specimen holder assembly support and 
place it on the fabric compressor, 110seconds after the start of the test compress the specimen to a 6 kPa (1.0 
psi) pressure. Data acquisition shall be stopped at 180 seconds after the start of the test.  
8.60.5.3.7 The sensor face shall be wiped immediately after each run, while hot, to remove any decomposition 
products that condense and could be a source of error. If a deposit collects and appears to be thicker than a thin 
layer of paint, or is irregular, the sensor surface shall be reconditioned. The cooled sensor shall be carefully 
cleaned with acetone or petroleum solvent, making certain there is no ignition source nearby.  
8.60.5.3.7.1 If copper is showing on the testing thermopile sensor, the surface shall be completely repainted 
with a thin layer of flat black spray paint. At least one calibration run shall be performed comparing the 
calibration of the thermopile sensor.  
8.60.5.4 Prediction of Second Degree Burn 
8.60.5.4.1 The calculated heat flux history shall be applied to a skin model to calculate the temperature history 
at the base of epidermis and dermis using the skin model prescribed in the A8.60.5.4.1.1. The calculated 
temperature history of skin layers shall be applied to calculate W value using equation A8.60.5.4.1.1.  These 
calculations will predict no burn or a time to 2nd degree burn 
8.60.6 Report 
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8.60.6.1 The individual time to 2nd degree burn of each specimen shall be reported. The average time to 2nd 
degree burn shall be calculated and reported. If no burn injury occurs, the time to 2nd degree burn shall be 
reported as “no burn.” 
8.60.7 Interpretation 
8.60.7.1 Pass/fail determination for the test specimens shall be based on the average reported time to 2nd degree 
burn of all specimens tested. 
8.60.7.2 If no burn is achieved, this shall constitute passing performance.  
8.60.7.2.1 If only one of the three samples predicts a 2nd degree burn another composite shall be tested.  If no 
burn occurs for the additional test then the reported value shall be “no burn”.  If a burn occurs again with the 
retested sample then the average values for the two times to 2nd degree burns shall be reported and the 
composite is considered a failure. 
8.60.7.2.2 If two of the three samples predict a 2nd degree burn then the average of the two burn times shall be 
recorded and the composite is considered a failure. 
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_______________________________________________________________________________________________
1971-181     Log #25  FAE-SPF

_______________________________________________________________________________________________

Jeffrey O. Stull, International Personnel Protection, Inc.
1. Revise 8.67.4, Procedures, of Section 8.67 Chemical Permeation Resistance Test to read:

Specimens shall be tested for permeation resistance for not less than 60 minutes against the chemicals
specified in Sections 8.67.4.2, 8.67.4.3, and 8.67.4.4 in accordance with ASTM F 739,

,
with the following modifications:

(1) The test cells shall be designed to accommodate the introduction of liquid chemicals in a safe manner.
(2) Testing shall be conducted in an open-loop configuration for the collection of permeant.
(3) The collection media shall be filtered air flowed through the bottom of the test cell at a rate of 1 Lpm, ±0.1 Lpm,

with a relative humidity of 80 percent, ±5 percent.
(4) Analytical methods used shall be sensitive to the permeant at concentrations of at least one order of magnitude

lower than the required end points.
(5) Where cumulative permeation end points are not specified in this standard, a permeation rate of 0.1

µg/cm2/min, as defined by ASTM F 739,
, shall be used.

The following non-volatile liquid chemicals shall be tested:
(1) Chemical warfare agents
(a) Distilled sulfur mustard: [HD; bis (2-chloroethyl) sulfide] 505-60-2; at 32°C, ±1°C (90°F, ±2°F)
(b) Soman: (GD; o-pinacolyl methylphosphonofluoridreate), 96-64-0; at 32°C, ±1°C (90°F, ±2°F)

(2) Toxic industrial chemicals
(a) Dimethyl sulfate (DMS, sulfuric acid dimethyl ester), 77-78-1; at 32°C, ±1°C (90°F, ±2°F)

The following volatile liquid chemicals shall be tested:
(1) Acrolein (allyl aldehyde), 107-02-8; at 32°C, ±1°C (90°F, ±2°F)
(2) Acrylonitrile (VCN, cyanoethylene), 107-13-1; at 32°C, ±1°C (90°F, ±2°F)

The following gases shall be tested:
(1) Ammonia (NH3, 7664-41-7); at 32°C, ±1°C (90°F ±2°F)
(2) Chlorine (Cl2; 7782-50-5); at 32°C, ±1°C (90°F, ±2°F)

For permeation tests the concentration for gases and volatile liquid chemicals shall be 350 ppm, +50/-0
ppm, and the test cell shall be assembled in the closed-top configuration.

For permeation tests the concentration density for non-volatile liquid chemicals shall be 10 g/m2, +1/-0 g/m2,
and the cell shall be assembled in closed-top configuration. The liquid drops shall be applied as nominal 1µl drops
uniformly distributed over the test area of the sample surface. Where a seam, closure, or fixture is included, at least one
drop shall be applied to each critical juncture, such as the seam edge.

2. Add new annex paragraphs:
Liquid chemicals are classified as non-volatile when their vapor-pressure at room temperature (20-25°C) is

5 mm Hg or less. This distinction between volatile and non-volatile is established in NFPA 1992,
, for specifying liquid chemical hazards. Upon

release, volatile liquids quickly evaporate and the principal exposure to first responders is the chemical in a vapor form.
This distinction is used for determining how protective clothing materials are tested for permeation resistance against
liquid chemicals.

(see A.8.67.4.2)
Editorial Note: The following edits to 8.67.6.2 are necessary to conform with this TIA.

For permeation testing of liquid and gaseous toxic industrial chemicals specified in Sections 8.67.4.2(2),
8.67.4.3, and 8.67.4.4, the average normalized breakthrough time shall be used to determine pass or fail performance.

Include 1971_L25_S
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_______________________________________________________________________________________________
1971-182     Log #85  FAE-SPF

_______________________________________________________________________________________________
Jeffrey O. Stull, International Personnel Protection, Inc.

Modify Chemical Permeation Resistance Test consistent with proposed changes for NFPA 1994,
Class 2 in terms of test chemical selection, test conditions, test apparatus, procedures, report, and interpretation criteria.

Optional CBRN performance was based on parallel criteria established in NFPA 1994, Class 2 for
SCBA use.  This relationship should be maintained with the difference in the specification of material conditioning for
extended service life.

The technical committee rejected the proposal because no changes to the relative Class 2
performance requirements in NFPA 1994, Standard on Protective Ensembles for First Responders to CBRN Terrorism
Incidents, were included.
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_______________________________________________________________________________________________
1971-183     Log #CP8  FAE-SPF

_______________________________________________________________________________________________
Technical Committee on Structural and Proximity Fire Fighting Protective Clothing and Equipment,

Clarify the text that was the subject of the following Formal Interpretation.
Regarding the Chemical Permeation Test, was it the intent of the committee that CBRN barrier fabric

samples be conditioned differently than CBRN barrier seam samples?
No.

The Regulations Governing Committee Projects require that a proposal be processed to clarify the text
of a document on which a Formal Interpretation has been issued. After issuance of the next edition of the document, the
Formal Interpretation will no longer be published. Per the results of FI 1971-07-8, the proposed language clarifies that
the composite and seams are to be conditioned in an identical manner.  The test language is also revised to include
specific requirements when testing bootie materials and eliminate ambiguity to maintain consistency with other test
method language.

Revise the following sections as indicated:

Specific requirements for testing the garment, and hood and bootie CBRN barrier layers shall be as specified
in Section 8.67.7.

Specific requirements for testing the garment, and hood and bootie CBRN barrier layer seams shall be as
specified in Section 8.67.8.

Specific requirements for testing the glove CBRN barrier layer materials and or barrier layer seams shall be
as specified in Section 8.67.9.

Samples for conditioning shall be at least 380 mm (15 in.) square and shall consist of all layers of the
composite arranged in the order used in the construction of the garment or hood. The multilayer composite shall be
stitched around the entire periphery.

Add a new section following 8.67.7.1 as follows:
(New) 8.67.7.2 For bootie materials, samples for conditioning shall be at least 380 mm (15 in.) square and shall consist

of all layers of the garment composite arranged in the order used in the construction of the garment, with the exception
that the CBRN barrier layer shall be replaced with the bootie material. The multilayer composite shall be stitched around
the entire periphery.

Renumber existing Section 8.67.7.2 as Section 8.67.7.3 and renumber the remaining exisiting subsections.
Revise text as follows:

Samples for conditioning shall be at least 380 mm (15 in.) square and shall consist of all layers of the
composite arranged in the order used in the construction of the garment, or hood, or bootie. The CBRN barrier layer
shall be constructed with one or more parallel seams that shall extend across the entire 380 mm (15 in.) width of the
specimen. Seam shall be constructed in the CBRN barrier layer no closer than 75 mm (3 in.) to one another. The
multilayer composite shall be stitched around the entire periphery.

Add a new section following 8.67.8.1 as follows:
(New) 8.6787.2 For bootie material seams, samples for conditioning shall be at least 380 mm (15 in.) square and shall

consist of all layers of the garment composite arranged in the order used in the construction of the garment, with the
exception that the CBRN barrier layer shall be replaced with the bootie material. The bootie material layer shall be
constructed with one or more parallel seams that shall extend across the entire 380 mm (15 in.) width of the specimen.
Seams shall be constructed in the bootie material layer no closer than 75 mm (3 in.) to one another. The multilayer
composite shall be stitched around the entire periphery.

Renumber existing Section 8.67.8.2 as Section 8.67.8.3 and renumber the remaining exisiting subsections.
Revise text as follows:

This test shall apply to all types of glove configurations.(Delete this paragraph to remain consistent with other
specific requirements sections)
Renumber the remaining subsections in Section 8.67.9
Revise text as follows:

Following the flexing in Section 8.67.9.4, specimens for permeation resistance testing shall be taken from
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CBRN barrier layer of the flexed glove. Where the CBRN layer includes seams, only the barrier seam will be tested.
Specimens shall include the CBRN barrier layer and CBRN barrier seams that bisect the specimens.

This test shall apply to all footwear configurations including booties where present.(Delete paragraph to
remain consistent with other specific requirements sections)
Renumber the remaining subsections in Section 8.67.10

Samples for conditioning shall be whole footwear items including removable CBRN barrier layers where
present.

Footwear samples shall be subjected to the following sequence a total of two times prior to permeation
testing:

(1)  Samples shall first be conditioned as specified in Section 8.1.5.
(2)  Samples shall then be conditioned by flexing 500,000 cycles in accordance with Appendix B of FIA 1209,

, with the exception that water shall not be used.
The technical committee accepted the proposal in principle to address the formal interpretation,

and revised the text as indicated in the meeting action.

_______________________________________________________________________________________________
1971-184     Log #21  FAE-SPF

_______________________________________________________________________________________________

Anthoney Shawn Deaton, North Carolina State University’s Textile Protection and Comfort Center
Add new text to read as follows:

Include 1971_L21_R.doc

A test method is needed to measure total heat loss of firefighting gear with optional CBRN protection
during normal structural firefighting duties. Based on our survey of a number of firefighters from across the country, heat
stress was the biggest concern associated with adding CB protection to the current NFPA 1971 garment. It was clearly
stated that CB protection would be beneficial as long as the CB protection did not hinder any of their daily activities or
functionality by increasing heat stress. A sweating hot plate test for THL cannot account for closures that could be
incorporated to provide the protection needed form CBRN. A full ensemble test on a human form is needed to measure
heat stress of turnout suits with additional CB protection.

Submitter has performed numerous tests with a heated mannequin and sweating mannequin
and has been unable to determine measurable differences between ensembles.
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  8.72 Total Heat Loss of optional CBRN protective ensembles in an un-deployed state. 
  8.72.1 Application. This test method shall apply to the Structural Firefighting Garments with optional CBRN 
protection. 
  8.72.1.1 This test is designed to evaluate the total heat loss of the ensemble configured as it would be used in a 
structural fire fighting scenario. 
  8.72.1.2 This test is not required for the ensemble configured as it would be used in a CBRN escape and rescue 
scenario. 
  8.72.1.3 This test is not required for structural firefighting garments without the optional CBRN protection. 
  8.72.1.4 Modifications to this test method for accounting for additional cooling systems shall be specified in 
8.72.xxx. 
  8.72.2 Samples. 
  8.72.2.1 Samples shall be complete ensembles. 
  8.72.2.2 Samples shall be conditioned as specified in 8.1.2. 
  8.72.3 Specimens. 
  8.72.3.1 Total heat loss measurements shall be conducted on a three separate and complete structural 
firefighting garments with optional CBRN protection. 
  8.72.2.2 The size of the elements comprising the specimens shall be chosen to conform with the dimensions of 
the manikin for proper fit of the specimen on the manikin in accordance with the manufacturer’s sizing system. 
The size of the elements comprising the specimen shall be the same size as the manikin in terms of chest 
circumference, waist circumference, and inseam height. 
  8.72.2.3 Garment should be worn over cotton briefs and T-shirt. The CBRN ensemble shall be worn as it 
would be worn when used in a structural fire. 
  8.72.4 Sample Preparation. 
  8.72.4.1 CBRN garment ensemble (boots, gloves, hood, briefs and T-shirt) to be tested shall be conditioned as 
specified in 8.1.11. 
8.72.4.2 Samples to be conditioned shall be complete garments. 
  8.72.5 Apparatus. 
  8.72.5.1 Manikin1 A standing manikin shall be used that is formed in the shapes and size of an adult male or 
female and heated to a constant average skin temperature. 
  8.72.5.1.1 Size and Shape. The manikin shall be constructed to simulate the body of a human being; that is, it 
shall consist of a heat, chest/back, abdomen/buttocks, arms, hands (preferably with fingers extended to allow 
gloves to be worn), legs, and feet. Total surface area shall be 1.8 ± 0.3 m2, and height shall be 170 ± 10 cm. The 
manikin’s dimensions shall correspond to those required for standard sizes of garments because deviations in fit 
will affect the results. 
  8.72.5.1.2 Sweat Generation. Te manikin must have the ability to evaporate water from its surface. The 
manikin must also have the ability to deliver moisture to the entire manikin surface at a rate no less than 200 
g/m^2/hr. 
  8.72.5.1.2.1 Sweating Surface Area. The entire surface of the manikin shall be heated and sweating including 
the head, chest, back, abdomen, buttocks, arms, hands, legs, and feet. 
  8.72.5.1.3 Surface Temperature. The manikin shall be constructed so as to maintain a uniform temperature 
distribution over the nude body surface, with no local hot or cold spots. The mean skin temperature of the 
manikin shall be 35°C. Local deviations from the mean skin temperature shall not exceed ± 0.5°C. 
  8.72.5.2.1 Power-Measuring Instruments. The power delivered to the manikin shall be measured so as to give 
an average over the period of a test. If time proportioning or phase proportioning is used for power control, then 
devices that are capable of averaging over the control cycle are required. Overall accuracy of the power 
monitoring equipment must be within ± 2 percent of the reading for the average power for the test period. 
  8.72.5.3 Equipment for Measuring the Manikin’s Skin Temperature. The mean skin temperature shall be 
measured with point sensors or distributed temperature sensors. 
  8.72.5.3.1 Point Sensors. Point sensors shall be thermocouples, resistance temperature devices (RTD’s), 
thermistors, or equivalent sensors. They shall be no more than 2 mm thick and shall be well bonded, both 
mechanically and thermally, to the manikin’s surface. Lead wires shall be bonded to the surface and pass 
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through the interior of the manikin. Each sensor temperature shall be area-weighted when calculating the mean 
skin temperature for the body. A minimum of 15 point sensors are required. At least one sensor shall be placed 
on the head, chest, back, abdomen, buttocks, ad both the right and left upper arm, lower arm, hand, thigh, calf, 
and foot. These sensors must be placed in the same position for each test and the placement of the sensors shall 
be given in the report. 
  8.72.5.3.2 Distributed Sensors. If distributed sensors are used (for example, resistance wire), then the sensors 
must be distributed over the surface so that all areas are equally weighted. If several such sensors are used to 
measure the temperature of different parts of the body, then their respective temperatures shall be area-weighted 
when calculating the mean skin temperature. Distributed sensors shall be les than 1 mm in diameter and firmly 
attached to the manikin surface at all points. 
  8.72.5.4 Controlled Environmental Chamber. The manikin shall be placed n a chamber at least 1.5 x 1.5 x 2.5 
m in dimension that can provide uniform conditions, both spatially and temporally. 
  8.72.5.4.1 Spatial Variations. Spatial variations shall not exceed the following: air temperature ±1°C, relative 
humidity ± 5 percent, and air velocity ± 50 percent of the mean value. In addition, the mean radiant temperature 
shall not be more than 1.0°C different from the mean air temperature. The spatial uniformity shall be verified at 
least annually or after any significant modifications are made to the chamber. Spatial uniformity shall be 
verified by recording values for the conditions stated above at heights of 0.1, 0.6, 1.1, 1.4, and 1.7 m above the 
floor at the location occupied by the manikin. Sensing devices specified below shall be used when measuring 
the environmental conditions. 
  8.72.5.4.2 Temporal Variations. Temporal variations shall not exceed the following: air temperature ± 0.5°C, 
mean radiant temperature ± 0.5°C, relative humidity ± 5 percent, air velocity ± 20 percent of the mean value for 
data averaged over 5 min. (see 5.4.5). 
  8.72.5.4.3 Relative Humidity Measuring Equipment. Any humidity sensing device with an accuracy of ± 5 
percent relative humidity and a repeatability of ± 3 percent is acceptable (for example, wet bulb/dry bulb, dew 
point hygrometer). Only one location needs to be monitored during a test to ensure that the temporal uniformity 
requirements are met. 
  8.72.5.4.4 Air Temperature Sensors. Shielded air temperature sensors shall be used. Any sensor with an 
overall accuracy of ± 0.15°C is acceptable (for example, RTD, thermocouple, thermistor). The sensor shall have 
a time constant not exceeding 1 min. The sensor(s) shall be 0.5 m from the manikin. If a single sensor is used it 
shall be 1.0 m above the floor. If multiple sensors are used, they shall be spaced at equal height intervals and 
their readings averaged. 
  8.72.5.4.5 Air Velocity Indicator. An mini-directional anemometer with ± 0.05 m/s accuracy shall be used. 
Measurements shall be averaged for at least 1 min at each location. If it is demonstrated that velocity does not 
vary temporally by more than ± 0.05 m/s, then it is not necessary to monitor air velocity during a test. The value 
of the mean air velocity must be reported, however, if air velocity is monitored, then measurement location 
requirements are the same as for temperature. 
  8.72.6 Procedure. 
  8.72.6.1 Total evaporative resistance testing shall be conducted with the following conditions. 
  8.72.6.1.1 Air Temperature. Garments ensembles shall be tested in 25°C. 
  8.72.6.1.2 Air Velocity. The air velocity shall be 0.4 + 0.1 m/s during a test. 
  8.72.6.1.3 Relative Humidity. 65 percent ±5 percent. 
  8.72.6.1.4 Skin Temperature of Manikin. The mean skin temperature shall be maintained at 35 ± 0.2°C during 
a 30 min test. 
  8.72.6.1.5 Sweating. The entire manikin surface must be sweating at a rate of 200 g/m^2/hr. 
  8.72.6.2 Total evaporative resistance (Ret) testing shall be conducted with the following procedure. 
  8.72.6.2.1 Pre-wet (e.g., spray) the manikin’s surface until it is saturated. Then start delivering water to the 
manikin’s skin so as to keep it saturated. This water must be heated to 35 ± 0.5°C before being delivered to the 
manikin. 
  8.72.6.2.2 Dress the standing manikin in the structural firefighting garment with optional CB protection as it 
would be worn in a structural fire fighting scenario. 
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  8.72.6.2.3 Bring the dressed manikin to 35 ± 0.5°C and allow the system to reach steady-state (that is, the 
mean skin temperature of the manikin and the power input remain constant ± 3 percent). 
  8.72.6.2.4 After the ensemble reaches equilibrium conditions and water is available on the surface for 
evaporation, record the manikin’s skin temperatures and the air temperature every 1 min. The average of these 
measurements taken over a period of 30 min will be sufficient to determine the evaporative resistance value. 
 8.72.6.2.5 Heater wattage (power) shall be measured every 1 min or continuously over the test period. 
  8.72.6.2.6 Total thermal resistance (R1) shall be measured in accordance with ASTM F 1291. The same air 
temperature, wind velocity, relative humidity, and the manikin surface temperature should be identical to the 
conditions above. 
  8.7.6.3 Calculations. 
  8.72.6.3.1 The parallel method of calculating the total evaporative resistance shall be used, where the area-
weighted temperatures of all the sweating body segments are summed and averaged, the power levels to all 
body segments are summed, and the areas are summed before the total resistance is calculated. Calculate the 
total evaporative resistance of the ensemble using Eq. 1. 
 

Ret  Ps – Pa A  / He – Ts – Ta A / Rt
     (1) 

 
  where: 
  Ret = total evaporative resistance of the clothing ensemble and surface air layer (kPa•m2/W), 
  Ps = water vapor pressure at the manikin’s sweating surface (kPa), 
  Pa = water vapor pressure in the air flowing over the clothing (kPa), 
  A = area of the manikin’s surface that is sweating (m2), 
  He = power required for sweating areas (W), 
  Ts = temperature at the manikin surface (°C), 
  Ta = temperature in the air flowing over the clothing (°C), and 
  Rt = total thermal resistance of the clothing ensemble and surface air layer (°C•m2/W). 
 
  8.72.6.3.2 Rt shall be measured in accordance with ASTM F 1291. 
  8.72.6.3.3 The average thermal resistance (Rt) from ASTM F 1291 and average evaporative resistance (Ret) 
from ASTM F 2370 should be used in the following equation to calculate the total heat loss (Qt). 
 

Qt 
10C

Rt


3.57kPa

Ret

 

 
  8.72.7 Report. 
  8.72.7.1 The average thermal resistance (Rt) of the ensemble shall be reported. 
  8.72.7.2 The average evaporative resistance (Ret) of the ensemble shall be reported. 
  8.72.7.3 The average total heat loss (Qt) of the garment shall be determined and reported. 
  8.72.7.4 A picture of the manikin fully dressed shall be reported. 
  8.72.7.5 The test house shall be reported. 
  8.72.8 Interpretation. 
  8.72.8.1 If an individual result from any test set varies more than +/-10 percent from the average result, the 
results from the test set shall be discarded and another set of specimens shall be tested. 
  8.72.8.2 Total heat loss results should only be compared with results tested at the same facility. 
  8.72.9 Specific Requirements for testing un-deployed CBRN ensembles that incorporates a cooling system. 
  8.72.9.1 In addition to collecting a total heat loss value for the ensemble also measure the average cooling rate 
of the cooling system as specified in ASTM 2371, Standard Test Method for Measuring the Heat Removal Rate 
of Personal Cooling Systems Using a Sweating Heated Manikin. 
  8.72.9.2 Use conditions specified in 8.72.6. 
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  9.72.9.3 Calculate the amount provided cooling (PC) the cooling system for a 30 minute time period. 
  8.72.9.4 Add PC to Qt for an adjusted Qt for the un-deployed CBRN ensemble with integrated cooling system. 
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_______________________________________________________________________________________________
1971-185     Log #49  FAE-SPF

_______________________________________________________________________________________________
Thomas E. Neal, Neal Associates Ltd.

New text to read as follows:

This test method shall apply to the knee areas of protective garments.

Samples shall consist of composites representative of all layers of the knee areas used in the actual
construction of the protective garment. Different samples shall be made representing each different composite
combination used by the garment manufacturer.

Samples of garment knee reinforcement area shall be 150 mm x 150 mm (6 in. × 6 in.) in size and shall be
equivalent to and representative of all layers arranged in the same order as the layers used in the knee reinforcement in
the actual garment.

Samples of the composite layers shall measure 300mrnx 300mm (12 in. × 12 in.). The sample of the
composite layers shall be sewn along all four sides within 12 mrn (0.5 in.), with the layers arranged in the same order
and orientation as intended to be worn in the actual garment.

Samples of the knee reinforcement layers described in Section 8.73.2.1.1 shall be attached in the center of
the samples of the composite layers described in Section 8.73.2.2 in the same fashion that the knee reinforcement is
attached in the actual garment to create test specimens.

All test specimens shall first be preconditioned as specified in Section 8.1.2.

Each specimen shall consist of the reinforcement layers 150 mm x 150 mm (6 in. × 6 in.) in size attached in
the center of the composite layers 300 mm x 300 mm (12 in. x 12 in.) in size. A minimum of three specimens for testing
shall be taken after the preconditioning specified in Section 8.73.2.3.

Specimens shall then be conditioned as specified in Section 8.1.3.

A minimum of three specimens shall be tested for knee areas.
Specimens shall be tested in accordance with ASTM proposed test method described in ASTM F23.80 Work

Item WK26571 with the modifications specified herein.
Specimens shall be tested using a water temperature of 95°C. +3/-0°C (203°F. +5/- 0°F).
For the WlCHR rating, the sensor assembly shall be modified so that the pressure applied to the test

specimens shall be 562 g/cm, ±5.6 g/cnu (8 psi, ±0.08 psi).
The WlCHR rating for each specimen in each test shall be the time in seconds to achieve sensor a

temperature rise of 24°C (43°F).
For purpose s of calculating the time for a 24°C (43°F) temperature rise, the sensor temperature shall be

determined immediately prior to starting the test, and that temperature shall be used as the base temperature in
determining the 24°C (43°F) rise. The initial sensor temperature shall be 32±2°C (90±4°F). The time shall be measured
to the nearest tenth of a second. Time "zero" shall be the time that the sensor with the test specimen in place enters the
hot water and is positioned in direct contact with the sensor support plate.

The individual WlCHR rating for each specimen shall be recorded and reported.
The average WICHR rating for the knee area shall be calculated, recorded. and reported.
The weight of each specimen before and after testing shall be recorded and reported.
The average weight of each specimen before and after testing and the average weight gain shall be

calculated, recorded, and reported.

Pass or fail determination for knee area test specimens shall be based on the average reported WICHR
rating of all specimens.

If an individual WICHR rating from any individual specimen varies more than ±8 percent from the average
results for that test set, the results for that test set shall be discarded and another set of specimens shall be tested.

Structural firefighters have received burn injuries on their knew as a result of crawling and/or kneeling
in hot water. The CCHR test determines heat resistance for a firefighter kneeling on a hot surface under dry and wet
conditions, but does not simulate the conditions of a firefighter kneeling in hot water. This new test method, Water
Immersion Compressive Heat Resistance (WICHR) will better quantify the protection provided by knee constructions
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than the CCHR test method for the firefighter who is kneeling in hot water. Consequently, the WICHR test method will
enable development of knee reinforcement constructions that provide more effective protection for firefighters crawling
or kneeling in hot water which will ultimately help to reduce firefighter knee burn injuries.

Note: This proposal provides a static application of pressure to the test specimen. An alternate proposal submitted by
the same author involves a dynamic application of pressure to the test specimen to simulate the action of crawling in hot
water or changing positions from one knee to the other knee. The intent of the author in submitting these proposals is to
put forth two testing procedure options so that the Technical Committee can decide the preferred way of addressing the
hot water/knee bum issue.

Note:  Supporting material is available for review at NFPA Headquarters.

Revise text as follows:
The garment composite from the knee area shall be tested for resistance to heat transfer as specified in Section

8.73, Water Immersion Compressive Heat Resistance (WICHR) Test, and shall have a minimum WICHR rating of at
least 60.

Add the following text to the end of Chapter 8:

This test method shall apply to the knee areas of protective garments.

All materials used in the construction of the samples shall first be preconditioned as specified in Section 8.1.2.
Samples shall consist of composites representative of all layers of the knee areas used in the actual

construction of the protective garment. Different samples shall be made representing each different composite
combination used by the garment manufacturer.

Samples of garment knee reinforcement area shall be 150 mm × 150 mm (6 in. × 6 in.) in size and shall be
equivalent to and representative of all layers arranged in the same order as the layers used in the knee reinforcement in
the actual garment.

Samples of the composite layers shall measure 300mm × 300mm (12 in. × 12 in.). The sample of the
composite layers shall be sewn along all four sides within 12 mm (0.5 in.), with the layers arranged in the same order
and orientation as intended to be worn in the actual garment.

Samples of the knee reinforcement layers described in Section 8.73.2.2.1 shall be attached in the center of
the samples of the composite layers described in Section 8.73.2.3 in the same fashion that the knee reinforcement is
attached in the actual garment.

A minimum of three specimens shall be tested for knee areas.
Each specimen shall consist of the reinforcement layers 150 mm × 150 mm (6 in. × 6 in.) in size attached in

the center of the composite layers 300 mm × 300 mm (12 in. × 12 in.) in size. A minimum of three specimens for testing
shall be taken from the samples after the preconditioning specified in Section 8.73.2.1.

Specimens shall then be conditioned as specified in Section 8.1.3.

The test stand shown in Figures 8.73.4.1.1 through 8.73.4.1.3 shall be used.
The apparatus shall consist of the following:

(A) Hot Plate.  The hot plate shall have a flat heated surface with the smallest dimension being at least 200 mm (8 in)
and shall have the ability to achieve a temperature of at least 200°C (392°F) and shall permit temperature control within
2.8°C (± 5°F).

(B) Hot Liquid Container.  A metal container shall be used and shall have a diameter of at least 200 mm (8 in) and a
depth of at least 215 mm (8.5 in).

(C) Perforated Metal Platform.  A perforated metal platform shall be used and shall be positioned approximately in the
middle of the bottom surface of the stainless steel beaker to support the sensor assembly and permit compression of the
test specimen during the hot water exposure.  The perforated metal platform shall consist of a top metal surface with a
circular perforated area approximately 63 mm (2.5 in) in diameter.  The size of the perforations shall be approximately 6
mm (0.25 in) in diameter.  The perforated metal platform shall be fabricated from 3 mm (0.125 in) thick stainless steel.
The perforated top plate and solid base shall be 108 mm (4.25 in ) X 108 mm (4.25 in), the four legs shall be 6 mm
(0.25) square rod.  The standoffs shall permit water circulation under the bottom plate.  The perforated metal platform
shall be constructed to support a total weight of 20 kg (44 lbs).

(D) Sensor assembly.  A copper calorimeter mounted in insulating material with added weight shall be constructed as
shown in Figures 8.73.4.1.2 and 8.73.4.1.3.  A copper disc with a mass of 18g ± 0.01g shall be used.  The total weight
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of the sensor assembly shall be 378 g ± 10 g (0.83 lb ± 0.02 lb).  A gasket shall be used between the copper sensor
disc and the insulation mounting board to prevent leakage of water to the back surface of the calorimeter disc.

(E) Sensor assembly weight.  Sufficient weight shall be added to the sensor assembly to create a compression force of
562 ±14 g/cm2 (8.0 ±0.2 psi) during testing.

(F) Data acquisition system.  A computer controlled analogue to digital data acquisition and data processing system
shall be used.

The perforated metal platform shall be positioned in the bottom center of the stainless steel beaker with the
perforated surface facing upward.  The stainless steel beaker shall then be placed on the heating surface of the hot
plate.

The stainless steel beaker shall be filled with water to a level that is 44 mm (1.75 in) above the perforated
metal platform surface.  A thermocouple shall be positioned in the water such that the thermocouple bead will not be in
contact with the stainless steel beaker, the perforated metal platform or the sensor assembly.  The thermocouple
junction shall be immersed in the water to a depth of 50 to 75 mm (2.0 to 3.0 in) when the sensor assembly is
compressed against the perforated metal platform in the test position.

The hot plate shall be heated in order to maintain a water temperature of 95 ºC, +3/-0 ºC (203°F, +5/-0°F).
Specimens shall be tested using a water temperature of 95 ºC, +3/-0 ºC (203°F, +5/-0°F).
The test specimen shall be placed on a flat work surface with the materials in the order they will be worn, the

surface of the layer to be worn closes to the skin shall be the top layer.
Center the sensor assembly on the test specimen and draw up the edges and corners up the side of the

sensor assembly and secure the test specimen with clamps above the sensor block assembly.  The specimen shall then
be secured with a circular clamp or elastic band such that the covering the end of the sensor is pulled tight without
wrinkles or creases across the copper calorimeter surface.

The specimen edges shall be secured so that all specimen edges are at least 38 mm (1.5 in) above the water
level when the specimen is immersed in the hot water.

Additional weight shall be applied to the sensor assembly that the pressure applied to the test specimens
shall be 562 g/cm, ±5.6 g/cm2 (8 psi, ±0.08 psi).

The digital temperature measuring and data storage device shall be started and the weighted sensor
assemble with the test specimen attached shall be immersed into the hot water until the full weight is resting flatly on the
center of the perforated metal platform.  The time at which the specimen initially contacts the perforated metal platform
shall be noted as accurately as possible.  The exposure time shall start at zero when the test specimen comes in
contact with the perforated metal platform.

The sensor temperature shall be measured until the copper calorimeter response indicates a temperature
rise of 24°C (43°F).  The time in seconds required for the temperature rise of 24°C (43°F) shall be the WICHR rating.

The weighted sensor assembly with the specimen secured shall be removed from the hot water and the
specimen shall be removed from the sensor assembly.

For purposes of calculating the time for a 24°C (43°F) temperature rise, the sensor temperature shall be
determined immediately prior to starting the test, and that temperature shall be used as the base temperature in
determining the 24°C (43°F) rise.  The initial sensor temperature shall be 32±2°C (90±4°F). The time shall be measured
to the nearest tenth of a second. Time “zero” shall be the time that the sensor with the test specimen in place enters the
hot water and is in direct contact with the sensor support plate.

The individual WICHR rating for each specimen shall be recorded and reported.
The average WICHR rating for the knee area shall be calculated, recorded, and reported.
The weight of each specimen before and after testing shall be recorded and reported.
The average weight of each specimen before and after testing and the average weight gain shall be

calculated, recorded, and reported.

Pass or fail determination for knee area test specimens shall be based on the average reported WICHR rating
of all specimens.

If an individual WICHR rating from any individual specimen varies more than ±8 percent from the average
results for that test set, the results for that test set shall be discarded and another set of specimens shall be tested.

The proposed test was accepted, however modifications need to be made as draft ASTM
standards cannot be written into the standard.  The modifications incorporate the test method into the draft of this
standard pending the finalization of the ASTM draft as a published standard.  Should that occur prior to close of public
comments the proper ASTM standard will be referenced in lieu of including the text version of the method in this
standard.  The submitter also did not suggest any performance requirement for Chapter 7 so the committee added those
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as well.
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_______________________________________________________________________________________________
1971-186     Log #50  FAE-SPF

_______________________________________________________________________________________________
Thomas E. Neal, Neal Associates Ltd.

New text to read as follows:

This test method shall apply to the knee areas of protective garments.

Samples shall consist of composites representative of all layers of the knee areas used in the actual
construction of the protective garment. Different samples shall be made representing each different composite
combination used by the garment manufacturer.

Samples of garment knee reinforcement area shall be 150 mm × 150 mm (6 in. × 6 in.) in size and shall be
equivalent to and representative of all layers arranged in the same order as the layers used in the knee reinforcement in
the actual garment.

Samples of the composite layers shall measure 300mm × 300mm (12 in. × 12 in.). The sample of the
composite layers shall be sewn along all four sides within 12 mm (0.5 in.), with the layers arranged in the same order
and orientation as intended to be worn in the actual garment.

Samples of the knee reinforcement layers described in Section 8.73.2.1.1 shall be attached in the center of
the samples of the composite lavers described in Section 8.73.2 .2 in the same fashion that the knee reinforcement is
attached in the actual garment to create test specimens.

All test specimens shall first be preconditioned as specified in Section 8.1.2.

Each specimen shall consist of the reinforcement layers 150 mm × 150 mm (6 in. x 6 in.) in size attached in
the center of the composite layers 300 mm x 300 mm (12 in. x 12 in.) in. size. A minimum of three specimens for testing
shall be taken after the preconditioning specified in Section 8.73.2.3.

Specimens shall then be conditioned as specified in Section 8.1.3.

A minimum of three specimens shall be tested for knee areas.
Specimens shall be tested in accordance with ASTM proposed test method described in ASTM F23.80 Work

Item WK26571 with the modifications specified herein.
Specimens shall be tested using a water temperature of 95°C, +3/-0°C (203°F, +5/-0°F).
For the WICHR rating, the sensor assembly shall be modified so that the initial pressure applied to the test

specimens shall be 562 g/cm, ± 5.6 g/cm2 (8 psi, ± 0.08 psi).
The initial pressure of 562 g/cm. ± 5.6 g/cm2 (8 psi. ± 0.08 psi) shall be maintained for 20 seconds. After this

period of 20 seconds, the pressure shall be removed by lifting the sensor and specimen holder 1 cm ± 0.5 cm (0.4 inch
± 0.2 inch for a period of 20 seconds. The process of applying a pressure of 562 g/cm, ± 5.6 g/cm2 (8 psi, ± 0.08 psi) for
20 seconds and removing the pressure by lifting the sensor and specimen holder for 20 seconds shall be repeated a
total of three cycles during the first 120 seconds of the test exposure. Starting at 120 seconds the pressure is
maintained at 562 g/cm, ± 5.6 g/cm2 (8 psi. ± 0.08 psi) until the sensor temperature rise exceeds 24°C (43°F).

The WICHR rating for each specimen in each test shall be the time in seconds to achieve a sensor
temperature rise of 24°C (43°F). For some specimens, the temperature rise of 24°C (43°F) will occur before 120
seconds while the three pressure cycles are still being performed.

For pumoses of calculating the time for a 24°C (43°F) temperature rise, the sensor temperature shall be
determined immediately prior to starting the test, and that temperature shall be used as the base temperature in
determining the 24°C (43°F) rise. The initial sensor temperature I shall be 32 ± 2°C (90 ± 4°F). The time shall be
measured to the nearest tenth of a second. Time "zero" shall be the time that the sensor with the test specimen in place
enters the hot water and is positioned in direct contact with the sensor support plate.

The individual WICHR rating for each specimen shall be recorded and reported.
The average WICHR rating for the knee area shall be calculated, recorded, and reported .
The weight ofeach specimen before and after testing shall be recorded and reported.
The average weight of each specimen before and after testing and the average weight gain shall be

calculated, recorded, and reported .

Pass or fail determination for knee area test specimens shall be based on the average reported WICHR
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rating of all specimens.

If an individual WICHR rating from any individual specimen varies more than ± 8 percent from the average
results for that test set. the results for that test set shall be discarded and another set of specimens shall be tested.

Structural firefighters have received burn injuries on their knees as a result of crawling and/or kneeling
in hot water. The CCHR test determines heat resistance for a firefighter kneeling on a hot surface under dry and wet
conditions, but does not simulate the conditions of a firefighter kneeling in hot water. This new test method, Water
Immersion Compressive Heat Resistance (WICHR) will better quantify the protection provided by knee constructions
than the CCHR test method for the firefighter who is kneeling in hot water. Consequently, the WICHR test method will
enable development of knee reinforcement constructions that provide more effective protection for firefighters crawling
or kneeling in hot water which will ultimately help to reduce firefighter knee burn injuries.

Note: This proposal involves a dynamic application of pressure to the test specimen to simulate the action of crawling
in hot water or changing positions from one knee to the other knee. An alternate proposal submitted by the same author
provides a static application of pressure to the test specimen. The intent of the author in submitting these proposals is to
put forth two testing procedure options so that the Technical Committee can decide the preferred way of addressing the
hot water/knee burn issue.

Note:  Supporting material is available for review at NFPA Headquarters.

See committee statement on Proposal 1971-185 (Log #49).
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_______________________________________________________________________________________________
1971-187     Log #52  FAE-SPF

_______________________________________________________________________________________________
Kirk Owen, TenCate SouthernMills

Add a brief explanation of the performance requirements and associated test methods to the
Annex.  Explain, in a non-technical way, what factor the performance requirement is measuring, how the test is
conducted, what the results means, etc.  As a starting point, focus on TPP, THL, Whole Garment Liquid Penetration
Resistance, and perhaps CCHR.

Many of the performance requirements and test methods are fairly complicated.  While this may be
necessary for consistency and certification, it can also be confusing.  Adding explanatory information could be helpful in
better understanding these important performance requirements and what the test results actually mean.

Asterisk 7.1.1 and 7.2.2, and add a new A.7.1.1 and A.7.2.2 as follows:
Thermal Protective Performance (TPP) is a measure of the thermal insulation provided by the garment

composite: outer shell, moisture barrier, and thermal barrier.  The test uses an exposure heat flux representative of the
thermal energy present in a flashover.
A six inch square specimen of the composite is placed in a holder that suspends the specimen horizontally over the heat
source.  The heat source consists of two Meker burners and a radiant panel that are adjusted to provide a 50/50
balance of convective and radiant energy at a heat flux of 2 calories per square centimeter per second.

The outer shell of the sample composite is positioned to face the heat source.  A weighted sensor containing a copper
calorimeter is placed on top of the specimen, on the facecloth of the thermal barrier.  A water-cooled shutter between
the specimen and heat source is withdrawn to begin the exposure.  The copper calorimeter, which is connected to a
computer, measures the heat transfer through the specimen.  The time required for enough thermal energy to transfer
through the sample composite to cause a second degree burn is measured.  This time is then multiplied by the exposure
heat flux (2 calories) to provide a TPP rating.  [For example: 20 seconds x 2 calories = a TPP rating of 40.]  Higher TPP
ratings indicate better performance.

TPP test results have some inherent variability. In recognition of this variability, each TPP test consists of three (3)
specimens.  The TPP rating is based on the average TPP results of the three specimens.  If an individual test result for
one specimen varies from the average of the three specimens by more than 8 percent plus or minus, the results from
that test set are discarded.

It should be noted that this is a harsh exposure and does not represent conditions in which fire fighters are intended to
work.  It measures the ability of the composite to provide a few seconds to escape from such an exposure.  It should
also be understood that although the heat flux used in this test is severe, this is a laboratory test and fire fighters can
encounter conditions even more severe.

Total Heat Loss (THL) is a performance requirement for evaporative heat transfer.  It measures how well the
garment composite (outer shell, moisture barrier, and thermal barrier) allows heat and moisture vapor to transfer away
from the wearer, thus helping to reduce heat stress.

The test consists of two parts.  Part 1 “dry heat”, is the insulation factor.  Part 2 “wet heat”, is the heat lost as moisture
vapor passes thru the composite.  The test takes both of these parts into consideration, thus the term “Total Heat Loss.”
The test plate (sweating hot plate) represents sweating skin and the way in which sweating skin evaporates heat.  The
plate is heated to 35 degrees C (approximately skin temperature) and the test chamber temp is controlled at 25 degrees
C.  The composite is placed on the plate as it is worn, with the face cloth of the thermal barrier on the plate and the outer
shell on the top or outermost layer.  Moisture is delivered to the plate to simulate sweating.

The test measures the amount of electricity (watts per square meter) required to maintain the plate at a constant
temperature.  If more heat is escaping thru the composite, more electricity is required to maintain the plate at a constant
temperature.  Higher THL ratings indicate better performance.

THL test results have some inherent variability. In recognition of this variability, each THL test consists of three (3)
specimens.  The THL rating is based on the average THL results of the three specimens.  If an individual test result for
one specimen varies from the average of the three specimens by more than 10 percent plus or minus, the results from
that test set are discarded.

It should be noted that small differences in THL may be difficult for fire fighters to distinguish in the field.  It may take 20
to 25 points or more, depending on the individual and the conditions, to be felt by the wearer.

The technical committee accepted the proposal in principle, and added two new Annex items
(see meeting action to this log).
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_______________________________________________________________________________________________
1971-188     Log #59  FAE-SPF

_______________________________________________________________________________________________
Tim J. Gardner, 3M Company

Include the stored energy test method, ASTM FXXXX (when approved), in an appropriate annex
section, e.g., A.5.X.X.X, but without a defined performance requirement.

Since the previous proposed inclusion of the stored energy test method in the 1971-2007 revision,
technical work has focused on improving the repeatability and reproducibility of the new test method, and submitting to
the process of ASTM approval. Comments in the NFPA 1971-2007 revision ROC document pointed out that technical
justification for the selection of a quantitative performance requirement based on the proposed test method had not
been established. It appears that based on publicly available documents to date. this is objectively still the case. Given
the scarcity of anecdotal accounts and lack of statistical medical data, even considering the large numbers of
opportunities for exposure, one may question what significant net safety benefit could be realized from the eventual
implementation of the test method, particularly given that it may negatively impact protection against other significant
and quantifiable risks, and would add cost and complexity to certification procedures. Until such time that a firm
correlation can be established between the new test method and observed real-world events, the best course may be
that the test method be referenced in the annex but not incorporated in the body of the standard.

At the direction of the Technical Correlating Committee, no test methods are to be cited in the
Annex.

_______________________________________________________________________________________________
1971-189     Log #116  FAE-SPF

_______________________________________________________________________________________________
Karen E. Lehtonen, Lion Apparel, Inc.

Add new text as follows:
Purchasers might wish to include a requirement in the purchase specifications for an additional label that

includes certain information such as the date of manufacture, manufacturer’s name, and garment identification number
to be located in a protected location on the garment in order to reduce the chance of label degradation and as a backup
source of information to aid in garment tracking or during an investigation. Purchasers might also wish to include a
requirement in the purchase specifications for inclusion of a blank label or blank space on a label for the end user to
“write in” information, however considerations should also be given to the size of this label and all labels in order to
minimize the size and amount of labels utilized in the product.

The garment task group agreed that this information would be appropriate annex information for the
end user.
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_______________________________________________________________________________________________
1971-190     Log #60  FAE-SPF

_______________________________________________________________________________________________
Tim J. Gardner, 3M Company

Add new text as follows:
The high visibility materials required on firefighter PPE effectively enhance visual conspicuity during the

variety of fireground operations. The continuous use of high visibility garments is one component of a strategy to
mitigate risks from struck-by hazards, which are known to cause serious firefighter injuries and fatalities on an annual
basis. Additional high visibility requirements for firefighters on or near roadways are regulated by the Federal Highway
Administration's Manual on Uniform Traffic Control Devices (MUTCD, 2009 version). It is the responsibility of the
authority having jurisdiction (AHJ) to specify appropriate high visibility apparel from the available garment options, if any,
and based on a risk assessment, to establish policies for use in accordance with prevailing regulations (the MUTCD)
and in compliance with applicable standards (e.g., NFPA 1971, ANSI/SEA 107, ANSI/SEA 207, etc.)

(pre-existing text to follow above new text as a new second paragraph)
The revised MUTCD (Manual on Uniform Traffic Control Devices) specifying the Federal regulations

for high visibility for workers in the United Stales including firefighters is anticipated to issue as a Final Rule from the
FHWA (Federal Highway Administration) at the end of 2009 or possibly later. This is after the NFPA 1971 revision
proposal period doses (Dec. 4, 2009). The revised MUTCD is expected to both incorporate and supersede existing
Federal Regulation 23 CFR Part 634 relating to worker high visibility garment requirements. with some substantive
adjustments. This proposal's text to be added to A.6.2.2. is general so that it will usefully explain firefighters' needs in
this regulatory environment regardless of the final language of the MUTCD. The technical committee may wish to use
this text as a placeholder for more specific explanatory language which will be possible once the MUTCD Final Rule is
issued and available for inspection.

The technical committee rejected the proposal because these issues are under the jurisdiction
of MUTCD and  23 CFR Part 634.
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