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1.  Revise 2.3.3 to read as follows: 
 
2.3.3 ASTM F 2412, Standard Test Method s for Foot Protection, 2005 2011. 
 
2. Add the two new paragraphs below to follow 6.1.3.3.3. Renumber existing paragraphs 6.1.3.3.4 and 6.1.3.3.5 as 6.1.3.3.6 and 
6.1.3.3.7 respectively. Change Annex item A.6.1.3.3.5 to A.6.1.3.3.7. Change Table 6.1.3.3.5 to Table 6.1.3.3.7. 
 
6.1.3.3.4 The location of the wrist crease shall be determined by first placing the glove on a measurement board palm down and 
securing (locking) the fingertips down onto the board. 
 
6.1.3.3.5 A 1 lb weight shall be attached to the end of the glove body or gauntlet glove interface component. The weight shall not be 
attached to a knitted wristlet glove interface component. The weight shall be applied evenly across the glove. 
 
3. Add the two new paragraphs below to follow 6.2.3.3.3. Renumber existing paragraphs 6.2.3.3.4, 6.2.3.3.5, 6.2.3.3.6, 6.2.3.3.7 and 
6.2.3.3.8 as 6.2.3.3.6, 6.2.3.3.7, 6.2.3.3.8, 6.2.3.3.9 and 6.2.3.3.10 respectively. Change Annex item A.6.2.3.3.5 to A.6.2.3.3.7. 
 
6.2.3.3.4 The location of the wrist crease shall be determined by first placing the glove on a measurement board palm down and 
securing (locking) the fingertips down onto the board. 
 
 6.2.3.3.5 A 1 lb weight shall be attached to the end of the glove body or gauntlet glove interface component. The weight shall not be 
attached to a knitted wristlet glove interface component. The weight shall be applied evenly across the glove. 
 
4. Revise 7.1.3.5 to read as follows: 
 
7.1.3.5 Gloves shall be tested for grip as specified in Section 8.29, Grip Test, and shall not have a drop of force of more than 30 
percent from the peak pull force value in any 0.2 second interval. 
 
5. Revise 7.1.4.5 to read as follows: 
 
7.1.4.5 Footwear soles and heels shall be tested for abrasion resistance as specified in Section 8.34, Abrasion Resistance Test 3, and 
the relative volume loss shall not be greater than 200 250 mm3 (0.01 0.02 in.3).    
 
6. Revise 7.2.3.5 to read as follows: 
 
7.2.3.5 Gloves shall be tested for grip as specified in Section 8.29, Grip Test, and shall not have a drop of force of more than 30 
percent from the peak pull force value in any 0.2 second interval. 
 
7. Revise 7.2.4.5 to read as follows: 
 
7.2.4.5 Footwear soles and heels shall be tested for abrasion resistance as specified in Section 8.34, Abrasion Resistance Test 3, and 
the relative volume loss shall not be greater than 200 250 mm3 (0.01 0.02 in.3).    
 
8. Revise 7.3.4.5 to read as follows: 
 
7.3.4.5 Gloves shall be tested for grip as specified in Section 8.29, Grip Test, and shall not have a drop of force of more than 30 
percent from the peak pull force value in any 0.2 second interval. 
 
9. Revise 7.3.5.5 to read as follows: 
 
7.3.5.5 Footwear soles and heels shall be tested for abrasion resistance as specified in Section 8.34, Abrasion Resistance Test 3, and 
the relative volume loss shall not be greater than 200 250 mm3 (0.01 0.02 in.3).    
 
  



10. Revise 7.3.5.10 to read as follows: 
 
7.3.5.10 Footwear shall be individually tested for flame resistance as specified in Section 8.32, Flame Resistance Test 4, and shall not 
have an afterflame of more than 25seconds, shall not melt or drip, and shall not exhibit any burn-through. 
 
11.  Revise 8.1.9.5 to read as follows: 
 
8.1.9.5 The wash cycle procedure in Table 8.1.9.5 (a) through Table 8.1.9.5 (c) shall be followed. 
 
Add two tables 8.1.9.5 (b) and 8.1.9.5 (c) to follow existing Table 8.1.9.5. Renumber Table 8.1.9.5 as Table 8.1.9.5 (a). 
 
 
Table 8.1.9.5 (b)  

 
 

Water Level for Whole Garments and CBRN Materials     
Operation Wash Cycle Procedure 

 

 

Low 
Water 

Level ±1 
cm (3/8) 

in.)   

High 
Water 
Level  
 ±1 cm  
(3/8 in.)  

 Number of 
Garments cm in.  cm in. 

 1 to 3 15 5.9  25.5 10 

 4 to 6 17.5 6.9  28 11 

 7 or more 20 7.9  30.5 12 

 
 
 

 
Table 8.1.9.5 (c)  

 
Water Level for Gloves and Glove Pouches Operation Wash Cycle 

Procedure  

     

 
Low Water 

Level 
High Water 

Level 

 + 1 cm + 1 cm 

 (3/8 in) (3/8 in) 

  cm in cm in 

Gloves 20 7.9 30.5 12 

Glove Pouches 20 7.9 30.5 12 
 
 
 
12. Revise 8.1.9.14 to read as follows: 
 
8.1.9.14 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 gloves or glove pouches shall be permitted to be dried on a forced air nontumble drying 
mechanism operated at 10oC ± 2°C (50o F ± 3°F) above current room temperature until completely dry. 
 
13. Revise 8.2.2.2 to read as follows: 
 
8.2.2.2 Samples shall be conditioned as specified in 8.2.8, 8.2.9, or 8.2.10, except CBRN garment and material samples shall be 
conditioned as specified in 8.2.8, 8.2.9, or 8.2.10 8.1.9 followed by 8.1.2. 
 



14. Revise 8.2.9.1 to read as follows: 
 
8.2.9.1 Samples for conditioning shall be in the form of a pouch as described in 8.2.9.4 8.1.14. 
 
15. Revise 8.4.2.2 to read as follows: 
 
8.4.2.2 Samples shall be conditioned as specified in 8.1.2. Other samples shall be conditioned as specified in 8.1.9 8.1.3 followed by 
conditioning as specified in 8.1.2, except CBRN garment and material samples shall be conditioned as specified in 8.1.9 followed by 
8.1.2. 
 
16. Revise 8.5.11.4 to read as follows: 
 
8.5.11.4 Sample helmets shall be positioned according to the HPI as described in 8.1.132 on the thermal headform conforming to the 
dimensions in Figure 8.5.11.4.  
 
17. Revise 8.5.2.2 to read as follows: 
 
8.5.2.2 Samples shall be conditioned as specified in 8.1.3 followed by conditioning as specified in 8.1.2, except CBRN garment and 
material samples and glove samples shall be conditioned as specified in 8.1.9 followed by conditioning as specified in 8.1.2. 
 
18. Revise the following subsections to read as follows: 
 
8.7.2.2 Samples shall be conditioned as specified in 8.1.3 followed by conditioning as specified in 8.1.2, except CBRN garment and 
material samples shall be conditioned as specified in 8.1.9 followed by conditioning as specified in 8.1.2. 
 
8.8.2.2 Samples shall be conditioned as specified in 8.1.3 followed by conditioning as specified in 8.1.2, except CBRN garment and 
material samples shall be conditioned as specified in 8.1.9 followed by conditioning as specified in 8.1.2. 
 
8.9.2.2 Samples shall be conditioned as specified in 8.1.3 followed by conditioning as specified in 8.1.2, except CBRN garment and 
material samples shall be conditioned as specified in 8.1.9 followed by conditioning as specified in 8.1.2. 
 
19. Revise 8.11.7.1 to read as follows: 
 
8.11.7.1 Specimens shall be representative of the glove body composite construction at the glove areas A-P, B-P, D-P, E-P, F-P, G-P, 
H-P, I-P, A-B, B-B, D-B, E-B, F-B, G-B, H-B, I-B as described in 8.1.143 and shall not include seams. Samples and specimens shall 
be permitted to be materials representative of those used in the construction of the glove. 
 
20. Revise 8.13.2.2 and 8.16.2.2 to read as follows: 
 
8.13.2.2 Samples shall be conditioned as specified in 8.1.3 followed by conditioning as specified in 8.1.2, except CBRN garment and 
material samples shall be conditioned as specified in 8.1.9 followed by conditioning as specified in 8.1.2. 
 
8.16.2.2 Garment materials samples shall be conditioned as specified in 8.1.3 followed by conditioning as specified in 8.1.2, except 
CBRN garment and material samples shall be conditioned as specified in 8.1.9 followed by conditioning as specified in 8.1.2. 
 
21. Revise 8.16.8.1 to read as follows: 
 
8.16.8.1 Samples for conditioning shall be in the form of a pouch as described in 8.1.14 8.1.15. 
 
22. Revise 8.17.2.2 to read as follows: 
 
8.17.2.2 Garment materials samples shall be conditioned as specified in 8.1.3 followed by conditioning as specified in 8.1.2, except 
CBRN garment and material samples shall be conditioned as specified in 8.1.9 followed by conditioning as specified in 8.1.2. 
 
23. Revise 8.17.8.1 to read as follows: 
 
8.17.8.1 Samples for conditioning shall be in the form of a pouch as described in 8.1.14 8.1.15. 
 
24. Revise 8.19.5.1to read as follows: 
 



8.19.5.1 Specimen helmets shall be positioned on the headform according to the HPI as described in 8.1.12. Where the crown 
clearance of the helmet is adjustable, the helmet shall be mounted with the least amount of clearance. Where an 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. Helmets shall be subjected to the environmental conditions specified in 8.1.2, 8.1.4, 8.1.5, and 8.1.6 prior to each impact 
and within the specified time after being removed from conditioning. 
 
25. Revise 8.20.5.1 to read as follows: 
 
8.20.5.1 The environmentally conditioned helmet shall be positioned according to the HPI as described in 8.1.132 on the 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. The helmet shall be adjusted to a size sufficient to properly fit on the 
headform with the horizontal center plane parallel and within 5 degrees of the reference plane. The front-to-back centerline of the shell 
shall be within 13 mm (0.5 in.) of the midsagittal plane of the headform. Where an 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. 
 
26. Revise 8.21.5.1.1 to read as follows: 
 
8.21.5.1.1 The helmet shall be positioned according to the HPI as described in 8.1.132 on the ISO size J headform specified in Figure 
8.23.4.1. Where the crown clearance of the helmet is adjustable, the helmet shall be mounted with the most amount of clearance. 
 
27. Revise 8.25.7.2 to read as follows: 
 
8.25.7.2 Specimens shall be representative of glove body composite construction at glove areas A-P, B-P, D-P, E-P, F-P, G-P, H-P, I-
P as described in 8.1.143. 
 
28. Revise 8.26.7.2 to read as follows: 
 
8.26.7.2 Specimens shall be representative of glove body composite construction at glove areas A-P, B-P, D-P, E-P, F-P, G-P, H-P, I-
P, A-B, B-B, D-B, E-B, F-B, G-B, H-B, I-B as described in 8.1.143. 
 
29. Revise 8.27.7.2 to read as follows: 
 
8.27.7.2 Specimens shall be representative of glove body composite construction at glove areas A-P, B-P, D-P, E-P, F-P, G-P, H-P, I-
P as described in 8.1.143. All variations in composite construction and the order of layering of composite materials shall constitute a 
new composite and shall be tested separately. 
 
30. Revise 8.29.3.5, 8.29.4, and 8.29.5.5 to read as follows: 
 
8.29.3.5 Specimen glove pairs shall be tested after being wet conditioned for wet conditions as specified in 8.1.7. 
 
8.29.4 Apparatus. The apparatus shall consist of a pulling device that is a 31.7 mm (1¼ in.) diameter fiberglass pole attached to an 
overhead calibrated force measuring device in such a fashion that pulls on the pole will be perpendicular to the ground and downward 
in direction. This pole shall be used until surface degradation occurs.  The force measuring system shall provide a graphical plot of 
force-vs-time. 
 
8.29.5.4 The test subject and the test subject’s hand shall be positioned as shown in Figure 8.29.5.4(a) then make three pulls on the 
pulling device with gloves, with peak and Figure 8.29.5.4(b), and as described below minimum pull force values measured. 
 
8.29.5.4.1 The test subject shall stand facing the pole with feet shoulder width apart. 
 
8.29.5.4.2 While wearing specimen gloves, the test subject shall grasp the pole with the bottom of the bottom hand at a height equal to 
the height of the subject. 
 
8.29.5.4.3  The hands shall be stacked on each other and the thumbs shall not overlap the fingers. 
 
8.29.5.4.4 The body shall be distanced from the pole so that the forearms are approaching vertical and in plane with the pole.   
 
8.29.5.4.5 The elbows shall be shoulder width apart, rotated  neither fully in (arms parallel to the pole) nor fully out (arms 
perpendicular to the pole). 



 

Figure 8.29.5.4(a) Position of test subject body, arms and hands with respect to pole. Photo Courtesy Intertek Testing Services, 
Used by Permission.  

 

Figure 8.29.5.4(b) Close-up of position of test subject hands on pole. Photo Courtesy Intertek Testing Services, Used by 
Permission.  

 
8.29.5.5  The test subject shall pull the pole with as much pulling force as possible in a smooth, steady, swift, and non-jerking action 
for 5 +1/-0 seconds.  The test subject shall minimize forward or backward movement during the pull as much as possible.  The test 
subject shall not bend the knees or pull down with body weight during the pull.  The test subject shall continue to pull until the test 
facilitator instructs the test subject to end the pull at 5 +1/-0 seconds Pulls shall be performed as described in 8.29.5.5.1 through 
8.29.5.5.6.  
 
31. Delete existing subsections 8.29.5.5.1 through 8.29.5.5.6 and add a new subsection 8.29.5.6 to read as follows: 
 
8.29.5.5.1 The test subject shall stand with feet together, firmly planted on the ground, and knees slightly bent. 
 
8.29.5.5.2 The stand shall be adjusted such that the cushioned bar is touching the test subject’s chest. The stand shall prevent the test 
subject’s forward movement during the pull. 
 
8.29.5.5.3 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. 
 
8.29.5.5.4 The test subject shall grasp the pulling device with hands next to each other. Thumbs shall not overlap the fingers. 
 
8.29.5.5.5 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. 
 
8.29.5.5.6 The test subject shall continuously pull on the pulling device for a minimum of 5 seconds, +1/−0 seconds. 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. 
 
8.29.5.6 The test subject shall repeat the pull described above for a total of three pulls. 



 
32. Revise 8.29.6.1 through 8.29.6.3 to read as follows: 
 
8.29.6.1 The peak pull force value for each individual pull shall be recorded and reported. Any drop in force of greater than 30% in 
any 0.2 second interval, as measured in the graphical plot of force versus time, shall be recorded and reported. 
 
8.29.6.2 The minimum pull force value occurring after the peak pull force value shall be recorded and reported. 
 
8.29.6.3 The percentage drop between the peak pull force value and the minimum pull force value shall be calculated, recorded, and 
reported. 
 
33. Revise 8.29.7.1 to read as follows: 
 
8.29.7.1 The individual percentage drop between the peak pull force value and the minimum pull force value shall be used to 
determine pass or fail performance. Any drop in force of greater than 30% in any 0.2 second interval shall constitute failing 
performance. 
 
34. Revise text as follows: 
 
8.45.5.2 While standing, each test subject shall grasp the cylinder so that the elbow is against the side of the body throughout the 
duration of the test and the arm bend creates a right angle.  
   
8.45.5.4 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 wrist, shall indicate the end of the twisting cycle. The average maximum force 
over the five attempts shall be the barehanded control value. 
 
Submitter’s Substantiation: 
 
1. The ASTM F 2412 standard needs to be updated to the current edition. 
 
2. These added paragraphs clarify the logical sequence of this section. 
 
3. These added paragraphs clarify the logical sequence of this section. 

4, 6, 8, 30, 31, 32, 33  As currently written in the 2013 edition, more information is needed to fully explain how the pulls are to be 
performed, and also how the graphic results are to be interpreted. After interlaboratory coordination it was determined that the 
additional language is necessary to perform consistent testing and to ensure a consistent level of compliant products is available to 
users.  
 
The test method as currently written does not provide sufficient detail in order for the test to be consistently applied in the evaluation 
of glove grip and requires interpretation of the testing laboratory to determine the appropriate body and hand position, which have a 
significant impact on the test results. Specific changes have been proposed in the position of the test subject’s body and hands that 
alter the original instructions for performing the test. The additional details are intended to ensure that laboratories performing this test 
conduct the test in exactly the same way. Photographs of the proper positioning of the test subject body and hands with respect to the 
pole are included in the proposed modifications to provide a clear interpretation for running this part of the test. 
 
In addition, it is proposed to base the performance of glove grip on a change in the measured force relative to the time interval in 
which that change occurs. Consequently, the criteria in paragraphs 7.1.3.5, 7.2.3.5 and 7.3.4.5 have been modified.  This modification 
was necessary because the degree of test subject hand slipping on the pole can occur at varying rates (force over time) leading to 
widely different application of the test results and potential failure of gloves that are considered to have acceptable performance. 
 
These changes were developed as the result of a meeting between Intertek Testing Services, the North Carolina State University 
Textile Protection and Comfort Center, and Underwriters’ Laboratories, where these organizations worked together to determine how 
to consistently run the test method and achieve better precision in test results.  The involvement of these organizations and their work 
on this test method were pursuant to a recommendation made by the Technical Committee on Structural and Proximity Fire Fighting 
Protective Clothing during a committee teleconference held December 2012 where specific problems with the test method and its 
application in NFPA 1971 were identified. 
 
5, 7, 9.These changes bring the requirements in line with EN ISO 20345:2011.  
  
10. This change brings all the footwear flame requirements in line together.  
   



11. The water levels for garment, materials and gloves needs to be specified in order to allow for the front load wash machines to be 
properly programmed at the testing laboratories.   
 
12. This change is adding a tolerance and provides the temperature conversion. 
 
13, 15, 18, 20, 22. These changes clarify the requirements for CBRN laundering and reference the correct section for pouch 
conditioning. 
 
14. This change references the correct section for pouch construction.  
 
16, 19, 26, 27, 28, 29 These changes reference the correct sections in the standard related to glove test areas and the helmet positioning 
index. 
 
17. This change references the correct laundry preconditioning for glove samples. 
 
21, 23 These changes reference the correct pouch construction section for moisture barrier with seams. 
 
24, 25.These changes clarify the deployment of the internal faceshield when it is an integral part of the structural integrity of the 
helmet. 
 
34. The test apparatus will be maxed out if the test subject uses their arm’s range of motion to perform this test.   In order to achieve 
more accurate results it is important the test subject use their wrist’s range of motion to perform this test.    
 
Emergency Nature: This TIA seeks to correct errors and omissions that were overlooked during the Fall 2013 revision cycle process 
of NFPA 1951.  Additionally, some parts of this TIA correct circumstances in which the standard could adversely impact a method or 
product that was inadvertently overlooked in the total revision process.    
 
 
 
Anyone may submit a comment by the closing date indicated above.  To submit a comment, please identify the number 

of the TIA and forward to the Secretary, Standards Council, 1 Batterymarch Park, Quincy, MA 02169‐7471. 

 
 
 

mailto:TIAs_Errata_FIs@nfpa.org?subject=Comment on Proposed TIA 1098

