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N O T I C E  

All questions or other  communica t ions  re la t ing  to this documen t  should be sent only 
to NFPA Headquar te rs ,  addressed to the a t t en t ion  of the Commi t t ee  responsible for 
the document .  

For in format ion  on ob ta in ing  Formal  In te rpre ta t ions  of the document ,  proposing 
Tenta t ive  In te r im Amendments ,  proposing a m e n d m e n t s  for Commi t t ee  considera- 
tion, and  appeals  on mat ters  re la t ing  to the content  of the document ,  write to the Vice 
President  and  Chief  Engineer ,  Na t iona l  Fire Protect ion Association,  Ba t te rymarch  
Park, Quincy,  MA 02269. 

A s ta tement ,  wri t ten  or oral,  tha t  is not  processed in accordance  with Section 16 of 
the Regula t ions  Governing Commi t t ee  Projects shall  not be considered the official 
posit ion of NFPA or any of its Commit tees  and  shall  not  be considered to be, nor  be 
rel ied upon as, a Formal  In te rpre ta t ion .  

L i c e n s i n g  P rov i s ion  - -  This  documen t  is copyr ighted  by the Nat iona l  Fire Protec- 
t ion Association (NFPA). 

1. Adop t ion  by  Re fe r ence  - -  Public  author i t ies  and  others are urged  to reference 
this document  in laws, ordinances,  regulat ions,  adminis t ra t ive  orders or s imi lar  in- 
s t ruments .  Any deletions, addi t ions  and changes desired by the adop t ing  author i ty  
must  be noted  separately.  Those using this me thod  are requested to notify the NFPA 
(Attent ion:  Vice President  and  Chief  Engineer)  in wri t ing of such use. The  term 
"adopt ion  by reference" means  the c i t ing of title and  publ i sh ing  in format ion  only. 

2. Adop t ion  by T r a n s c r i p t i o n  - -  A. Public  authori t ies  with l awmak ing  or rule- 
m a k i n g  powers only, upon wri t ten notice to the NFPA (Attent ion:  Vice President  and  
Chief  Engineer),  will be g r an t ed  a royalty-free license to pr in t  and  republ ish  this docu- 
ment  in whole or in part ,  with changes and additions, if any, noted separately, in laws, 
ordinances,  regulat ions,  adminis t ra t ive  orders or s imi lar  ins t ruments  hav ing  the force 
of law, provided that:  (1) due  notice of NFPA's  copyright  is con ta ined  in each law and  
in each copy thereof; and,  (2) tha t  such p r in t ing  and  republ ica t ion  is l imi ted  to 
numbers  sufficient to satisfy the jur isdict ion 's  l a w m a k i n g  or ru l emak ing  process. 
B. Once  this NFPA Code or S tandard  has been adop ted  into law, all  p r in t ings  of this 
document  by publ ic  authori t ies  with l awmaking  or ru l emak ing  powers or any other  
persons desir ing to reproduce  this document  or its contents  as adopted  by the jurisdic- 
t ion in whole or in par t ,  in any form, upon wri t ten request  to NFPA (Attent ion:  Vice 
President  and  Chief  Engineer),  will be g ran ted  a nonexclusive license to pr int ,  
republ ish,  and  vend this document  in whole or in part ,  with changes and addit ions,  if 
any, noted  separately provided tha t  due notice of NFPA's copyright  is con ta ined  in 

'each copy. Such license shall  be g ran ted  only upon agreement  to pay NFPA a royalty. 
This  royalty is required to provide funds for the research and deve lopment  necessary to 
cont inue  the work of NFPA and its volunteers in cont inual ly  u p d a t i n g  and  revising 
NFPA standards.  Under  cer ta in  circumstances,  publ ic  authori t ies  with l awmak ing  or 

• ru l emak ing  powers may apply for and  may receive a special  royalty when the publ ic  
interest  will be served thereby. 

All other  rights, inc luding  the r ight  to vend, are re ta ined by NFPA. 

(For fur ther  explanat ion,  see the Policy Concerning the Adopt ion,  Pr in t ing  and  
Publ ica t ion  of NFPA Documents  which is avai lable  upon request  from the NFPA.)  

S t a t e m e n t  o n  N F P A  P r o c e d u r e s  

This material has been developed under the published procedures of the National Fire Protec- 
tion Association, which are designed to assure the appointment of technically competent Commit- 
tees having balanced representation. While these procedures assure the highest degree of care, 
neither the National Fire Protection Association, its members, nor those participating in its ac- 
tivities accepts any liability resulting from compliance or noncompliance with the provisions given 
herein, for any restrictions imposed on materials or processes, or for the completeness of the text. 

NFPA has no power or authority to police or enforce compliance with the contents of this docu- 
ment and any certification of products stating compliance with requirements of this document is 
made at the peril of the certifier. 
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This edi t ion of NFPA 1971, Standard on Protective Clothing for 
Structural Fire Fighting, was p repa red  by the Technica l  Commi t tee  
on Protective Equ ipmen t  for Fire Fighters,  and  acted on by the Na- 
t ional  Fire Protect ion Association, Inc. on May 19, 1981, at its An- 
nual  Meet ing in Dallas, Texas.  It was issued by the S tandards  Coun- 
cil with an effective da te  of July 29, 1981. 

The  1981 edi t ion of this s t anda rd  has been approved  by the 
Amer ican  Nat iona l  S tandards  Inst i tute.  

Origin and Development of NFPA 1971 

The  original  work on this project  was done by the Sectional  Com- 
mi t tee  on Protective Equ ipmen t  for Fire Fighters  that  was a par t  of 
the Commit tee  on Fire Depa r tmen t  Equipment .  In 1973, the Sec- 
t ional  Commi t tee  released a tentat ive S tandard ,  NFPA 19A-T, Ten- 
tative Standard on Protective Clothing for Fire Fighters. The  Sec- 
t ional  Commi t tee  con t inued  its work, and  with the coopera t ion  of 
the Program for Fire Services Technology of the Nat iona l  Bureau of 
Standards ,  developed N F P A  1971, Standard on Protective Clothing 
for Structural Fire Fighting. N F P A  1971 was adop ted  as a s t andard  
at the Fall  Meet ing in Pi t tsburgh,  Pennsylvania on November  18, 
1975. 

Since that  t ime, the Sectional  Commi t tee  was removed from the 
Commit tee  on Fire Depa r tmen t  Equipment ,  and  made  a full 
technical  commit tee .  

This  1981 edi t ion of N F P A  1971 represents  a comple te  edi tor ia l  
reworking of the 1975 edi t ion to make  the documen t  more  usable by 
both  the fire service and protect ive c lothing manufac turers .  
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N O T E :  M e m b e r s h i p  on  a C o m m i t t e e  shal l  no t  in a n d  of  itself cons t i tu te  a n  
e n d o r s e m e n t  of  the  Associa t ion o r  any  d o c u m e n t  deve loped  by the  C o m m i t t e e  
on  wh ich  the  m e m b e r  serves. 



CONTENTS 1971 3 

C o n t e n t s  

Chapter 1 A d m i n i s t r a t i o n  . . . . . . . . . . . . . . . . . . . . . . . . . .  1971-  5 
1-1 Scope  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1971 5 

1-2 P u r p o s e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1971 5 

1-3 D e f i n i t i o n s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1971-  5 

1-4 G e n e r a l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1971-  6 

Chapter 2 Requirements f o r  A l l  P r o t e c t i v e  C l o t h i n g  . . .  1971-  7 

2-1 S t i t c h i n g  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1971-  7 

2-2 O u t e r  Shel l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1971-  7 

2-3 V a p o r  B a r r i e r  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1971 9 

2-4 L i n i n g s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1971-  9 

2-5 T h i c k n e s s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1971 11 

2-6 Po ck e t s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1971-11  

2-7 F a s t e n e r s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1971-- 11 

Chapter 3 Additional Requirements Only 
for Protective Coats . . . . . . . . . . . . . . . . . . . . . .  1971 14 

3-1 C o l l a r  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1971 14 

3-2 Sleeves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1971 14 

3-3 C l o s u r e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1971 15 

3-4 H a n g e r  L o o p s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1971 15 

3-5 A t t a c h m e n t  o f  L i n i n g s  . . . . . . . . . . . . . . . . . . . . . . . . .  1971 1,5 

3-6 R e t r o r e f l e c t i v e T r i m  . . . . . . . . . . . . . . . . . . . . . . . . . . .  1971 15 

3-7 W e i g h t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1971 15 

3-8 Siz ing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1971 15 

Chapter 4 Additional Requirements Only 
for Protective Trousers . . . . . . . . . . . . . . . . . . .  1971 16 

4-1 G e n e r a l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1971 16 

4-2 W e i g h t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1971 16 

4-3 S iz ing  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1971 16 

A p p e n d i x  A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1971 17 

A p p e n d i x  B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1971 23 





ADMINISTRATION 1971- 5 

NFPA 1971 

S t a n d a r d  on 

Protective Clothing for Structural Fire Fighting 

1981 Edition 

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

Information on referenced publications can be found in Appendix B. 

Chapter 1 Administration 

1-1 Scope. This  s t anda rd  applies  to protect ive c lothing for struc- 
tura l  fire f ight ing worn for pro tec t ion  against  extremes of 
t empera tu re ,  s team, hot water,  hot  part icles,  and  other  hazards  
encounte red  dur ing  fires and  re la ted  life saving. 

1-2" Purpose .  T h e  purpose  of this s t anda rd  is to improve the pro- 
tect ion af forded fire f ight ing personnel  by their  protect ive c lothing 
for s t ruc tura l  fire f ighting.  It is in t ended  to serve as a m i n i m u m  stan- 
d a r d  for fire officers and  others  responsible for purchas ing  or p repar -  
ing specifications for protect ive c lo thing for s t ructura l  fire f ight ing 
personnel .  This  s t anda rd  may  be referenced in purchase  specifica- 
tions. T h e  s t anda rd  is not  in tended  to serve as a deta i led  manufac-  
tur ing  specification.  It is p repa red ,  as far  as prac t icable ,  in terms of 
requ i red  per formance ,  avoiding specificat ions of mater ia l s  or designs 
which would prec lude  ob ta in ing  the desired results by other  means.  

1-3 Definitions. 

1-3.1 Coat .  A ga rmen t  worn to protect  the 
h u m a n  body except  the hands  and  head .  

upper  par t  of the 

1-3.2" L i n i n g .  A mate r i a l  or ma te r i a l  assemblage a t t ached  to the 
inside of the outer  shell for the purpose  of  the rmal  protec t ion  and 
padd ing .  

1-3.3 May .  This  te rm is used to state a permissive use or an alter- 
native method  to a specified requ i rement .  

1-3.4 O u t e r  Shel l .  The  outside ma te r i a l  of the garment ,  except 
t r im. 
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1-3.5 Protective Clothing for Structural Fire Fighting. Those 
garments  which are worn by fire fighters in the course of pe r fo rming  
fire f ighting opera t ions  in buildings.  The  assembled ga rmen t  consists 
of an outer  shell, vapor  barr ier ,  and  lining. 

1-3.6 Sha l l .  This  te rm indicates  a m a n d a t o r y  requi rement .  

1-3.7 Shou ld .  This  t e rm as used in Append ix  A indicates  a recom- 
menda t ion  or that  which is advised but  not required .  

1-3.8 T r i m .  A tape  mate r i a l  pe rmanen t ly  a t t ached  to the outer  
shell mate r ia l  for visibility enhancement .  

1-3.9 V a p o r  B a r r i e r .  T h a t  mate r ia l  used to prevent  or substan- 
tially inhibi t  the t ransfer  of  water,  corrosive liquids, and  steam and 
other  hot vapors from the outside of the ga rmen t  to the wearer 's  
body.  

1-4 General. 
1-4.1 The  m a n u f a c t u r e r  shall  furnish a cert i f ied s ta tement  that  
protect ive c lothing m a n u f a c t u r e d  by that  company  for fire f ighting 
personnel  meets or exceeds the requi rements  of app l icab le  tests as set 
forth in this s t andard .  

1-4.2 Tests are used for compar ison  of mater ia l s  or  systems in en- 
suring their  compl iance  with the m i n i m u m  requi rements  of this stan- 
da rd  and shall not  be deemed  as establ ishing pe r fo rmance  levels for 
all fire f ight ing si tuations to which fire f ight ing personnel  may be ex- 
posed. 

1-4.3 Protect ive c lothing shall be f lame resistant,  durab le ,  
l ightweight,  water  resistant,  non i r r i t a t ing  to the skin, and  c leanable  
as set for th hereaf ter  in this s tandard .  

1-4.4" Protective c lo thing for s t ructura l  fire f ight ing shall be 
r epa i red  in accordance  with manufac tu re r ' s  requirements .  If  protec- 
tive c lothing can not  be r epa i red  proper ly  without  decreas ing the 
protect ive quali t ies,  it shall be rep laced  with new protect ive clothing.  

1-4.5" Protective c lo thing shall be designed to give m i n i m u m  in- 
terference to physical  movement ,  the use of fire f ight ing tools and  
protect ive b rea th ing  appara tus .  

1-4.6 Mater ia ls  used in ga rmen t  const ruct ion shall not shrink more  
than  10 percent  under  heat  exposures of 500°F (260°C) in a forced 
air  oven for a per iod  of  five minutes.  
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Chapter 2 Requirements for All Protective Clothing 

2-1 Stitching. 
2-1.1 Seams. Each load-bearing seam, including pockets, their 
dividers, and the storm flap, shall possess a breaking strength of at 
least 80 lbs or 80 percent of the outer shell material when tested in 
accordance with ASTM D 1683, Standard Method of Test for Seam 
Breaking Strength (Load) of Woven Textile Fabrics (with the 
machine operated at a rate of 12 + ~ in./min). 

2-1.2 Thread.  The fiber shall be compatible with the material on 
which it is used and shall not carbonize at a temperature below 
500°F (260°C). 

2-2 Outer Shell. 

2-2.1" Material. 

2-2.1.1" The outer shell shall be fabricated of material meeting the 
requirements specified in Table 2-2.1.1. All test requirements are 
applicable after five cycles of laundering and drying in accordance 
with American Association of Textile Chemists and Colorists 
(AATCC) Method 96-Test-V-E. 

2-2.1.2 The manufacturer shall provide the purchaser with the 
following information prior to purchase: 

(a) A statement of the wearability of the garment. 

(b) A statement of the stability of the fabric at high temperatures, 
showing the effects of temperature exposures up to 500°F (260°C) in 
a forced air laboratory oven for a period of ten minutes, shall also in- 
clude temperature/shrinkage curve, tensile strength reten- 
tion/temperature curve, and an indication of the temperature at 
which the fabric will char, separate, or melt and drip. 

(c) A statement of the fabric's resistance to corrosive substances. 

2-2.1.3" The outer shell material shall not char, separate, or melt 
when placed in a forced air laboratory oven at a temperature of 
500°F (260°C) for a period of five minutes. 
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Table 2-2.1.1 Outer  Shell Requirements 

Test method references pertain to Federal Test Method Standard 
191, Textile Test Methods, unless otherwise indicated. 

Characteristics and 
Test Methods Requirements 

Tearing strength, lb (rain) 
Method 5136, except that the tearing strength of 
the specimen shall be the average of the five highest 
peak loads of resistance registered for 3 in. of 
separation of the tear. (Disregard the first high 
peak.) 

22.0 

Color fastness (minimum) 
To light, Method 5660 
To laundering, Method 5605 without bleach 
To crocking, Method 5651 

Good 
Good 
Good 

Shrinkage in laundering 
AATCC Method 96 - Test V-E 
Maximum change in length + 3% 
Maximum change in width + 3% 
Maximum difference between length and width 3% 

Water absorption, Method 5500 28% 
maximum 

Flame resistance (including trim) 
Method 5903 
Char length (inches), (max.) 
After flame (seconds), (max.) 

4.0 
2.0 
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2-2.2 Labels.  Each outer shell shall have sewn to the inside, in a 
location not covered by the lining (e.g., inside front or fly flap), one 
or more permanent  labels stating the following: 

(a) Fiber content of the outer shell fabric, to conform with the 
"Rules and Regulations under  the Textile Fiber Products Identifica- 
tion Act."  

(b) Size of  the garment .  
(c) Care instructions, including min imum instructions for 

washing or cleaning. These instructions shall include instructions for 
home machine  laundering and a caut ionary statement if this washing 
can remove the water repellent treatment.  

(d) A warning that the garment  is not a proximity or entry suit 
and should not be kept in direct contact  with flames. 

2-3 Vapor Barrier. 
2-3.1 The  vapor barrier shall have a min imum water penetrat ion 
of 25 psi when tested using Method 5512 of Federal Test Method 
Standard  191, Textile Test Methods. 

2-3.2 The  vapor barrier shall be insulated from the body. 

2-4 Linings .  
2-4.1 Material. 

2-4.1.1" The  linings shall be fabricated of material  meeting the re- 
quirements specified in Table  2-4.1.1. The  test requirements con- 
tained therein are applicable after five cycles of laundering and dry- 
ing in accordance with A A T C C  Method 96-Test III-E.  

2-4.1.2 The  manufac ture r  shall provide the following information 
to the purchaser on the high temperature  stability of the fabric, 
showing the effects of various temperature  exposures up to 500°F 
(260°C) in a forced air laboratory oven for a period of five minutes: 

(a) Tempera ture /shr inkage  curves 
(b) Tensile strength re ten t ion/ tempera ture  curves 
(c) An indication of the temperature  at which a fabric will char, 

separate, or melt and drip. 

2-4.2 Genera l  C o n f i g u r a t i o n  and Measurements. 
2-4.2.1 The  linings shall extend to within 3 in. of  the bot tom hem 
of the coat or trousers. 

2-4.2.2 The  size of the lining shall be compatible with that of the 
outer shell so they do not buckle, pull, or otherwise restrict body mo- 
tion, even when the arms are raised directly overhead. 
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T a b l e  2-4.1.1 Requirements for Linings 

Test method references pertain to Federal Test Method Standard 
191, Textile Test Methods, unless otherwise indicated. 

Characterist ics  and 
Test  Methods  

R e q u i r e m e n t s  

Tear  strength, Method 5136, 
except that the tearing strength 
of the specimen shall be the 
average of the five highest peak 
loads of resistance disregarding 
the first high peak, registered 
for 3 in. of separation of the 
tear. 

Lining type 
Single layer composite of vapor 
barrier and lining (lining next 
to body); insulation liner in a 
multiple liner coat 

Warp -- 15 lb, minimum 
Fill -- 10 lb, minimum 

Separate vapor barrier only 
Warp -- 4 lb, minimum 
Fill -- 3 lb, minimum 

Water  absorption, Method 40% maximum 
5500 

S h r i n k a g e  in l a u n d e r i n g  
AATCC Method 96-Test III-E, 
except that for those linings 
next to the body which do not 
have the vapor barrier integral 
to them, the laundering re- 
quirement will be in accor- 
dance with the washing instruc- 
tions on the label (5 cycles). 

Lining type 
Single layer composite of vapor 
barrier and lining (lining next 
to body); insulation liner in a 
multiple liner coat 

Maximum change in length 
±3% 

Maximum change in width 
± 3 %  

Maximum difference between 
length and width 

3% 
Separate vapor barrier only 

Maximum change in length 
+ 5 %  

Maximum change in width 
±5% 

Maximum difference between 
length and width 

~% 

Flame resistance, Method 5903 
Char length, maximum (in- 

ches) 
A f t e r  f l ame ,  m a x i m u m  

(seconds) 

4.0 

2.0 
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2-4.3 Labels. Each lining shall have sewn visibly to the inside, near 
the neck, one or more permanent labels stating the following: 

(a) Fiber content of the lining fabric, to conform with the rules 
and regulations under the Textile Fiber Products Identification Act. 

(b) Size of the coat for which the lining is designed. 

(c) Care instructions, including minimum instructions for clean- 
ing or washing. These instructions shall include home and commer- 
cial machine laundering instructions. 

2-5 Thickness ( insulation provision). 
2-5.1 The minimum thickness of the assembled garment shall be 
0.175 in. when tested using a compressometer with a 3-in. diameter 
presser foot set at 0.05 psi, following the procedure outlined in 
ASTM Method D 1777, allowing 5 seconds to lapse between the 
application of the load and the thickness reading. 

2-6 Pockets. 
2-6.1" The location, size and number of pockets shall be as agreed 
upon between buyer and seller. 

2-6.2 Pockets shall be reinforced in the two top corners and in flap 
corners with a series of stitches, forming a bar. 

2-6.3 Each outside pocket shall have a flap of at least 3 in. in 
depth. 

2-6.4* The lowest 5 in. of each pocket attached to the exterior of 
the outer shell shall be reinforced with a double thickness of material 
meeting the requirements of Table 2-2.1.1. 

2-6.5 The pocket shall have two holes at the bottom, a means of 
drainage for water. 

2-7 Fasteners. 
2-7. I All outer surfaces on metal parts shall be nonferrous to avoid 
sparking and shall be rust resistant. 

2-7.2 Hooks and Dees. 
2-7.2.1 The hooks and dees shall be nonferrous and shall conform 
to the general design and dimensions shown in Figure 2-7.2.1. The 
top hook may be outward facing. 
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Figure 2-7.2.1 Hook and Dee Ring (inward facing) 
(all dimensions in inches) 

Although the drawing of the hook shows 3 stays, 4 stays are allowed. 

9-7.2.2 The casting shall be sound, smooth, and free from fracture 
and repair such as impregnations, peening and weld. 

2-7.9.3 The commercial finish of the hooks and dees shall be free of 
any rough spots, burrs, and sharp or rough edges. 

2-7.3 Rivets. The rivets shall be %4 in. nominal size and shall meet 
the requirements of Type XII, Class 3, Grade B of Federal Specifica- 
tion FF-R-556C, Rivet, Solid, Small; Rivet, Split, Small; Rivet, 
Tubular,  Small; Bur, and Cups, Rivet; General Purpose. 

Exception: The inside of the rivet shank may be chamfered. 
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2-7.4 Snap Fasteners. Snap fasteners shall meet the requirements 
of style 2 of Military Specifications MIL-F-10884D, Fasteners, Snap. 

2-7.5 Fastener Tape .  
2-7.5.1" Fastener tape, hook and pile, used for pockets, collar, and 
storm flap closures shall meet the requirements of Type II, Class 4, of 
MIL-F-21840E, Fastener Tapes, Hook and Pile, Synthetic. 

2-7.5.2 The manufacturer  shall provide information to the pur- 
chaser, prior to sale, on the high temperature stability of the fastener 
tape, to include an indication of the temperature at which the 
fastener tape will char, melt, or shrink, with all results showing the 
effects of various temperature exposures up to 300°F (149°C) in a 
forced air laboratory oven for 10 minutes. 
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Chapter 3 Additional Requirements Only for 
Protective Coats 

3-1 Co l l a r .  

3-1.1" T h e  col lar  shall  be snug f i t t ing but  comfor tab le  and shall 
complete ly  cover the neck and  throat  when in the raised posit ion. 

3-1.2 T h e  col lar  shall  provide water  pene t r a t ion  pro tec t ion  at least 
equal  to the vapor  ba r r i e r  as specified in 2-3.1. 

3-1.3 Throat Strap. 
3-1.3.1 A throa t  s t rap of at least 3 in. in width  shall  be sewn to the 
unders ide  of the col lar  on the left side and  shall be closed by means  of 
hook and  pile fastener  tape  or by a snap fastener.  

3-1.3.2 The  throa t  s t rap shall  be held  in the stowed posi t ion by a 
piece of hook and  pile fastener  tape  or by a snap fastener.  

3-1.3.3 W h e n  used, hook and  pile fastener  tape  shall conform to 
the requi rements  of 2-7.5. 

3-1.3.4 W h e n  used, meta l  fasteners shall  not  contac t  the skin when 
the collar  is up  and  the th roa t  s t rap is in the closed position. 

3-2 Sleeves. 
3-2.1" Sleeves shall be a t t ached  to the coat  so that  there is no 
restr ic t ion and  the wrist remains  covered when the arms are raised 
above the head.  

3-2.2 Wristlets. 
3-2.2.1 Each sleeve shall have a sui table  and  du rab le  wristlet which 
meets  the  f lame resistance for outer  shell ma te r i a l  as specified in 
T a b l e  2-2.1.1. 

3-2.2.2 The  wristlet ensemble shall be of  a conf igura t ion  such that  
the ma te r i a l  will form a well to collect water  below the wristlet when 
the a rm is in the raised position. 

3-2.2.3 Wris t le t  mate r ia l  shall  be resilient so that  the wristlet will 
fit  snugly but  not  prohib i t  donn ing  and  will re ta in  its shape for the 
expected  life of the coat. 
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3-3 Closures. 
3-3.1"  The  front  of the coat  shall  close in a m a n n e r  which provides 
secure pro tec t ion  f rom steam and  water  when the coat  is worn and 
shall  allow f reedom for leg movement .  

3-4 Hanger Loops. 
3-4.1 Unless otherwise specified, a fabr ic  hanger  loop shall  be pro- 
vided inside the neck. It shall  be designed to provide long service and  
shall  not  tear  or separa te  f rom the coat  when the coat  is hung  up by 
the hanger  loop, loaded  evenly with a weight of  80 lbs, and  allowed 
to hang  for one minute .  

3-5 Attachment of Linings. 
3-5.1 Linings shall be securely a t t ached  to the ou te r  shell ma te r i a l  
by st i tching in the neck area.  Fas tener  tape  meet ing  the requi rements  
of  2-7.5, or  snap fasteners mee t ing  the requi rements  of 2-7.4, shall 
secure the r ema inde r  of the l iner to the front face and  wristlet areas 
of  the outer  shell. 

3-6 Retroreflective Trim. 
$-6.1" The  coat  shall  be t r i m m e d  with retroreflect ive f luorescent  
tape.  At  least 325 sq in. of t r im shall  be provided on each  coat.  T r i m  
conf igura t ion  shall  be as specified by the purchaser  and  shall  inc lude 
at  least the following conf igurat ion:  

(a) Ci rcumference  band  on each sleeve near  the cuff. 

(b) Ci rcumference  band  a round  bo t tom of  coat  within six in. of 
the coat  hem. 

3-6.2 All tape  shall be at  least two in. wide. 

3-7 Weight. 
3-7.1"  The  garments  shall  be condi t ioned  and weighed at s tandard  
a tmospher ic  condit ions in accordance  with Section 4 of Federa l  Test 
Method  S t a n d a r d  191. 

3-7.2 The  total  weight of  an assembled coat  size 40 with 40 in. back 
length  shall not  exceed 7.0 lb when weighed on a scale with an ac- 
curacy of  + 0.1 lb. 

3-8 Sizing. 
$-8.1"  The  purchaser  shall specify chest measurements  and  back  
length  in purchase  specifications for protect ive coats. 
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Chapter 4 Addi t iona l  Requ i remen t s  On ly  for 
Protective Trousers 

4-1 General. 
4-1.1" Trousers shall be provided with buttons or other holders for 
suspenders with one set of  two buttons provided on each side of the 
fly on the front of  the trousers and one set of two buttons on each side 
of  the center back. 

4-1.2 Trousers shall be provided with a fly front. Such fly shall be 
capable of being fastened and designed so as to remain fastened dur- 
ing all forms of vigorous physical movement.  

4-2 Weight .  
4-2.1" The  garments  shall be condit ioned and weighed at s tandard 
atmospheric conditions in accordance with Section 4 of Federal Test 
Method Standard 191. 

4-2.2 The  total weight of an assembled trousers size 36 with 32 in. 
inseam length shall not exceed 5.0 lb when weighed on a scale with 
an accuracy of  + 0.1 lb. 

4-3 Sizing. 

4-3.1" The purchaser shall specify waist measurement.  The  waist 
measurement  shall be made in a horizontal plane at the top edge of  
the pelvic bones and over the top of a normally worn belt and 
trousers. Overlapping allowance for the trouser fly shall be in addi- 
tion to the waist measurement.  

4-3.2* The  purchaser shall specify leg length. Leg length shall be 
the inseam length from the crotch to the bot tom of the trouser leg. 
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Append ix  A 

This Appendix is not a part of  this NFPA standard, but is mcluded for information purposes 
only. 

A-l-2  If  referenced in its entirety, care should be taken to specify 
the part icular  options which the s tandard allows, for example, the 
type of  closures, and the size and location of pockets. 

A-1-3.2 Any reference to linings in the body of this s tandard is not 
intended to refer to a winter liner which is a detachable extra lining 
used to give added protection to the wearer against the effects of cold 
weather and wind. 

A-1-4.4 Repairs should be accomplished by fire depar tment  per- 
sonnel if proper repair material  and equipment  are available and 
repair capabilities have been reviewed by the garment  manufac turer .  
If  protective clothing cannot  be properly repaired wihtout decreasing 
the protective qualities, it should be destroyed or otherwise rendered 
useless to guard  against its use at emergency situations. 

A-1-4.5 Protective clothing which is uncomfortable  to wear or 
makes the performance of fire fighting actions difficult will cause fire 
fighters to alter or not wear the protective clothing after a period of 
time, which increases the likelihood of injury to the involved person- 
nel. Designers of .protective clothing should realize that a fire fighter 
must wear many  1terns of protective clothing or equipment  and any 
interference by one item with another 's  use may lead to fire ground 
inefficiency and an unsafe situation. Fire fighter protective clothing 
and equipment  must be designed and worn as a system. 

Design Considerations. 
(a) Air Circulation. Air circulation within the coat is desirable 

for cooling. Designs which could promote this characteristic would 
be the use of spacers within the coat, billowing designs at the bot tom 
of the coat, air inlets under  the flap in the shoulder area, and air in- 
lets under  the arms. The  effect of air inlets under  the arms, however, 
appears to be small. Billow designs should not be such as to allow 
easy entry of flames to the linings of the coat. Belts, it should be 
noted, serve to increase the heat storage level. 
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(b) Impact Resistance. Striking and being struck by objects are 
the most frequent causes of injury at a fire and, of these, injuries to 
the upper extremities are the most numerous. Incorporation of im- 
pact protection in the coat by means of padding should be con- 
sidered highly desirable, provided the weight of the coat is not in- 
creased beyond the specified weight requirements, thereby increas- 
ing the danger of fatigue and heart strain, the most severe of the 
various types of injuries. 

(c) Padding. Consideration should be given by the purchaser to 
specifying elbow protection for wear resistance and heat protection 
when crawling. Padding material should meet the requirements of 
Table 2-4.1.1 and should not melt and drip. 

A-2-2.1 Leather. When used to reinforce cuffs, pockets, elbows, 
and knees leather should be a flesh split cattlehide, suede natural 
finish, conforming to Type III, Class 2 of Federal Specification KK- 
L-2004, Leather, Cattlehide, Deerskin and Horsehide, Chrome Tan- 
ned, except that the shrinkage temperature should not be less than 
230°F (110°C) and the requirements for chloroform extract, ash 
content, chrome oxide, and acidity (pH) should not apply. The 
thickness of the leather should be not less than 2 ~ oz nor more than 
4tA oz when tested in accordance with Method 1011 of Federal Test 
Method Standard 311, Leather, Methods of Sampling and Testing. 
The water resistance should be 50 taps when tested in accordance 
with Method 8121 of Federal Test Method Standard 311. 

A-2-2.1.1 The referenced test provides a 203°-212°F (95°-100°C) 
exposure in a water environment for the materials (outer shell 
material only). 

It is recommended that the coat have a minimum lightness in col- 
or. Minimum color visibility should be not less than Munsell Value 7 
(43.06%) for CIE source "C" (6774K) when tested in accordance 
with either American Society for Testing and Materials (ASTM) 
Method D 1535, Standard Method of Specifying Color by the 
MunseU System, or ASTM E 308, Standard Recommended Practice 
for Spectrophotometry and Descriptions of Color in CIE 1931. This 
acceptable level of visibility includes most whites and yellow. Of the 
non-white colors, yellow and yellow green have been found to be 
highly visible. To continue the benefits of a light color coat, the outer 
shell should be periodically cleaned. A label with washing instruc- 
tions is required on the inside of the coat. (See 2-2.2.) 

The following information is offered for guidance in the selection 
of outer shell color. 
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(a) Light colors assist visibility. 

(b) For thermal comfort  in sunlight, color has a strong effect on 
solar heating load, and light colors tend to be best. When  the coat is 
soiled, this effect is reduced. 

(c) For radiant  heat protection from fires, color has only a small 
effect on reducing the radiative heating load from fire, and soiled or 
wet clothing may negate any color effect entirely. 

(d) Only special aluminized fabric construction or reflective 
pigments offer a distinct improvement  in reducing the radiative heat 
load from fires and these only when used on the outside of the outer 
shell material.  

A method which can be used to test the water resistance of the 
coats is Method 5526, Water Resistance of Cloth with Hydrophobic 
Finish; Spray Method, of Federal Test Method Standard  191, Textile 
Test Methods. A rating of 70 is considered min imum after five 
washes, using laundering methods described in Table  2-2.1.1. 

A-2-2.1.3 The  t ime/ tempera ture  requirement  for the outer shell 
material  is not intended to establish the limiting working environ- 
ment  for the wearer but is strictly for establishing material perfor- 
mance characteristics. 

A-2-4.1.1 Test I I I -E provides a 140°-149°F (60°-65°C) exposure in 
a water environment for the materials (lining fabrics only). 

A-2-6.1 Pocket  Selection. Care should be taken to specify pockets 
large enough to carry those tools and items normally carried by the 
intended users. Placement should allow for access to the pockets 
while wearing breathing apparatus.  Specifying ballooned pockets 
will increase capacity, but may interfere with maneuverability. 
Ballooning only the back edges may serve to minimize the 
maneuverabil i ty problem. Divided pockets may be desired, as well as 
pockets for specific items, such as masks and radios. Fastening 
mechanisms for the mask on the outside of  the coat in the area of  the 
left shoulder might  also be considered. 

A-2-6.4 An optional reinforcement could be leather as outlined in 
A-2-2.1. 

A-2-7.5.1 The  ability of the two parts of the fastener tape to re- 
main  together when wet should be investigated. The  manufac ture r  
should be required to give evidence of  the fastener tape's ability to 
continue to hold under  repeated openings and closings. 
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A-3-1.1 If the mater ial  in the collar area of the outer shell is rough, 
the purchaser may wish to specify that  a liner mater ial  be used. Such 
a material  could be cotton corduroy (10 wales per inch min imum) ,  
moleskin, or other soft material ,  and  should meet the guidelines in 
Tab le  A-3-1.1 (fabric weight requirements  applicable to corduroy 
only). 

Table A-3-1.1 

Guidelines for Lining Material Use in Collar 

Test method references per ta in  to Federal Test Method Standard  
191, Textile Test Methods, unless otherwise indicated. 

Characteristics and 
Test Methods Requirements 

Fabric weight 
Method 5041 

Breaking strength 
Method 5100 

Flame resistance 
Method 5903 

Color fastness to perspiration 
AATCC Method No. 15 

Color change 
Staining 

Shrinkage in l aunder ing  
AATCC Method No. 96-Test V-E 

Max imum change in length 
Max imum change in width 
Max imum difference between 
length and width 

9 oz/yd ~ min imum* 

35 lb m i n i m u m  in warp 
and fill 

Char  length -- 4.0 in. max 
After flame time -- 2.0 sec 
m a x  

Class 3.5 or better 
Class 3.5 or better 
Results to be reported 
after 5 l aunder ing  cycles 

+5% 
+5% 

5% 

Note: All requirements above are also applicable after five cycles of launder- 
ing and drying in accordance with American Association of Textile Chemists 
and Colorists (AATCC) Method 96-Test V-E. 

*Applies to corduroy only. 



APPENDIX A 1971-21 

A-3-2.1 An  opt ional  re inforcement  for the lower par t  of the sleeve 
could be lea ther  as out l ined  in A-2-2.1 or any mater ia l  which meets 
the requi rements  of T a b l e  2-2.1.1. If  this opt ion  is desired, the pur-  
chaser must  so state in his specifications.  

A-3-3.1 Convent ional  coat  designs utilize a s torm flap to provide 
this protect ion.  

A-3.6.1 The  use of f luorescent retroreflect ive t r im mate r ia l  is an 
impor t an t  safety fea ture  for fire fighters ' outer  wear. In fo rmat ion  on 
the high t empe ra tu r e  stabil i ty of the mate r ia l  to include 
t e m p e r a t u r e / s h r i n k a g e  curves and an indica t ion  of the t empera tu re  
at which the ma te r i a l  will char  or mel t  and  dr ip,  with all results 
showing the effects of t empera tu re  exposures in a forced air  
l abora to ry  oven for 10 minutes,  should be provided by the manufac-  
turer  pr ior  to sale of the garment .  (Seeflame reistanee requirements 
in Table 2-2.1.1.) 

A possible conf igura t ion  for s t r ip ing on the front  and  back of the 
coat  would be: 

(a) Back: 

Two 15-in. vertical  stripes (separa t ion  between vertical  stripes 
should be 15 in.).  

(b) Front :  

One 30-in. vertical stripe down the center  and  two 17-in. vertical 
side stripes ( separa t ion  between vertical  stripes to be approx ima te ly  3 
in.).  

A-3-7.1 The  assembled ga rmen t  includes the requi red  outer  shell, 
vapor  barr ier ,  and  lining. If  a de tachab le  winter  l iner  is provided in 
addi t ion ,  it should be removed before conduc t ing  this weight test. 

A°3-8.1 Chest measurements  are m a d e  well up under  the arms, 
across the shoulder  blades of the individual ,  with the normal  stat ion 
un i form on. Back length is de t e rmined  by measur ing  from the col lar  
base to the coat  bot tom.  In selecting a coat  length,  considerat ion 
should be given to the pro tec t ion  afforded the leg and buttocks area  
by boots and  protect ive trousers for s t ructura l  fire fighting. Whi le  
the coats should be m a d e  to allow room for air  c i rculat ion,  in cities 
with very cold winters it may  be desirable to o rder  coats slightly 
larger  than  needed  to allow room for sweaters or vests, or to specify 
that  an addi t iona l  de tachab le  l iner be added  (other  than  that  re- 
qui red  by Section 2-4). This  addi t ional  l iner should not be con- 
s idered an insulat ion l iner for the purpose  of meet ing  the re- 
qu i rements  of Section 2-4. The  coat  should not be of a length which 


