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N O T I C E  

All quest ions  ur  o the r  c o m m u n i c a t i o n s  re la t ing  to this d o c u m e n t  should  be sent only to NFPA Head-  
qua r t e r s ,  addressed  to the a t ten t ion  of the C o m m i t t e e  responsible  for the d o c u m e n t .  

For i n f o r m a t i o n  nn the p rocedures  fl)r r eques t ing  T e c h n i c a l  Commi t t e e s  to issue Fo rma l  In te rp re ta -  
tions, p ropos ing  Ten ta t ive  In te r im Anlendn leu t s ,  p ropos ing  a n w n d m e n t s  for Conl ln i t t ee  cons idera t ion ,  a n d  
appea l s  on ma t t e r s  re la t ing  to the con ten t  of the documer t t ,  write to the Secre tary .  S t a n d a r d s  (]nun{ il, Na 
t ional  Fire Pro tec t ion  Associat ion.  B a t t e r w n a r c h  Park .  Qu incy ,  MA 02269.  

A s t a t emen t ,  wri t ten  or  oral ,  tha t  is not processed in a c c o r d a n c e  with Sect ion 16 of  the Regu la t ions  
(;o' ,rt 'rning C o m m i t t e e  t ' rojects  sha l l  tint be cons idered  the official  posi t ion of NI"I'A or any  of  its Commi t -  
tees a n d  shall  not he cons idered  to be, nor  lit" relied upon  as. a Formal  In t e rp re t a t ion ,  

l lsms of this d o c u m e n t  shnuht  consul t  app l i c ab l e  Federa l ,  State  a n d  local laws a n d  regula t ions .  NFPA 
dues not.  by the pub l i ca t i on  of this d o c u m e n t ,  i n t end  to urge  ac t ion  which  is not ill c o m p l i a n c e  with ap  
p l icahle  laws a n d  this d o c u m e n t  mav  nut  he cons t rued  as do ing  so. 

Policy Adopted bv NFPA Board of Directors on 1)ecember 3, 1982 

T h e  Board  of Direcu>rs rea f f i rms  tha t  the Na t iona l  Fire Pro tec t ion  Associat ion le~ ogniTes tha t  the tox 
icily of the p roduc t s  of c o m b u s t i o n  is an  i m p o r t a n t  fac to r  in the los,, of  lift' f rom fire. N F P A  has d e a f  with 
tha t  subject  in its te( 'hlli(al c n m m i t t e e  dnct ln lents  for lnallv years 

l h e r e  is a conce rn  tha t  the g rowing  use of synthet ic  ma te r i a l s  mav  p r o d u c e  more  or add i t i ona l  toxic 
l n o d u c t s o f c o m h u s t i o n i n a  fire e n v i r o n m e n t  T h e  B o a r d h a s .  therefore ,  asked a l I N F P A t e c h n k a l e o i m n i t  
tees to review the d o c u m e n t s  for which  they are responsible  to he sure tha t  the ducunlents  r e spond  to this 
c u r r e n t  c o m e r n ,  f n  assist the commi t t ees  ill mee t i ng  this request ,  the Board  has a p p o i n t e d  an advisory 
c o m m i t t e e  to provide specific g u i d a n c e  to the t echn ica l  commi t t ee s  on  quest ions  re la t ing  to assessing the 
haza rds  of the p r o d u c t s  of conlhtlst ioll  

Licensing Provision - -  l 'his d o c u m e n t  is c o p y r i g h t e d  bv the Na t inna l  Fire P ro t e t t i on  Associat ion 
I NFPA)  

1. A d o p t i o n  by R e f e r e n c e  - -  Publ ic  au thor i t i e s  a n d  others  are  u r g e d  to rcf( r e m e  this d o c u m e n t  ill 
laws. o rd inances ,  regnla t ions ,  a d m i m s t r a t i v e  orders  or s imi lar  ins t rmnents .  Any rich' l ions,  add i t ions  a n d  
c h a n g e s  desired By the a d o p t i n g  au tho r i t y  must  be noted  separa te ly .  "I'hose using this m e t h o d  art '  reques ted  
to notify theNFPA(Attent ion:Secretarv ,  S t a n d a r d s  Counci l )  ill wr i t ing  nl such  use The t e rm " a d o p t i o n h y  
reft ' rence'" m e a n s  the c i t ing  of t i th '  a n d  pub l i sh ing  i n f o r m a t i o n  only 

2. Adoption by Transcr ipt ion - -  A. Puhl ic  au thor i t i es  with l a w m a k i n g  or r u h ' - m a k i n g p o w e r s o n h ' .  
u p o n  wr i t ten  not ice to the NFPA (At ten t ion:  Secretary,. S t anda rds (2ounc i l 'L  will be g r a n t e d  a ruyahy  free 
license to pr in t  and repuhl i sh  this doc tnnen t  in whole or in par t ,  with c h a n g e s  a n d  add i t ions ,  if any, noted  
separa te ly ,  in laws. o rd inances ,  regula t ions ,  admin i s t r a t ive  o rders  or s imi lar  i n s t rumen t s  hav ing  the fn r te  of 
law, p rov ided  that :  ( I ) due  not ice of NFPA ' s  copyr igh t  is c o n t a i n e d  ill each  law a n d  in each  copy thereof:  
and ,  (2) tha t  such p r i n t i n g  a n d  r epuh l i ca t i on  is l imited to n u m b e r s  suff icient  to satisfy the ju r i sd ic t ion ' s  
l a w m a k i n g  nr r u h ' m a k i n g  process.  B. O n c e  this NFPA Code  or  S t a n d a r d  has been a d o p t e d  in to  law, all 
p r in t ings  o f  this d o c u m e n t  by publ ic  au thor i t i e s  with l a w m a k i n g  or r u l e m a k i n g  powers  or anv o the r  persons 
des i r ing  to re l ) roduce  this d o c u m e n t  or its con ten t s  as a d o p t e d  bv the jur isdic t ion in whole or  in par t ,  in any  
form,  upon  wr i t ten  request  to NFPA (At ten t ion :  Secre tary ,  S t a n d a r d s  Counci l ) ,  will he g r a n t e d  a nonex-  
elusive hcense to pr in t ,  republ ish ,  a n d  vend this d o c u m e n t  in whoh" or  in pa r t .  with c h a n g e s  a n d  addi t ions ,  
if any,  nnted  separa te ly  provided  tha t  due  not ice  of  NFPA ' s  copyr igh t  is c o n t a i n e d  in each  copy.  Such  
license shall be g r a n t e d  only upon  a g r e e m e n t  to pay  NFPA a royahv.  "I'hi~ royal ty  is r equ i red  to provide 
funds  for the research  a n d  deve lopmen t  necessary to con t inue  the work of NFPA a n d  its volunteers  ill con 
t inual lv  u p d a t i n g  a n d  revising NI;PA s t anda rds ,  l .!nder ce r t a in  c i r cums tances ,  pub l ic  at t thori t ies  with 
l a w m a k i n g  or r u l e m a k l n g  powers  may  app ly  ft~r a u d  may  receive a special  rnvahv  when the publ ic  interest 
will be served thereby.  

All o the r  r ights ,  i nc lud ing  the r ight  to vend,  are  r e t a ined  hy N F P A .  

(For f u r t he r  e x p l a n a t i o n ,  see the Pulley C o n c e r n i n g  the Adop t ion ,  P r i n t i n g  a n d  PuMica t ion  of NFPA 
l )ncumen t s  which  is ava i lab le  u p o n  request  f rom the NFPA ) 

Statement on NFPA Procedures 

This  ma te r i a l  has heen developed u n d e r  the publishe{t p rocedures  of the Na t iona l  Fire Pro tec t ion  
Associat ion,  which  are  des igned to assure the a p p o i n t m e n t  of  technica l ly  c o m p e t e n t  C o m m i t t e e s  hav ing  
b a l a n c e d  rep resen ta t ion .  While  these p rocedures  assure the highest  degree  of care ,  ne i ther  the Na t iona l  Fire 
P ro tec t ion  Associat ion.  its members ,  nor  those p a r t i c i p a t i n g  in its activities accep ts  any  liabili ty resul t ing  
f rom c o m p l i a n c e  or  n o n c o m p l i a n c e  with the provisions given herein,  for any  restr ict ions imposed  nn 
ma te r i a l s  or processes, or for the completeness of the text. 

NFPA has no power  or au tho r i ty  to police or  enforce  c o m p l i a n c e  with the  cnn ten t s  of  this d o c u m e n t  
a n d  any  cer t i f ica t ion  of  p roduc t s  s ta t ing  c n m p l i a n c e  with r equ i r emen t s  of  this d o c u m e n t  is m a d e  at the peril  
of  the cert i f ier  

SC FM ~ 
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1984 NFPA, All Rights Reserved 

Standard for 

Portable Fire Extinguishers 

NFPA 10-1984 

1984 Edition of NFPA 10 

This edition of NFPA 10, Standard for Portable Fire ExtinguzXhers, was prepared 
bv the Technical  Committee on Portable Fire Extinguishers and acted on by the Na- 
tional Fire Protection Association, Inc. at its Annua l  Meeting held May 21-24, 1984 in 
New Orleans, Louisiana. It was issued by the Standards Council  on June 14, 1984, 
with an effective date of July 5. 1984, and supersedes all previous editions. 

Changes other than editorial are indicated by a vertical rule in the margin  of the 
pages on which they appear.  These lines are incl'uded as an aid to the user in identify- 
ing changes from the previous edition. 

Origin and Development of NFPA 10 

In 1918 and 1919 the NFPA Committee on Field Practice (predecessor of the pres- 
ent committee) was active in developing a s tandard  on First Aid Protection, The  
earliest official NFPA standard on this subject was adopted in 1921. Revised editions 
were adopted by the Association in 1926, 1928, 1929, 1930, 1931, 1932, 1936, 1938, 
1942, 1945, 1950, 1953, 1955, 1956, 1957, 1958, 1959, 1961, 1962, 1963, 1965, 1966, 
1967, 1968, 1969, 1970, 1972, 1973, 1974, 1975, 1978, and 1981. In 1965 the previous 
editions were divided into two separate texts, one covering "installation" and the sec- 
ond covering " 'maintenance and use." The  1974 edition recombined all the informa- 
tion previously contained in NFPA 10 and 10A. A new appendix was added to the 
1974 edition to include informat ion about the selection of extinguishers for home 
hazards. Informat ion on selection and distr ibution of extinguishers was added to the 
appendix of the 1978 edition. Major revisions to provide simplification and uniformity 
were made in the 1984 edition. 
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John Howard, Amerex Corp. 
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vice Co. 

(Alternate to C. R. Fredriksen) 
Donald J. Kerlin, U.S. Coast Guard 

(Alternate to K. Wahle) 

Edward D. Leedy, Industrial Risk Insurers 

(Alternate to W. E. Dockery) 

C. A. McCorrison, Factory Mutual Engineering 
Corp. 

(Alternate to P. E. Johnson) 

D. R. Todd, Levitt Safety Ltd. 

(Alternate to G. Unger) 

Joseph H. VanSickle, National Safety Council 

(Alternate to R. R. Osman) 

Nonvoting 
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NOTE: Membership on a Committee shall not in and of itself constitute an endorsement of the 
Association or any document developed by the Committee on which the member serves. 
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N O T I C E :  An asterisk (*) to l lowmg the n u m b e r  ot h'ttvt 
de s igna t i ng  a p a r a g r a p h  indicates  e x p l a n a t o r y  ma te r i a l  on tha t  
p a r a g r a p h  in A p p e n d i x  A 

I n f o r m a t i o n  on r e fe ren (ed  p u h h ~ a t i o n s  can  be found  in 
C h a p t e r  6 anti  A p p e n d i x  (; 

Chapte r  1 I n t roduc t i on  

1-1" Scope. The  provisions of this s tandard apply to 
the selection, installation, inspection, maintenance and 
testing of portable extinguishing equipment.  The re- 
quirements given herein are M I N I M U M .  Portable ex- 
tinguishers are intended as a first line of defense to cope 
with fires of limited size. They are needed even though 
the property is equipped with automatic  sprinklers, 
standpipe and hose, or other fixed protection equipment  
(see 3-1.1, 3-1.4, 3-2.1, and 3-2.3). They do not apply to 
permanently installed systems for fire extinguishment, 
even though portions of such systems may be portable 
(such as hose and nozzles at tached to a fixed supply of ex- 
tinguishing agent) . '  

1-2" Purpose.  This s tandard is prepared for the use 
and guidance of persons charged with selecting, purchas- 
ing, installing, approving, listing, designing, and main- 
taining portable fire extinguishing equipment.  The fire 
protection requirements of this standard are general in 
nature and are not intended to abrogate the specific re- 
quirements of other NFPA standards for specific oc- 
cupancies. 

Nothing in this s tandard shall be construed as a restric- 
tion on new technologies or alternative arrangements,  
provided that the level of protection as herein described is 
not lowered and is acceptable to the authority having 
jurisdiction. 

1-3 Definitions.  

Approved.  Acceptable to the "authority having 
jurisdiction." 

N O T E :  T h e  Na t iona l  Fire Pro tec t ion  Associa t ion does not 
approve ,  inspect  or cert ify any  instal lat ions,  p rocedures ,  
e q u i p m e n t ,  or  ma te r i a l s  nor  does It a p p r o v e  or eva lua te  test ing 
labora tor ies .  In d e t e r m i n i n g  the accep tab i l i ty  of insta l la t ions  or 
p rocedures ,  e q u i p m e n t  or mater ia l s ,  the  au tho r i ty  h a w n g  
jur i sd ic t ion  may  base a c c e p t a n c e  on c o m p l i a n c e  with NFPA or 

tFixed systems are  covered by the fol lowing NFPA s t anda rds :  N F P A  
11, Low Expanston Foam and Combined Agent Systems: NFPA l lA,  
Medium and High Expansion Foam Systems: N F P A  12. Carbon Diox- 
ide Extmgutshmg Systems: N F P A  12A, Halon 1301 Ftre Extinguzshmg 
Systems; NFPA 12B. Halon 1211 Fire Extmgutshing Systems: NFPA 13, 
Installation of Sprinkler Systems: N F P A  14, Installation o) Standptpe 
and Hose Systems; NFPA 15. Water Spray Fixed Systems: N F P A  16, 
Deluge Foam- Water Sprinkler Systems and Foam Water Spray Systems. 
N F P A  17, Dry Chemical Extinguishing Systems: a n d  NFPA 96. 
Removal of Smoke and Grease-Laden Vapors from Commercial Cook- 
ing Eq uzpment. 

othm a p l n o p r i a t e  s t anda rds .  In the a l )seme of such  s t anda rds .  
said au tho r i ty  m a y  requ i re  e~idence ot proper  insta l la t ion,  p m  
cedure  or  use. T h e  au tho r i ty  hav ing  jurx~diction may  also refer 
to the h~tings or labe l ing  p ra t t i ce s  of an  o rganaza tmn  concerne<l 
wuth p r o d u c t  e~alua t ions  which  is in a posi t ion to d e t e r m i n e  

o m p l i a n c e  with a p p r o p r i a t e  s tandard~  for the currc l l t  p r o d u c  
tion ~f listed items. 

Author i ty  H a v i n g  Jur i sd ic t ion .  The  "authority 
having jurisdiction" is the organization, office or in- 
dividual responsible for "approving" equipment,  an in- 
stallation or a procedure.  

N()TE" T h e  p luase  " a u t h o r i t y  ha~ing jur isd ic t ion"  is used m 
NFP: \  d o c u m e n t s  in a b r o a d  m a n n e r  since iur isdict ions a n d  "'a l) 
p r o w d -  agencies  vary as do the i r  responsilfilities. W h e r e  puhl ic  
saft 'tv IS t m m a r y ,  the " a u t h o r i t y  hav ing  iur isdict ion " rnav be a 
federal  state,  local or o the r  regional  d e p a r t m e m  or individual  
~uch a~ a t ire cfm't ,  fire mar sha l ,  ch ief  of  a li,t '  p revent ion  
bu reau ,  l abor  d e p a r t m e n t ,  hea l th  d e p a r t m e n t ,  bu i ld ing  oftit laI. 
e lectr ical  inspector ,  or  o thers  hav ing  ~,tatutorv a tuhor i ty .  For in 
~,uran(e purposes ,  all i n su rance  inspect ion  d e p a r t m e n t ,  r a t ing  
b t t r e a u ,  o r  other  i n su rance  c o m p a n y  representa t ive  m a y  by the 
" ' au thor i ty  hav ing  lur isdict ion ' In m a n y  c i rcum>tances  the 
p rope r ty  owner  or his des igna ted  agen t  a s s u r n e s  t h e  role ot the 
" a u t h o r i t y  ha , , ing jur isd ic t inn" ,  at g o v e r n m e n t  instal lat ions,  the 
c o m m a n d i n g  otf icer  or  d e p a r t m e n t a l  official  may  be the "'au 
thor i ty  hav ing  iut i>dlctinn.'" 

BTC.  The Board of Transport  Commissitmers of 
Canada,  which formerly had jurisdiction over com- 
pressed gas cylinders and cartridges. 

Class A Fires. Class A fires are fires in ordinary corn 
bustible materials, such as wood, cloth, paper, rubber, 
anti many plastics. 

Class B Fires. Class B fires are fires in f lammable liq- 
uids, oils. greases, tars, oil base paints, lacquers, and 
f lammable gases. 

Class C Fires. Class C fires 'are fires which involve 
energized electrical equipment  where the electrical non- 
conductivity of the extinguishing media is of importance. 
(When electrical equipment  is de-energized, ex- 
tinguishers for Class A or B fires may be used safely.) 

Class D Fires. Class D fires are fires in combustible 
metals, such as magnesium, titanium, zirconium, 
sodium, lithium, and potassium. 

Compressed Gas Cylinders.  For purposes of this 
standard, compressed gas cylinders and cartridges are 
those containing carbon dioxide, nitrogen, or compressed 
air. 

CTC.  The Canadian Transpor t  Commission, which 
has jurisdiction over compressed gas cylinders and car- 
tridges. 

D O T .  The U.S. Depar tment  of Transportat ion,  
which has jurisdiction over compressed gas cylinders and 
cartridges. 

Factory Test Pressure.  The pressure at which the 
shell was tested at time of manufacture .  This pressure is 
shown on the nameplate.  

ICC. The Interstate Commerce  Commission, which 
formerly had jurisdiction over compressed gas cylinders 
and cartridges prior to 1967. 
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Inspect ion .  A "quick check" that an extinquisher is 
availahle anct will operate. It is intended to give 
reasonable a~urance  that the extinguisher is fully 
charged and operable. This is done by seeing that it is in 
its designated place, that it has not been actuated or 
tampered with, and that there is no obvious or physical 
damage or condit ion to prevent operation. 

Labeled.  Equipment  or materials to which has been 
attached a label, symbol or other identifying mark of an 
organization acceptable to the "authori ty having juris- 
diction" and concerned with product evaluation, that 
main ta ins  periodic inspection of product ion of laheled 
equipment  or materials and by whose labeling the manu-  
facturer indicates compliance with appropriate  standards 
or performance in a specified manner .  

Listed. Equipment  or materials included ip a list 
published bv an organization acceptahle to the "at;thoritv 
having jurisdiction" and concerned with product evalua- 
tion, that mainta ins  periodic inspection of production of 
listed equ ipment  or materials and whose listing states 
either that the equipment  or material  meets appropriate  
s tandards or has been tested and found suitable for use in 
a specified manner .  

N()  [ 1". 1 he m e a n s  to~ idcn t i tv ing  listed equ ipmela t  ma~ ~avx 
[(1I C'/I( ]10lgall l l , l t iOll  (ol lc( ' r l l ( 'd  with [)rodtl([  ('Va]thlliOll. ",()l'~l(' 
o f  wh :ch  do  not  rc~oRnizc e q u i p m e n t  a~ li~tcd unh'bs It is also 
l abe l ed  T h e  "au tho r i t~  h a x m g  j u r i s d l c u o n '  should  uti l ize the  
sys tem e m p l o y e d  b'~ the  hs t ing  o r g a n i z a t i o n  to tden t i fv  a li~ted 
p r o d u c t .  

Maintenance.  A "thorough check" of the ex- 
tinguisher. It is intended to give max imum assurance that 
an extinguisher will operate effectively and safely, It in- 
cludes a thorough examinat ion  and any necessary repair  
or replacement.  It will normally reveal the need for 
hydrostatic testing. 

Mild  Steel Shell.  Except for stainless steel and steel 
used for compressed gas cylinders, all other steel shells are 
defined as "mild steel" shells. 

Por tab le  Fire Ex t ingu i she r .  A portable device con- 
ta ining powder, liquid, or gases which can be expelled 
under  pressure for the purpose of suppressing or ex- 
t inguishing a fire. 

Recharging.  The replacement of the extinguishing 
agent and also includes the expellant for certain types of 
extinguishers. 

Service Pressure. The normal  operat ing pressure as 
indicated on the gage and nameplate .  

Servicing.  Servicing includes one or more of the 
following: (1) maintenance ,  (2) recharging, and (3) 
hydrostatic testing. 

Shall .  Indicates a mandatory  requirement .  

Should .  Indicates a recommendat ion  or that which is 
advised but not required. 
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1-4 Classification, Ratings and Performance of Fire 
Extinguishers.  
1-4.1 Portable fire extinguishers are classified for use on 
certain classes of fires and rated for relative extinguishing 
effectiveness at a temperature  of plus 70°F (21.1°C) by 
testing laboratories. This is based upon the preceding 
classification of fires and the f ire-extinguishment poten- 
tials as determined by fire tests. 

1-4.2" The classification and rat ing system described in 
this s tandard is that of Underwriters Laboratories Inc.. 
and Underwriters '  Laboratories of Canada  and is based 
on extinguishing preplanned fires of determined size and 
description as follows: 

CLASS A R A T I N G  Wood and excelsior. 

CLASS B R A T I N G  Two-in.  (5 . l -cm) depth 
n-heptane  fires in square pans. 

(;[,ASS C R A T I N G  No fire test. Agent must be a 
nonconductor  of electricity. 

CLASS I) RATING Special tests on specific com- 
bustible metal fires. 

1-4.3 Portable fire extinguishers used to comply with 
this s tandard shall be listed and labeled and meet or ex- 
ceed the requirements of one of the fire test standards 
anti one of the appropriate  performance standards shown 
below: 

(a )  F i r e  T e s t  S t a n d a r d s :  A N S I / U L  711 ,  
CAN4-S508-M83 

(b) Performance Standards: 

1. CO2 Types: ANSI. UL 154. CAN4-S503.-M83 

2. Dry Chemical Types: ANSI UL 299, ULC-S504 

3. Water  Types: ANSI.,UL 626, CAN4-S507.-M83 

4. Halon Types: A N S I , U L  1093, ULC-S512 

5. Foam Types: ANSI UL 8 

1-4.4" The identification of the listing and labeling 
organization, the fire test, and performance s tandard  
which the extinguisher meets or exceeds shall be clearly 
marked on each extinguisher. 

Exception: Extinguishers manufactured prior to 
January, 1, 1986. 

1-5 Classification of Hazards.  
1-5.1 Light  (Low) Hazard .  Locations where the total 
amount  of Class A combustible materials, including fur- 
nishings, decorations and contents, is of minor  quanti ty.  
These may include buildings or rooms occupied as of- 
fices, classrooms, churches, assembly halls, etc. This 
classification anticipates that the majority of contents 
items are either noncombust ib le  or so arranged that a fire 
is not likely to spread rapidly. Small amounts  of Class B 
f lammables used for dupl icat ing machines, art depart- 
ments, etc., are included provided that they are kept in 
closed containers and safely stored. 

1-5.2 Ordinary (Moderate) Hazard.  Locations where 
the total amoun t  of Class A combustibles and Class B 
f lammables are present in greater amounts  than expected 
under  Light (Low) Hazard occupancies. These occupan- 
cies could consist of offices, classrooms, mercanti le  shops 
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and all ied storage, light manufac tu r ing ,  research opera- 
tions, auto  showrooms, park ing  garages,  workshop or 
suppor t  service areas of Light  (Low) Hazard  occupancies  
and warehouses conta in ing  Class I or Class II com- 
modit ies  as defined by NFPA 231, Standard f o r  Indoor 
General Storage. 

1-5.3 E x t r a  (High)  H a z a r d .  Locations where the total  
amoun t  of Class A combust ibles  and  Class B f lammables  
are present,  in storage, p roduct ion  use and,  or finished 
product  over and  above those expected and classed as or- 
d inary  (modera te )  hazards.  These occupancies  could con- 
sist of woodworking,  vehicle repair ,  a i rcraf t  and boat  ser- 
vicing, individual  p roduc t  display showrooms, product  
convent ion center  displays, s torage and manufac tu r ing  
processes such as paint ing,  d ipping,  coating,  including 
f l ammab le  l iquid handl ing.  Also included is warehousing 
of, or in-process storage of other  than  Class [ and Class II 
commodit ies .  

1-6 G e n e r a l  R e q u i r e m e n t s .  

1-6.1 The  classification of extinguishers shall consist of 
a L E T T E R  which indicates the class of fire on which an 
ext inguisher  has been found to be effective, preceded by 
a ra t ing N U M E R A L  (Class A and B only) which indicates 
the relative ext inguishing effectiveness. 

Exception: Extingut~hers classifiedJbr use on Class C or 
D hazards shall not be required to have a numeral  
preceding the classzfication letter. 

1-6.2 Por table  extinguishers shall be ma in ta ined  in a 
fully charged  and operable  condit ion,  and  kept in their  
designated places at all ti.mes when thev are not being 
u s e d .  

P O R T A B L E  FIRE E X T I N G U I S t I E R S  

| -6 .9  Extinguishers having a gross weight not exceeding 
40 lb ( 18.14 kg) shall be installed so that  the top of the ex- 
t inguisher  is not more than 5 ft (1.53 m) above the floor. 
Extinguishers having a gross weight greater  than 40 lb 
( 18.14 kg) (except  wheeled types) shall be so installed that 
the top of the ext inguisher  is not more than 31~ ft (1.07 
In) above the floor. In no case shall the c learance between 
the bot tom of the ext inguisher  and the floor be less than 4 
in. (102 ram). 

1-6.10 Opera t ing  instructions shall be located on the 
front of the ext inguisher .  Other  labels and  markings  shall 
not be placed on the front. 

Exception: In addition to manufacturers '  labels, other 
labels that  specifically relate to operation, classification 
or warning information shall be permi t t ed  on the front.  

1-6.11 Extinguishers moun ted  in cabinets  or wall 
recesses or set on shelves shall be placed in a manner  such 
that  the ext inguisher  opera t ing  instruct ions face out- 
ward. The  locat ion of such extinguishers shall be marked 
conspicuously (see 1-6.5). 

1-6.12" Where  extinguishers are instal led in sealed 
cabinets  which are exposed to elevated temperatures ,  
cabinets  shall be provided with screened openings and 
drains.  

1-6.3 Extinguishers shall be conspicuously located 
where they will be readi ly accessible and immedia te ly  
avai lable in the event of fire. Preferably they shall be 
located along normal  paths  of travel, including exits from 
aI1 a r e a .  

1-6.4 Cabinets  housing extinguishers shall not be 
locked. 

Excep t ion :  Where  ex t ingu i shers  are sub jec t  to 
mahcious use, locked cabinets may be used provided they 
include means o[ emergency access. 

1-6.5 Extinguishers shall not be obs t ructed  or obscured 
from view. 

Exception: In large rooms, and in certain locations 
where vzkual obstruction cannot be completely  avoided, 
means shall be provided to indicate the location. 

1-6.6" Extinguishers shall be installed on the hangers or 
in the brackets  supplied,  moun ted  in cabinets,  or set on 
shelves unless the extinguishers are of the wheeled type. 

1-6.7 Extinguishers instal led under  condit ions where 
they are subject to d is lodgement  shall be instal led in 
brackets  specifically designed to cope with this problem.  

1-6.8 Extinguishers instal led under  condit ions where 
they are subject  to physical damage  shall be protected 
from impact .  

1-6.13" W a t e r  type (water,  foam, AFFF.  wett ing agent, 
and soda-acid)  extinguishers shall not be installed in 
areas where t empera tu res  are outside the range of 40 °F to 
120°F (4°C to 49°C). All other  types shall not be installed 
in areas where t empera tu res  are outside the range of 

40°F to 120°F ( 40°C to 49°C). 

Except ion No. 1: When extinguishers are installed in 
locations subject  to temperatures  outside these ranges, 
they shall be o f  a type approved and h'sted f o r  the temper- 
ature to which they are exposed, or they must  be placed 
in an enclosure capable o f  maintaining the stipulated 
range o f  temperatures.  

Except ion No. 2: Extinguishers containing plain water 
only can be protected to temperatures  as low as - 40°F 
( - 4 0 ° C )  by the addition o f  an antifreeze sh~ulated on 
the extinguisher nameplate.  Calcium chloride solutions 
shall not be used in stainless steel extinguishers. 

Except ion No. 3: Some extinguishers that use nitrogen 
as an expellant gas rather than carbon dioxide are ap- 
proved or listed f o r  temperatures  as low as - 6 5 ° F  
( - 54 °C). 

1-6.14 An ext inguisher  instruct ion manua l  shall be 
provided to the owner or his agent  giving condensed in- 
structions and cautions necessary to the installation, 
opera t ion ,  inspection, and  main tenance .  T h e  manual  
may be specific to the ext inguisher  involved or it may 
cover many types. The  manua l  shall refer to this s tandard 
as a source of deta i led  instruction.  

1-7 Un i t s .  Metric units of measurement  in this stan- 
da rd  are  in accordance  with the modern ized  metric 
system known as the In te rna t iona l  System of Units (SI). 
One unit  (liter), outside of but  recognized by SI, is com- 
monly used in in te rna t iona l  fire protect ion.  The  units are 
listed in Tab le  1-7 with conversion factors. 
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Table 1-7 

Name of Unit  Uni t  Symbol Conversion Factor 

liter l. 1 gal 3.785 L 

cu dec imeter  dm ~ 1 gal - 3.785 dms 

For addit ional  conversions and informat ion  see ASTM E380, Stan- 
dard for Metric Practice. 

1-7.1 If a value for measurement  as given in this stan- 
dard is followed by an equivalent value in other units, the 
first stated is to be regarded as the requirement.  A given 
equivalent value may be approximate.  

1-7.2 The conversion procedure for the SI units has 
been to multiply the quanti ty by the conversion factor 
and then round the result to the appropriate  number  of 
significant digits. 

Chapter 2 Selection of Extinguishers 

2-1" General Requirements. The selection of ex- 
tinguishers for a given situation shall be determined by 
the character  of the fires anticipated, the construction 
and occupancy of  the individual property, the vehicle or 
hazard to be protected, ambient- temperature  conditions, 

l 
and other factors. (See Table A-2-1, Appendz)¢ A.) The 
number,  size, placement,  and limitations of use of ex- 
tinguishers required shall be determined by using 
Chapter  3. 

2-2 Selection by Hazard. 
2-2.1 Extinguishers shall be selected for the specific 
class or classes of hazards to be protected in accordance 
with the following subdivisions. 

2-2.1.1" Extinguishers for protecting Class A hazards 
shall be selected from the following: water, antifreeze, 
soda-acid, foam, aqueous film forming foam (AFFF), 
wetting agent, loaded stream, mult ipurpose dry 
chemical, and bromochlorodif luoromethane (Halon 
1211). 

2-2.1.2 Extinguishers for protection of Class B hazards 
shall be selected from the following: bromotrifluoro- 
methane (Halon 1301), bromochlorodif luoromethane 
(Halon 1211), carbon dioxide, dry chemical types, foam, 
and aqueous film forming foam (AFFF). 

2-2.1.3" Extinguishers for protection of Class C hazards 
shall be selected from the following: bromotrifluoro- 
methane (Halon 1301), bromochlorodif luoromethane 
(Halon 1211), carbon dioxide, and dry chemical types. ~ 

~Carbon dioxide extinguishers equipped  with meta l  horns are not 
considered safe for use on fires in energized electrical e qu ipmen t  and,  
therefore,  are not classified for use on Class C hazards.  

2-2.1.4" Extinguishers and extinguishing agents for the 
protection of Class D hazards shall be of types approved 
for use on the specific combustible-metal hazard. 

2-3 Application for Specific Hazards. 
2-3.1 Class B Fire Extinguishers for Pressurized Flam- 
mable  Liquids and Pressurized Gas Fires. Fires of this 
nature are considered to be a special hazard. Class B fire 
extinguishers containing agents other than dry chemical 
are relatively ineffective on this type of hazard due to 
stream and agent characteristics. Selection of  ex- 
tinguishers for this type of hazard shall be made on the 
basis of recommendat ions by manufacturers  of this spe- 
cialized equipment.  The system used to rate extinguishers 
on Class B fires (f lammable liquids in depth) is not ap- 
plicable to these types of hazards. It has been determined 
that special nozzle design and rates of agent application 
~re required to cope with such hazards. Caution: It is 
undesirable to a t tempt  to extinguish this type of fire 
unless there is reasonable assurance that the source of fuel 
can be promptly shut off. 

2-3.2 Fire  Ex t ingu i sher  Size and Placement for Cook- 
ing Grease Fires. Extinguishers provided for the pro- 
tection of cooking grease fires shall be only of  the sodium 
bicarbonate or potassium bicarbonate dry chemical type. 
Installation shall be in accordance with Table 3-3.1 for 
Extra (High) Hazard.  

2-3.3 Three-dimensional  Class B Fires. A three- 
dimensional Class B fire involves Class B materials in mo- 
tion such as pouring, running, or dripping f lammable 
liquids and generally includes vertical as well as one or 
more horizontal surfaces. Fires of this nature are con- 
sidered to be a special hazard. Selection of extinguishers 
for this type of hazard shall be made  on the basis of 
recommendat ions by manufacturers  of this specialized 
equipment.  The  system used to rate extinguishers on 
Class B fires (f lammable liquids in depth) is not directly 
applicable to this type of hazard. 

N O T E :  T h e  ins ta l la t ion of  fixed systems should  be cons idered  
when app l i cab le .  

2-3.4 Water Soluble Flammable Liquid Fires. Foam 
and AFFF type fire extinguishers shall not be used for the 
protection of  water soluble f lammable liquids, such as 
alcohols, acetone, esters, ketones, etc., unless specifically 
referenced on the extinguisher nameplate.  

2-3.5* Elect ronic  E q u i p m e n t  Fires. Extinguishers for 
the protection of delicate electronic equipment  shall be 
selected from the following: bromotr i f luoromethane 
(Halon 1301), bromochlorodif luoromethane (Halon 
1211) and carbon dioxide. 
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C h a p t e r  3 D i s t r i b u t i o n  of  E x t i n g u i s h e r s  

3-1 G e n e r a l  R e q u i r e m e n t s .  

3 -1 .1"  T h e  m i n i m u m  n u m b e r  of  f ire ex t inguishers  
needed  to pro tec t  a p rope r ty  shall be d e t e r m i n e d  as out-  
l ined in C h a p t e r  3. F requen t ly ,  add i t iona l  ex t ingu ishers  
may  be instal led to p rov ide  m o r e  su i tab le  p ro tec t ion .  Ex- 
t inguishers  hav ing  ra t ings  less t han  specif ied in Tab le s  
3-2.1 and 3-3.1 may  be instal led p rov ided  they are  not  
used in ful f i l l ing the m i n i m u m  pro tec t ive  r e q u i r e m e n t s  of  
this chap te r .  

3 -1 .2"  Fire ex t inguishers  shall be p rov ided  for the pro- 
t ec t ion  of  bo th  the  b u i l d i n g  s t ruc ture ,  if combus t ib l e ,  
and  the  o c c u p a n c y  hazards  c o n t a i n e d  there in .  

3-1.2.1 R e q u i r e d  hu i l d ing  p ro tec t ion  shall be p rov ided  
by fire ex t ingu ishers  su i tab le  for Class A fires. 

3 -1 .2 .2"  O c c u p a n c y  haza rd  p ro tec t ion  shall  be pro-  
v ided by fire ex t ingu ishers  su i tab le  for such Class A, B. C, 
or  D fire po ten t ia l s  as m a y  be present .  

Minimum rated 
single 
extinguisher 

Maximum tloor 
area per 
unit of A 

Maximum floor 
area for 
extinguishe~ 

Maximum travel 
distance to 
extinguisher 

Table 3-2.1 

Light Ordinary Extra 
(Low) (Moderate) (Highl 

Hazard Hazard Hazard 
Occupancy Occupancy Occupancy 

2-A 2 A 4-A* 

3,000 sq tt 1,500 sq ft 1,000 sq tt 

11,250 sq ft** 11,250 sq It** 11,250 sq ft** 

75 tt 75 tt 75 it 

*l wo 2l~ gal (9..16 L) water t~pe extinguishers can be used to fultill 
the requirements of one 4 A rated extinguisher 

**See Appendix E 3 3. 

NOTE: 1 ft - I).31)5 m 
1 sq ft - I).(1929 nr z 

3-1 .2 .3  Ext ingu ishers  p rov ided  for bu i l d ing  p ro tec t ion  
may  be cons ide red  also for the  p ro tec t ion  of  occupanc ie s  
hav ing  a Class A fire po ten t ia l .  

3-1 .2 .4  C o m b u s t i b l e  bu i ld ings  hav ing  an o c c u p a n c y  
hazard  subject  to Class B a n d '  or  Class C fires shall have a 
s t anda rd  c o m p l e m e n t  of  Class A fire ex t inguishers  for 
bu i ld ing  p ro tec t ion ,  plus add i t iona l  Class B and or  Class 
C ext inguishers .  W h e r e  fire ex t inguishers  have m o r e  than  
one  let ter  c lass i f icat ion (such as 2 -A:20-B:C) ,  they may  
be cons idered  to satisfy the  r e q u i r e m e n t s  of  each  let ter  
class. 

3ol .3  R o o m s  or  areas  shah be classified genera l ly  as 
l ight  (low) haza rd ,  o rd ina ry  ( m o d e r a t e )  hazard ,  or  ext ra  
(h igh)  hazard .  L imi t ed  areas  of  g r ea t e r  or  lesser hazard  
shall  be p r o t e c t e d  as r equ i r ed .  

3-1.4 T h e  type, size, n u m b e r ,  and  p l a c e m e n t  for 
special  s torage  occupanc ies  is covered  by N F P A  231, In- 
door General Storage, N F P A  231C, Rack Storage of 
Materials, and  N F P A  231D, Storage of Rubber Tires. 

3-2 F ire  E x t i n g u i s h e r  S i z e  a n d  P l a c e m e n t  for  Class A 
H a z a r d s .  

3-2.2 Up to o n e - h a l f  of  the  c o m p l e m e n t  of  ex- 
t inguishers  as specif ied in T a b l e  3-2.1 may  be r ep laced  by 
u n i f o r m l y  spaced  1 1/~_in. (3 .81-cm)  hose s tat ions for use 
by the occupan t s  of  the bu i ld ing .  W h e n  hose stat ions are 
so p rov ided  they shall c o n f o r m  to N F P A  14, Installation 
of Standpipe and Hose Systems. T h e  loca t ion  of  hose sta- 
t ions and the p l a c e m e n t  of  f ire ex t ingu ishers  shall  be in 
such a m a n n e r  tha t  the hose s tat ions do not  rep lace  more  
than  every o the r  ex t inguisher .  

3-2.3 W h e r e  the f loor  a rea  of  a b u i l d i n g  is less t han  that  
specif ied in T a b l e  3-2.1, at least one ex t ingu i she r  of  the 
m i n i m u m  size r e c o m m e n d e d  shall  be p rov ided .  

3-2.4 T h e  p ro t ec t i on  r e q u i r e m e n t s  m a y  be fulf i l led 
with  ex t ingu ishers  of  h ighe r  r a t ing  p rov ided  the travel 
d i s tance  to such la rger  ex t ingu ishers  shall not  excceed  75 
ft (22.7 m).  

3-2.5 For  Class A ex t ingu i she r s  ra ted  u n d e r  the ra t ing  
class i f icat ion system used pr ior  to 1955, the i r  equ iva lency  
shall be in a c c o r d a n c e  with  T a b l e  3-2.5. 

3o2.1 M i n i m a l  sizes of  fire ex t inguishers  for the l isted 
g rades  of  hazards  shall  be p rov ided  on the basis of  T a b l e  
3-2.1 excep t  as m o d i f i e d  by 3-2.3. Ext inguishers  shall be 
loca ted  so tha t  the  m a x i m u m  travel  d is tances  shall  not  
exceed  those speci f ied  in T a b l e  3-2.1, excep t  as m o d i f i e d  
by 3-2.3. 

3-2 .1 .1  C e r t a i n  s m a l l e r  ex t i ngu i she r s  wh ich  are  
c h a r g e d  with  m u l t i p u r p o s e  dry chemica l  or  H a l o n  1211 
are  ra ted  on Class B and  Class C fires, bu t  have  insuffi- 
c ient  effect iveness  to ea rn  the  m i n i m u m  1-A ra t ing  even 
t h o u g h  they have  va lue  in ex t ingu i sh ing  smal le r  Class A 
fires. T h e y  shall  not  be used to m e e t  the r e q u i r e m e n t s  of  
3-2.1. 

Table 3-2.5 

All Water & Loaded Pre-1955 
Stream Types Rating 

115 to 1:~ gal A 2 
21X2 gal A-1 

4 gal A 1 
5 gal A- 1 

17 gal A 
33 gal A 

NOTE: 1 gal = 3.785 I.. 

Equivalency 

I A  
2-A 
3A 
4-A 

10-A 
20 A 
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3-3 F i r e  E x t i n g u i s h e r  S i z e  a n d  P l a c e m e n t  f o r  C l a s s  B 
F i r e s  O t h e r  t h a n  f o r  F i r e s  i n  F l a m m a b l e  L i q u i d s  o f  
A p p r e c i a b l e  D e p t h .  

3-3.1 M i n i m a l  sizes of  fire e x t i n g u i s h e r s  for  the  l isted 
g r a d e s  of h a z a r d  shal l  he p r o v i d e d  on  the  basis  of  T a h l e  
3-3.1.  E x t i n g u i s h e r s  shal l  be  l oca t ed  so t h a t  the  max-  
i m u m  t rave l  d i s t a n c e s  shal l  no t  exceed  those  spec i f ied  in 
the  t a b l e  used.  

Exception: ExtingutThers of lesser rating, desired/or 
small specific hazards within the general hazard area, 
may be used, but shall not be considered as ful/7lling any 
part af the requirements of Table 3-J.1. 

Tabh' 3-3.1 

Basic Minimum Maximum Travel 
Extinguisher Distance to 

Type of Hazard Rating Extinguishers (Ft) (m) 

l~ight {Imp) "}B "~{} {t 13 
10B .{I 1 ", 2 F, 

()rdin,l~,, {mo{lelate) I{}B 3(} 9 15 
2liB 5O 15 23 

Extra {tngh} 4{}B 3{} 9 13 
SOB ,"}(} 15.25 

N()  1 I'. 1 I he ~pe{it ied l,t t ings do not imph  tt lal fi~e~ {}t tim 
l ] ] a g l l i t u d e s  ind i {a ted I,~ the,{' r a t i n g s  w i l l  o { { t l r ,  l i t l [  I a t h { ' l  HI 
<14i;e t h e  o t } { '~a tor~  l l lO le  l i m e  a i l { I  ag { ' n l  1{} h a n d l e  d i f f i {  u l i  ~tnl l  
h i {  '~, t h a t  m a y  {){'( {11. 

N { ) I  E 2" For til{'~ revolv ing walel solubl{" t ]a lmnal} le lu tu . [s  
',ee 2 3 6 
NOII  ~. 3. For ,,twtlfi{ haeaHt atJplicatlons ,,ee Section 2 3 

3-3 .2  T w o  or  m o r e  e x t i n g u i s h e r s  of  lower  r a t i n g  shal l  
no t  he  used to fulfi l l  the  p r o t e c t i o n  r e q u i r e m e n t s  of  T a b l e  
3-3.1.  

Exception No. 1: Up to three foam extingutThers of at 
least 21/e gal (9.46 L) capacity may be used to fu!ft7l hght 
(low) hazard requirements. 

Excepttbn No 2. Up to three AFFF extingutThers of at 
least 21..~ gal (9.46 L) capacity may be used to fu(/ill extra 
(htgh) hazard requirements. 

3-3.3  T h e  p r o t e c t i o n  r e q u i r e m e n t s  m a y  be  fu l f i l led  
w i t h  e x t i n g u i s h e r s  of h i g h e r  r a t i n g s  p r o v i d e d  the  t ravel  
d i s t a n c e  to such  l a r g e r  e x t i n g u i s h e r s  shal l  no t  exceed  50 ft 
(15 .25  m).  

3-3 .4  For  Class B e x t i n g u i s h e r s  r a t e d  u n d e r  the  r a t i n g  
c lass i f i ca t ion  sys tem used p r io r  to 1955, t h e i r  e q u i v a l e n c y  
shal l  be in a c c o r d a n c e  wi th  T a b l e  3-4.5.  

3-4  F i r e  E x t i n g u i s h e r  S i z e  a n d  P l a c e m e n t  f o r  C l a s s  B 
F i r e s  i n  F l a m m a b l e  L i q u i d s  o f  A p p r e c i a b l e  D e p t h . '  

3 - 4 . 1 "  P o r t a b l e  f i re  e x t i n g u i s h e r s  sha l l  no t  be  ins t a l l ed  
as the  sole p r o t e c t i o n  for  f l a m m a b l e  l i qu id  h a z a r d s  of  a p  
p r e c i a b l e  d e p t h  [ g r e a t e r  t h a n  1/~, in. (0 .64 cm)]  w h e r e  the  
su r f ace  a r ea  exceeds  10 sq ft (0 .93  m~). 

~F{}r {hp tanks containing flammable or combustibh' liquids ex- 
{{'{'{ling 150 gal (56g I,) liquid capa{hv or having a h{luid surface ex- 
ceeding 4 sq ft ((}.314 mZ), see NFPA 3.1, Dip Tankg, for requirements of 
automatic extinguishing faeilitirs. 
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Exception. Where personnel who are trained in ex- 
tinguishing fires in the protected hazards, or a counter- 
part, are avaz7able on the premt}es, the maximum sur/ace 
area shall not exceed 20 sq f t  (l.86 rn2). 

3-4 .2  For  f l a m m a b l e  l iqu id  h a z a r d s  of  a p p r e c i a b l e  
d e p t h  such  as in d ip  or q u e n c h  tanks ,  a Class  B fire ex- 
t i n g u i s h e r  shal l  he  p r o v i d e d  on  t he  basis  of  at  least  two 
n u m e r i c a l  un i t s  of  Class B e x t i n g u i s h i n g  p o t e n t i a l  pe r  sq 
ft (0 .0929  m z) of  f l a m m a b l e  l iqu id  su r f ace  of  the  la rges t  
t a n k  h a z a r d  w i t h i n  the  a rea .  

Exception No. 1: Where approved automatic fire pro- 
tee{ion devices or systems have been installed for a JTam- 
mable liquid hazard, additional portable Class B fire 
extingut~hers may be waived. Where so waived, Class B 
extingutThers shall be provided as covered in 3-3.1 to pro- 
tect areas in the vicinity of such protected hazards. 

Exception No. 2. Foam or AFFF type extinguz}hers may 
be provided on the basis of IB of protection per sq f t  o/ 
hazard. 

3-4.3  T w o  or m o r e  e x t i n g u i s h e r s  of  lower r a t i ngs  shal l  
not  be used in lieu of  the  e x t i n g u i s h e r  r e q u i r e d  for  the  
la rges t  t ank .  

Exception. Up to three |barn or AFFF extinguishers qf 
2(/2 gal (9.46 I,) capacity may be used to /ulfiU the,se re- 
quzrements. 

3-4.4  ] r a v e l  d i s t a n c e s  for  p o r t a b l e  e x t i n g u i s h e r s  shal l  
no t  exceed  50 ft (15 .25  m).  

3-4 .4 .1  S c a t t e r e d  or  widely s e p a r a t e d  h a z a r d s  shal l  t}e 
i n d M d u a l l y  protecte{t .  A n  e x t i n g u i s h e r  in the  p r o x i m i t y  

Type and {;apaci U, 

140gl 1#1 

2 i~ i4al 
3 gal 
17 gal 
3"~, gal 

Cart)on I)*oxede 
th~d{'~ 7 Ib 
7 Ib 
10 to 12 lb 
15 to 20 ]b 
25 to 26 II} 
30 lb 
75 lb 
lli l} lb 

l)r~, Chemtcal 
4 to 6b,t Ib 
7i~e lb 
10 to 15 Ib 
20 lb 
30 11} 
75 lb and up 

N O I E  I 

N O1"1-. '2 

Tahle 3-4.5 

Pre-1955 Equivah'ncy 

BI  2 3  
B1 5 B  
B 1{) B 
B 2{) B 

3 2  I B 
3 2  2B 
3 2  2 B 
B 1 2-B 
B 1 D-B 
B 1 10-B 
B 1 10-B 
B I 0 B 

B2 2-B 
B2 5B 
B-I 5-B 
B 1 10-B 
B 1 20-B 
t?, .I0- B 

I g a l  = 3 . 7 8 5  L I Ib = 0 . 4 5 4  k g  

~ , a p o r i z i n g  l i q u i d  e x t l n R u b ,  h e r s  ( { a l l l o n  t e t r a c h l o r i d { '  o r  
t h ]o lOi i loml l l l l l ' {han{"  Ha<,{ "} ,ill,' licit l t (O~r l l / l ' d  111 lh l  ~, s tandard  
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of a hazard  shall be carefully located so as to be accessible 
in the presence of a fire without undue  danger  to the 
opera tor .  

3-4.5 For Class B extinguishers ra ted  under  the ra t ing 
classification system used pr ior  to 1955, their  equivalency 
shall be in accordance  with Tab le  3-4.5. 

3-5 F i re  E x t i n g u i s h e r  Size and Placement for Class C 
H a z a r d s .  Extinguishers with Class C ratings shall be 
requi red  where energized electr ical  equ ipmen t  may be 
encounte red  which would require  a nonconduc t ing  ex 
t inguishing medium.  This will include fire ei ther  directly 
involving or sur rounding  electr ical  equ ipment .  Since the 
fire itself is a Class A or Class B hazard,  the extinguishers 
are sized and located on the basis of the an t i c ipa ted  Class 
A or B hazard.  

N O T E :  E lec t r i ca l  equ~pr'm"nt ~h¢mht be oh" c n e r g i , ' c d  a', '~oon as 
po.~sibh" t~) p r e v e n t  re igni t i~m 

3-5.1 For extinguishers classified under  the system used 
prior  to 1955, the pre-1955 classifications of "C-2," 
"C- l , "  and "C" shall be equivalent  to the current  "C" 
designat ion.  

Exception No. 1: Carbon dioxide extingu¢}hers with 
metallic horns shall not carry any "C" classification. 

Exception No. 2: Vaporizing liquid extinguishers (car- 
bontetrachloride or chlorobromornethane base) arc" not 
recogn&ed in thz~ standard. 

3-6 Size and Placement for Class D Haza rds .  

3-6.1 Extinguishers or ext inguishing agents with Class 
D rat ings shall be provided for fires involving combust ib le  
metals.  

3-6.2 Extinguishing equ ipmen t  shall be located not 
more than 75 ft (22.7 m) from the Class D hazard.  

3-6.3 Size de te rmina t ion  shall be on the basis of the spe- 
cific combust ib le  metal ,  its physical par t ic le  size, area to 
be covered and  recommenda t ions  by the ext inguisher  
manufac tu re r  on da ta  from control  tests conducted .  

Chapter 4 Inspection, Maintenance,  and Recharging 

4-1 General. 
4-1.1 This  chapte r  is concerned with the rules govern- 
ing inspection, main tenance ,  and recharging of ex- 
tinguishers. These factors are of  p r ime  impor tance  in 
ensuring opera t ion  at the t ime of a fire. 

4-1.2 The  procedure  for inspection and main tenance  of 
fire extinguishers varies considerably.  Minimal  knowl- 
edge is necessary to per form a month ly  "quick check" or 
inspection in order  to follow the inspection procedure  as 
out l ined in Section 4-3. A t ra ined person who has 
undergone  the instructions necessary to rel iably perform 
main tenance  and has the manufac tu re r ' s  service manua l  
shall service the fire extinguishers not more than one year 
apar t ,  as out l ined in Section 4-4. 

P O R T A B L E  F I R E  E X T I N G U I S H E R S  

4-1.3 The  owner or occupant  of a proper ty  in which ex- 
t inguishers are Iocatect shall be responsible for such in- 
spection, main tenance ,  and recharging.  

4-1.4" Maintenance ,  servicing and recharging  shall be 
per formed  by t ra ined persons having avai lable the ap- 
propr ia te  servicing manual(s) ,  the proper  types of tools, 
recharge materials ,  lubricants ,  and manufac ture r ' s  
r ecommended  rep lacement  parts.  

4-2 Def in i t i ons .  

4-2.1 Inspec t ion .  Inspection is a "quick check" that  an 
ext inguisher  is avai lable and will operate .  It is in tended 
to give reasonable  assurance that  the ext inguisher  is fully 
charged and operable .  This is clone by seeing that  it is in 
its des ignated place,  that  it has not been ac tua ted  or 
t a m p e r e d  with, and that  there is no obvious or physical 
damage  or condi t ion to prevent opera t ion .  

4-2.2 M a i n t e n a n c e .  Ma in t enance  is a " thorough  
check" of the extinguisher.  It is in tended to give max- 
imum assurance that  an ext inguisher  will opera te  effec- 
tively and safely. It includes a thorough examina t ion  and 
any necessary repai r  or rep lacement ,  It will normal ly  
reveal the need for hydrostat ic  testing. 

4-2.3 R e c h a r g i n g .  Recharg ing  is the rep lacement  of 
the ext inguishing agent  and  also includes the expel lant  
for certain types of extinguishers.  

4-3 Inspection. 
4-3.1" F r e q u e n c y .  Extinguishers shall be inspecteci 
monthly ,  or at more frequent  intervals when cir- 
cumstances require.  

4-3.2 P rocedures .  Periodic inspection of extinguishers 
shall include a check of at least the following items: 

(a) Located  in des ignated place. 

(b) No obstruct ion to access or visibility. 

(c) Opera t ing  instructions on namep la t e  legible and 
facing outward.  

(d) Seals and t ampe r  indicators  not broken or missing. 

(e) Determine fullness by weighing or "heft ing."  

(f) Examine for obvious physical damage ,  corrosion, 
leakage, or clogged nozzle. 

(g) Pressure gage reading  or indica tor  in the operable  
range or position. 

4-3.3 Cor rec t ive  Ac t ion .  When  an inspection of any 
ext inguisher  reveals a deficiency in any of the conditions 
listed in (a) and (b) of 4-3.2, immedia t e  corrective action 
shall be taken.  

4-3.3.1 R e c h a r g e a b l e  Ex t ingu i she r s .  When  an in- 
spection of any rechargeable  ext inguisher  reveals a defi- 
ciency in any of the condi t ions listed in (c), (d). (e), (f), 
and (g) of 4-3.2, it shall be subjected to app l i cab le  main- 
tenance procedures .  

4-3.3.2 N o n r e c h a r g e a b l e .  When  an inspection of any 
nonref i l lable  disposable ext inguisher  reveals a deficiency 
in any of the condit ions listed in (c), (e), (f), and (g) of 
4-3.2, it shall be discharged and  removed from service. 
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4-3.4 Recordkeeping.  

4-3.4.1 Personnel making inspections shall kee t) records 
for those extinguishers that were found to require correc 
tive actions. 

4-3.4.2 At least monthly,  the (late the inspection was 
performed and the initials of the person performing the 
inspection shall be recorded. 

4-4* Maintenance. 

4-4.1 Frequency .  Extinguishers shall bc subjected to 
main tenance  not more than one year apart  or when spe- 
cifically indicated by an inspection. Maintenance  pro- 
ted res shall be performed in accordance with -t-4.2. 

4-4.1.1 Stored pressure types conta in ing a loaded 
stream agent shall be disassembled on an annual  basis 
and subjected to a complete main tenance .  Prior to 
disassembly the extinguisher shall be fully discharged to 
check the operation of the discharge valve and pressure 
gage. 

4-4.1.2" A conductivity test shall be conducte(t on all 
carbon dioxide hose assemblies. Hose assemblies found to 
be nonconduct ive shall be replaced. 

4-4.1.3 Every six vears, stored pressure extinguishers 
that require a 12-year hydrostatic test shall be emptied 
and subjected to the applicable main tenance  procedures. 
When the applicable main tenance  procedures are per 
forme<l dur ing periodic recharging or hydrostatic testing. 
the six-year requirement  shall hegin from that date. 

Exception No. 1. ExtinguL~hers having nonr~!/illabh' 
disposable containers are exempt. 

4-4.1.4 Extinguishers out of service for main tenance  or 
recharge shall be replaced bv spare extinguishers of the 
same type and at least equal rating. 

4-4.2* Procedures.  Maintenance  procedures shall in- 
clude a thorough examinat ion  of the three basic elements 
of an extinguisher: 

(a) mechanical  parts, 

(b) extinguishing agent, and 

(c) expelling means. 

Exceptzbn No. 1: It is not necessary during the annual 
maintenance to internallv examine C02 or stored 
pressure extinguishers equipped with pressure indicators 
or gages except for  those types specified in 4-4.1.1. 
HOWEVER,  such extinguz}hers shall be thoroughly 
examined externally in accordance with the applicable 
items of  4-4.2(a). 

Exception No. 2: Factory sealed ("&}posable type") ex- 
tinguishers shall be inspected and maintained only in 
accordance with the nameplate instructions. 

4-4.3* Recordkeeping.  Each extinguisher shall have a 
tag or label securely at tached that indicates the month  
and year the main tenance  was performed and shall iden- 
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tify the person performing the service.~ The same record 
tag or label shall indicate if recharging was also per- 
formed. 

4-4.3.1 For the six-year r equ i r emen to f4 -4 .1 .3 ,  th is in-  
formation shall be included on the main tenance  tag or 
label. This informat ion shall be transferred to each 
subsequent main tenance  tag or label. 

4-4.3.2 Labels indicat ing inspection, main tenance ,  
hvdrostatic fetes(s, and six-year main tenance  shall not be 
piaced on the front of the extinguisher. 

4-5 Recharging. 
4-5.1" Genera l .  All rechargeable type extinguishers 
shall be recharged after use or as indicated by an inspec- 
tion or when performing main tenance .  When performing 
the recharging, the recommendat ions  of the manufac  
turers shall be followed. For recharge chemicals, see 
4-5.3.1. 

4-5.2 Frequency .  

4-5.2.1 Soda-Acid, Foam, and  P u m p - T a n k .  Every 12 
months, soda-acid, foam, pump- tank  water, and pump- 
tank calcium chloride base antifreeze types of ex- 
tinguishers shall be recharged with new chemicals or 
water, as applicable. 

4-5.2.2 We t t i ng  Agent.  The agent in stored pressure 
wetting agent (wet chemical) extinguishers shall he re- 
placed annually.  

N O l ' k  ( )n lv  the  a g e n t  ~twcff ied on the  n a m e p l a t e  ~hall be 
used to~ r c c ~ a r g i n g  T h e  use ot wat~'r o r  o t h e r  a g e n t s  i~ 
p r o h i b i t e d .  

4-5.2.3 AFFF.  The agent, liquid or solid charge type, 
in AFFF (aqueous film forming foam) extinguishers shall 
be replaced at least once every five years. 

4-5.3 Procedures.  

4-5.3.1" Recharge  Chemicals .  Only those materials 
specified on the nameplate ,  or materials proven to have 
equal chemical composition and physical characteristics, 
shall be used. Tests shall be conducted to assure equal 
performance. 

4 -5 .3 .2*  M i x i n g  of Agen t s .  M u l t i p u r p o s e  dry 
chemicals shall not be mixed with alkaline based dry 
chemicals. 

4-5.3.3 T o p p i n g  Off. The remaining  agent in a par- 
tially discharged dry chemical extinguisher shall be 
thoroughly checked t:or the proper type, contamina t ion  
and condition. Dry chemical found to be of the wrong 
type, or contaminated,  shall be removed. 

4-5.3.4 Dry Powder.  Pails or drums containing dry 
powder agents for scoop or shovel applicat ion for use on 
metal fires shall be kept full and covered at all times. The 
dry powder shall be replaced if found damp.  (See 
,4 4 5.3.1.) 

Ltlnder  specia l  c i r c u m s t a n c e s  or  w h e n  local r e q u i r e m e n t s  a r e  m et- 
fect ,  a d d i t i o n a l  i n f o r m a t i o n  m a y  be  de,~irable or  r e q u i r e d  on  r e c o r d  
tags .  
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' t-5.3.5" Replacement pressure gages shall have the 
proper indicated charging (service) pressure, be marked 
for use with the agent in the extinguisher and be compati- 
ble with the extinguisher valve body material,  l h e  gage 
used to set the regulated source of pressure shall be 
calibwlted at least annually.  

.t-5.3.6 Precaut ionary  Pressurizat ion Measures. A 
rechargeabh, stored pressu,e type extinguisher shall he 
i)ressurized {)nix, to the charging t)ressure specified on the 
extinguisher nameplate .  A regulated source of pressure, 
set no higher than 2,'3 psi (172 kPa) above the operat ing 
(service) pressure, shall t)e used to pressurize fire 
extinguishers. 

7N'() [ ]" .\11 t l l l l t ' ~ l l [ , l [ ( ' ( l  ~ ,() t i l ( ( '  ()t t l [ ( 'x~, t l l ( '  Stl( h A ~, d I I I t l ( ) ~ t ' l l  
¢vhndct xxtt l l<)l t t  a [ ) l ( " , s t l l ( "  t ( ' g t ) IA t ( ) I  , h ( ) l l i d  l lC \Ul  I)(' tl~,Ud 
I)( '( ,ttl~(" t h l .  ( ' x t l t l ~ t l l ~ h u l  ( ( ) t l l d  I)(' ( ) \ ( ' l  [)IU~)'qli i / u ( [  ,I11({ [)()~,'q])]'~ 

) i l l ) t i l l ( '  

,l-5.3.7" Pressur iz ing  (;as. ()nlv s tandard industrial 
grade nitrogen with a dew l)oint <)f-70°F(-:')7°(:) ()r h)wer 
shall be used t(> pressurize ~tor('d pressure dry chemical 
and l la lon  type fire extinguishers. Compressed air 
through moisture traps shall not he used for pressurizing 
even th<)ugh so stated in the instructions on ol<ter ex- 
tinguishers. 

4-5.3.8  Convers ion of Ext ingu i sher  Types.  No ex- 
tinguisher shall be converted from on(" type to another, 
n<)r shall an}' extinguisher t>c converte{t to use a <tifferent 
tyt)c of extinguishing agent. 

,t-5.3.9" Remova l  of Moisture.  For all nnnwater  types 
()f extinguishers any moisture shall be removed hefore 
recharging. 

5-1.2 If. at any t ime ,  an extinguisher shows evidence of 
corrosion or mechanical  injury, it shall be hydro.statically 
tested, subject to the provisions of 5-1.3 and 5-I..I. 

Exception No. 1: P u m p  tanks do not require a 
hydrostatic test. 

Exception No. 2. Extingut}hers having nonre/illable 
dt,~posa b le eo n ta in c r,s sh a ll b e disch a rgv d a n d dtscarded. 

5-1.3 E x a m i n a t i o n  of Cyl inde r  Cond i t i on .  When an 
extinguisher cylinder or shell has one or more conditions 
listed in this suhdivision, it shall not be hwtrostaticallv 
tested but shall he destroyed I)v the owner or at his direc- 
tion: 

(a) When theve exists repairs hv soldering, wehting, 
brazing, or use of patching compounds.  

N() l E: Fol ~chling or b)azin~ (m)told ,,tool ,,hells, (om, ult the 
I ' I) ,IIIIILt(  l [ l l U l  O[" In("  ( 'Xl l l l~ l l i~ ,h ( ' l "  

(I)) When the cylinder or shell threads are damaged. 

(c) When there exists corrosion that has caused pit- 
ring. including under  removahte namepla te  band 
assemblies. 

(d) When the extinguisher has been burned in a fire. 

(el When a calcium chloride type of extinguishing 
agent was used in a stainlcss steel extinguisher. 

{fl When the shell is of copper or brass construction 
joined by soft solder or rivets. 

5-1 .4" A l u m i n u m  S h e l l / C y l i n d e r .  Ext inguishers  
having a luminum cylinders or shells suspected of being 
exposed to temperatures in excess of 350°F (177°(;) shall 
I)c removed from servi<e and suh)ected to a hydrostatic 
test. 

-t-5.3.10" Carbon Diox ide  Recharg ing .  l h e  vapor 
phase of carl>on dioxide shall not be h'ss than 99.5 per- 
(ent  carbon dioxide. l h e  water content of the liquid 
phase shall not be more than 0.01 percent by weight 
[ 30°F(  34.4°C) dew point]. Oil content  of the carbon 
dioxide shall not exceed 10 ppm by weight. 

4-5.3.11" Leak Test.  After recharging, a leak test shall 
I)(' performed on stored pressure and self-expelling types. 

,t-5.3.12 R e c h a r g i n g  Water Types.  When recharging 
stored pressure extinguishers, overfilling will result in irn 
proper discharge. The  proper amount  of liquid agent 
shall be (h ' termined by u,~ing one of the following: 

(a) exact measurement  in gallons, or by weight 

(b) use of an antioverfill tube when provided, or 

(c) use of a fill mark on extinguisher shell, if provided. 

Chapter 5 Hydrostatic  Tes t ing  

5-1 General .  

5-1.1 tlvdrostatic testing shall l)e performed by persons 
t rained in pressure testing procedures and safeguards, 
and having available suitable testing equipment ,  facilities 
and appropriate  servicing manual(s).  

5-2 Frequency .  At intervals not exceeding those 
specified in Table  :3-2, extinguishers shall be hydro- 
statically tested. 

E x c e p t i o n  No.  1: N o n r e f i l l a b l e  J a c t o r y - s e a l e d  
disposable containers do not require hydrostatic testing. 

Except ion No. 2. Extingut}hers util&ing a cylinder that 
has D O T  or CTC markings shall be hydrostatically 
tested, or replaced, according to the requirements  (~J 
D O T  or CTC. 

Exception No. 3: For extinguishers not covered in Ex- 
ceptions No. I and 2 the f irs t  retest may be conducted 
within 12 months  o f  the specified test intervals. 

5-2.1 Compressed Gas Cyl inders  and Cartridges.  
Nitrogen cylinders or cartridges used for inert gas storage 
used as an expellant for wheeled extinguishers shall be 
hydrostatically tested every five years. 

Exception." Cylinders (except those charged with carbon 
dioxide) complying with Part 173.34 (el 15, Title 49, 
Code oJ Federal Regulations, may be hydrostatically 
tested every 10 years. 

5-2.2 Hose Assemblies.  A hydrostatic test shall be per- 
formed on extinguisher hose assemblies which are 
equipped with a shutoff nozzle at the end of the hose. The 
test interval shall be the same as specified for the ex- 
tinguisher on which the hose is installed. 
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T a b l e  5-2 

t lyd ros ta t i c  rl'est I n t e r v a l  for Ex t ingu i she r s  

E x t i n g u i s h e r  T y p e  Test  I n t e r v a l  (Years) 

S~Ma .-\( ul 5 

(ia~ttidge ~)petated Water  and ot Antiircezc 5 

Stott.d Pr+. 'Shtl le  l.'x'at~'t and o l  Antifrt'el~" B 

Wett ing Agent  5 

I~'( )trill 5 

,+\lqq: ( Aqueou ,  Film Forming boam) 5 

I+oaded ,",t reatn /+ 

l)ix Cht'mic ai ui th '~tainless 5,tecl Shells 

Ca~ b<m l)u~x.h. 5 

l)rv Chenfiea]. ~,toled tqessure, with Nhld Steel >,twlls, 
Brazed Bras', Shells. or A l u m i n u m  Shells 12 

l)rv ( ihemical ,  Cat trldgC or (N'lip+<h'l ()perated, ui th  
Mihl Steel Shells 1~ 

tSromot r i f luoromethane  l l a hm 1301 12 

Bromot h h ) m d i t ] u o m m e t h , m e  t l a hm 1211 12 

l)ry Powder, Car t r idge or Cvlindcr Opera ted .  with 
Mild Steel Shells 12 

N O T E  1: All t vpeso  t extinguishers with copper or brass shells 
joined by so|t solder are prohibited from hydrostatic testing. (See 
5 ] ~(l) ) 
N() I'E 2. Stored pressure water  extinguishers with fiber glass 
shells (pre 1976) are prohibi ted from hydrostatic testing due to 
manufacturer's rec all 
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5-3.4 Test  Pressures  for  Hose Assemblies.  

5-3.4.1 Carbon dioxide hose assemblies requir ing a 
hwtrostat ic pressure test shall be tested at 1.250 psi (8619 
kPa). 

5-3.4.2 Dry chemical  and dry powder  hose assemblies 
requir ing a hydrostat ic  pressure test shall be tested at 300 
psi (2068 kPil) or at service pressure, whichever is the 
higher.  

5-4 Test Equipment and Procedures. 
5-4. l General. 

5-4.1.1 Air or gas pressure shall not be used for pressure 
testing. The  failure of an ext inguisher  shell may be 
violent and dangerous.  

5-4.1.2 When  ext inguisher  shells, cylinders, or car  
,'ridges fail a hydrostat ic  pressure test, they shall be de- 
stroyed by the owner or at his direct ion.  

5-4.2 Test  E q u i p m e n t  for  Compressed Gas Types .  

5-4.2.1 The  equ ipment  for testing cylinders and car  
tridges shall be of the water jacket  type that  meets the 
specifications of the pamphle t  Methods for ttvdrostatic 
Testing of Compressed Gas Cylinders (Pamplalet  C- l ) ,  
publ ished by the Compressed Gas Association. 

5-4.2.2 Hose assemblies of carbon dioxide extinguishers 
that  require  a hydrostat ic  test shall be tested within a 
protective cage device. 

5-3 Test  Pressures. 

5-3.1 Compressed Gas Cy l inde r s .  

5-3.1.1 Carbon  dioxide extinguishers shall be tested at 
~'4 the service pressure as s tamped into the cylinder.  

Exception: Carbon dioxide extinguishers having 
cylinder specification ICC3 shall be tested at 3,000 psi 
(20 685 kPa). 

5-3.1.2 Ni t rogen cylinders and carbon dioxide cylinders 
used with wheeled extinguishers shall be tested at 5/,+ the 
service pressure as s t amped  into the cylinder.  

5-3.2 Stored Pressure Types .  All stored pressure and 
b romochlorod i f luoromethane  (Halon 1211) types of ex+ 
tinguishers shall be hydrostat ical ly  tested at the factory 
test pressure not to exceed two times the service pressure. 

5-4.3* Test  E q u i p m e n t  for  Noncompressed  Gas Types .  
5-4.3.1 The  equ ipment  for testing noncompressed gas 
types consists of the following: 

(a) A hydrostat ic  test pump,  hand  or power opera ted ,  
to be capable  of p roduc ing  not less than 150 percent  of 
the test pressure. It is to include appropr ia t e  check valves 
and fittings. 

(b) A flexible connect ion for a t t achment  to the test 
pump.  It shall be provided with necessary fittings to test 
through the ext inguisher  nozzle, test bonnet ,  or hose 
outlet ,  as is appl icable .  

(c) A protective cage or barr ier  for personnel protec- 
tion, designed to provide visual observation of the ex 
t inguisher  under  test. 

5-4.3.2 Drying equ ipment  is required to dry all non- 
water types of extinguishers that  have passed the hydro- 
static test. 

5-3.3 S e l f - G e n e r a t i n g  and  C a r t r i d g e - O p e r a t e d  Types .  

5-3.3.1 Self-generat ing types (soda acid and foam) of 
stainless steel construct ion and car t r idge  opera ted  water 
type extinguishers of stainless steel construct ion shall be 
hydrostat ical ly tested at 350 psi (2413 kPa). (For those of 
a luminum shell construction,  see 5-1.4.) 

5-3.3.2 Cartr idge-  or cy l inder-opera ted  dry chemical  
and  dry powder  types of extinguishers shall be hydro- 
statically tested at their  original  factory test pressure as 
shown on the namep la t e  or shell. 

5-5 Testing Procedures. 

5-5.1 Compressed Gas Types .  

5-5.1.1 in addi t ion  to the visual examinat ions  required 
pr ior  to test as stated in 5-1.3, an in ternal  examina t ion  
shall be made  prior  to the hydrostat ic  test. The  pro- 
cedures for this in ternal  examina t ion  shall be in accor- 
dance with the requirements  of the Standard for Visual 
Inspection of Compressed Gas Cylinders (CGA C-6) and 
Standard for Visual Inspection of H~gh Pressure 
Aluminum Compressed Gas Cylinders (CGA C-6.1), pub- 
lished by the Compressed Gas Association. 
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5-5.1.2 The  hydrosta t ic  testing of compressed gas 
cylinders and car t r idges shall be in accordance  with the 
procedures  specified in the pamph le t  Methods for Hydro- 
static Testing of Compressed Gas Cylinders (Pamphle t  
C-1), publ ished by the Compressed Gas Association. 

5-5.2* Testing Procedures for Noncompressed Gas 
Types .  The  testing procedures  for noncompressed gas 
cylinders and shells and  hose assemblies are deta i led  in 
Append ix  A of this s t andard .  

5-5.3* Testing Procedures for Hose Assemblies .  The  
testing procedures  for hose assemblies requi r ing  a hydro- 
static test are deta i led  in Append ix  A. 

5-5.4 Recording of Tests. 
5-5.4.1 Compressed Gas Types. For compressed gas 
cvlinders and  car t r idges passing a hydrostat ic  test, the 
month  and year shall be s t amped  into the cyl inder  in ac- 
cordance  with the requi rements  set forth by D O T  or the 
Canad ian  Transpor t  Commission.  

NOTE:  It is impor t an t  that  the recording (s tamping)  be 
placed only on the shoulder,  top head.  neck, or footring (when 
so provided) of the cvlinder.  

5-5.4.2* Noncompressed Gas Types. Ext inguisher  
shells of the noncompressed gas types that  pass a hydro- 
static test shall have the test informat ion  recorded on a 
sui table  metal l ic  label or equal ly durab le  mater ia l .  The  
label shall be affixed by a heatless process to the shell. 
These labels shall be self-destructive when removal  from 
an ext inguisher  shell is a t t empted .  The  label shall include 
the following informat ion:  

(a) Month and year the test was per formed,  indica ted  
by a perforat ion,  such as by a hand  punch.  

(b) Test pressure used. 

(c) Name  or initials of person pe r fo rming  the test, or 
name  of agency pe r fo rming  the test. 

5-5.4.3 Hose assemblies passing a hydrostat ic  test do 
not require  recording.  

Chapter 6 Mandatory Referenced Publications 

6-1 This chap te r  lists publ ica t ions  referenced within 
this document  which, in whole or in par t ,  are par t  of the 
requi rements  of the document .  

6-1.1 N F P A  Standards. The  following s tandards  are 
avai lable  from the Nat ional  Fire Protect ion Association, 
Ba t te rymarch  Park, Quincy, MA 02269, and  the year 
dates shown indicate  the latest edi t ion available.  

NFPA 11-1983, Standard for Low Expansion Foam 
and Combined Agent Systems 

NFPA 11A-1983, Standard for Medium and High 
Expansion Foam Systems 

NFPA 12-1980, Standard for Carbon Dioxide Ex- 
tinguishing Systems 

NFPA 12A-1980, Standard for Halon 1301 Fire 
Extinguishing Systems 

NFPA 12B-1980, Standard for Halon 1211 Fire 
Extinguishing Systems 

NFPA 13-1983 Standard for the Installation of Sprin- 
kler Systems 

NFPA 14-1983 Standard for the Installation of Stand- 
p@e and Hose Systems 

NFPA 15-1982, Standard for Water Spray Fixed 
Systems 

NFPA 16-1980 Standard for Deluge Foam-Water 
Sprinkler and Foam-Water Spray Systems 

NFPA 17-1980, Standard for Dry Chemical Ex- 
tinguishing Systems 

NFPA 18-1979, Standard on Wetting Agents 
NFPA 34-1982, Standard for Dip Tanks Containing 

Flammable or Combustible Liquids 
NFPA 96-1984, Standard on Removal of Smoke and 

Grease-Laden Vapors from Cooking Equipment 
NFPA 231-1979, Standard for Indoor General Storage 
NFPA 231C-1980, Standard for Rack Storage of 

Materials 
NFPA 231D-1980, Standard for Storage of Rubber 

Tires 

6-1.2 Other Publications. 
6-1.2.1 A S T M  Standard. This publ ica t ion  makes 
reference to the following ASTM s tandard  and the year 
da te  indicates the latest edi t ion available.  It is available 
from the Amer ica  Society for Test ing and Materials ,  1916 
Race Street,  Ph i lade lphia ,  PA 19103. 

ASTM E380-1982, Standard for Metric Practice 

6-1.2.2 CGA Publications. This  publ ica t ion  makes 
reference to the following CGA publ ica t ions  and the year 
dates indicate  the latest edi t ion avai lable .  They are 
avai lable  from the Compressed Gas Association, 1255 Jef- 
ferson Davis Highway, Arl ington,  VA 22202. 

CGA C-1-1975, Methods of Hydrostatic Testing of 
Compressed Gas Cylinders 

CGA C-6-1975, Standard for Visual Inspection of 
Compressed Gas Cylinders (Steel) 

CGA C-6.1-1980, Standard for Visual Inspection of 
High Pressure Aluminum Compressed Gas Cylinders 

6-1.2.3 C A N  Publications. This publ ica t ion  makes 
reference to the following CAN publ ica t ions  and the year 
dates indicate  the latest edi t ion available.  They are 
avai lable  from the S tandards  Council  of Canada ,  350 
Sparks Street,  Ot tawa,  O N T  K1R 7S8. 

CAN4-S503-M83, Standard for Carbon Dioxide Hand 
and Wheeled Fire Extinguishers 

CAN4-$504-77, Standard for Dry Chemical and Dry 
Powder Hand and Wheeled Fire Extinguishers 

CAN4-S507-M83, Standard for 9 Litre Stored Pressure 
Water Type Fire Extinguzshers 

CAN4-S508-M83, Standard for Rating and Fire 
Testing of Fire Extinguishers. 

6-1.2.4 U L C  Publication. This publ ica t ion  makes 
reference to the following ULC publ ica t ion  and the year 
da te  indicates the latest edi t ion available.  It is available 
from Underwri ters '  Labora tor ies  of Canada ,  7 Crouse 
Road,  Scarborough,  O N T  M1R 3A9. 
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ULC-S504-77, Standard for Dry Chemical and Dry 
Powder Hand and Wheeled Fire Extinguishers. 

ULC-$512-77, Standard for Halogenated Agent Fire 
Extinguishers. 

6-1.2.5 U L  Publications.  This pub l ica t ion  makes 
reference to the following UL publ ica t ions  and the year  
dates indicate  the latest  edi t ion avai lable .  They  are  
avai lable  from Underwri ters  Labora tor ies  Inc. ,  333 
Pfingsten Road,  Nor thbrook ,  IL 60062. Those p receded  
by the ANSI  des ignat ion  have been approved  by the 
Amer ican  Nat iona l  S tandards  Inst i tute  Inc.,  1450 Broad- 
way, New York, NY 10018. 

A N S I / U L  8-1983, Foam Fire Extinguishers 
A N S I / U L  154-1982, Standard for Carbon Dioxide Fire 

Extinguishers 
A N S I / U L  299-1982, Standard for D~, ¢~hemical Fire 

Extinguishers 
A N S I / U L  626-1982, Standard for 21/2 Gallon Stored 

Pressure Water Type Fire Extinguishers 
A N S I / U L  711-1979, Standard for Rating and Fire 

Testing Extinguishers 
A N S I / U L  1093-1982, Standard for Halogenated 

Agent Fire Extinguishers. 

6-1.2.6 US Government  Publ icat ion.  This publ ica-  
t ion makes  reference to the following US Government  
publ ica t ion .  It is avai lable  from the Super in tenden t  of 
Documents ,  US Government  Pr in t ing  Office, Washing-  
ton, DC 20402. 

Code of Federal Regulations, Tit le  49-1979. 

Appendix A 

This Appendix is not a part of  the requirements o f  this NFPA docu- 
ment but is included for  information purposes only. 

A-l -1  P r i n c i p l e s  of  F i r e  E x t i n g u i s h m e n t .  Many fires 
are small  at origin and may be ext inguished by the use of 
p roper  por tab le  fire extinguishers.  It is strongly recom- 
mended  that  the fire d e p a r t m e n t  be notif ied as soon as a 
fire is discovered. This  a l a rm should not be delayed 
await ing results of  app l ica t ion  of por tab le  fire ex- 
tinguishers.  

Fire extinguishers can represent  an impor t an t  segment 
of  any overall fire pro tec t ion  program.  However, their  
successful funct ioning depends  upon the following condi-  
tions having been met:  

1. The  ext inguisher  is proper ly  located and  in working 
order.  

2. The  ext inguisher  is of  p roper  type for a fire which 
may occur.  

3. The  fire is discovered while still small  enough for 
the ext inguisher  to be effective. 

4. The  fire is discovered by a person ready,  willing, 
and  able to use the ext inguisher .  

A - l - 2  Respons ib i l i t y .  The  owner or  occupan t  of a 
proper ty  in which fire extinguishers are located has an 
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obl igat ion  tor the care and use of these extinguishers at 
all times. The  name  plate(s) and  instruct ion manua l  
should be read and thoroughly  unders tood by all persons 
who may  be expected to use extinguishers.  

To discharge this obl iga t ion  the owner  or occupant  
should give proper  a t tent ion  to the inspection, mainte-  
nance,  and recharg ing  of this fire protect ive equ ipment  
and should also t ra in personnel in the correct  use of fire 
extinguishers on the different  types of  fire which may oc- 
cur on the proper ty .  

An  owner or occupan t  should recognize fire hazards on 
his proper ty  and p lan  in advance exactly how and with 
what a fire will be fought and must  see that  everyone 
knows how to call the Fire Depa r tmen t  and  stress that  
they should do so for every fire, no ma t t e r  how small it 
may be. 

On larger  proper t ies  a pr ivate  fire b r igade  should be 
establ ished and t ra ined.  Personnel must  be assigned to 
inspect each fire ext inguisher  periodical ly.  Other  person- 
nel may have the duty of ma in t a in ing  and recharging  
such equ ipment  at p roper  intervals. 

Por table  fire extinguishers are appl iances  to be used by 
the occupants  of a f i re -endangered  bu i ld ing  or area.  
They are p r imar i ly  of value for immedia t e  use on small 
fires. They  have a l imited quant i ty  of ext inguishing 
mater ia l ,  and therefore  must  be used proper ly  so this 
mater ia l  is not wasted. 

Extinguishers are mechanica l  devices. They  need care 
and main tenance  at per iodic  intervals to be sure they are 
ready to opera te  proper ly  and  safely. Parts or in ternal  
chemicals  may  de ter iora te  in t ime and need rep lacement .  
They are pressure vessels in most cases, and so must be 
t rea ted  with respect and hand led  with care. 

I A-1-4.2 The  classification and ra t ing  is found on the 
label which is affixed to the extinguisher.  

EXAMPLE:  An ext inguisher  is ra ted and classified 
4-A: 20-B:C. This indicates the following: 

1. It should extinguish approx imate ly  twice as much  
Class A fire as a 2-A (21~-gal water) ra ted  extinguisher.  

2. It should extinguish approx imate ly  twenty t imes as 
much  Class B fire as a 1-B ra ted  ext inguisher .  

3. It is sui table for use on energized electrical  equip- 
ment .  

Current ly,  laborator ies  classify extinguishers for use on 
Class A fires with the following ratings:  1-A, 2-A, 3-A, 
4-A, 6-A, 10-A, 20-A, 30-A, and 40-A. Effective June 1, 
1969, extinguishers classified for use on Class B fires have 
the following ratings: l -B,  2-B, 5-B, 10-B, 20-B, 30-B, 
40-B, 60-B, 80-B, 120-B, 160-B, 240-B, 320-B, 480-B 
and 640-B. Ratings from 1-A to 20-A and 1-B to 20-B. 
inclusive, are based on indoor  fire tests: rat ings at or 
above 30-A and 30-B are based on ou tdoor  fire tests. 

Ratings of 4-B, 6-B, 8-B, 12-B, and 16-B, previously 
used to classify individual  extinguishers for use on Class B 
fires, were not used for new extinguishers after June 1, 
1969. Existing extinguishers having these ratings are ac- 
cep tab le  if they have been proper ly  inspected and  main-  
ta ined  in accordance  with this s t andard .  

For Class B fires it must  be recognized that  the amoun t  
of fire which can be ext inguished by a pa r t i cu la r  ex- 
t inguisher  is re la ted to the degree of t ra in ing  and ex- 
per ience of the opera tor .  
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For fire extinguishers classified ior use on Class C fires, 
no NUMERAl ,  is used since Class (" fires are essentially 
either Class A or Class B fires involving energized elec- 
trical wiring and equipment .  The  size of the different 
suitable extinguishers installed should be commensurate  
with the size and extent of the Class A or Class B corn 
ponents, or both, of the electrical hazard or conta in ing 
equipment  being protected. 

For extinguishers classified tor use on Class i) fires, no 
NUMERAL is used. The  relative effectiveness of these ex 
tinguishers for use on specific combustible metal fires is 
detailed on the extinguisher nameplate .  

Extinguishers which are effective on more than one 
Class of fire have mult iple LET ' IER and NLIMERAI,- 
LICI'TER classifications and ratings. 

A-1-4.4 Authorities having jurisdiction should deter- 
mine  the acceptability and credibility of the organization 
listing or labeling extinguishers. Factors such as the struc- 
ture of the organization, its principle fields of endeavor, 
its reputat ion and established expertise, its involvement 
in the s tandards-wri t ing process and the extent of its 
follow up service programs should all be assessed bet0re 
recognition is given. 

A-1-6.6 In situations where extinguishers must be tern 
porarily provided, a good practice is to provide portable 
stands, consisting of a horizontal bar on uprights with 
feet, on which the extinguishers may be hung. 

A-1-6.12 Vented extinguisher cabinets should utilize 
tinted glass and be constructed to prevent the entrance of 
insects and the accumula t ion  of water. Vented ex- 
tinguisher cabinets constructed in this manner  will lower 
the max imum internal  temperature  10-15°F (5.6-8.3°C). 

A-1-6.13 The following precautions should be noted 
where extinguishers are located in areas that have tern 
peratures outside the range of 40°F to 120°F (4°C to 
,t9°C). 

(a) Soda-acid, foam and AFFF extinguishers cannot  
be protected against temperatures below 40°F (4°C) by 
adding an antifreeze charge because it will tend to 
destroy the effectiveness of the extinguishing agent. 

(b) Plain water extinguishers should not tie protected 
against temperatures below 40°F (4°C) with ethylene 
glycol antifreeze. Do not use calcium chloride solutions in 
stainless steel extinguishers. 

(c) Extinguishers installed in machinery compart-  
ments, diesel locomotives, automotive equipment ,  
marine  engine compar tments  and hot processing facilities 
can easily be subjected to temperatures above 120°F 
(49°C). Selection of extinguishers for hazard areas with 
temperatures above the listed limits should be made on 
the basis of recommendat ions  by manufacturers  of this 
equipment .  

A-2-1 Conditions of Selection. 
A. Physical Conditions that Affect Selection. 
(1) Gross Weight. In the selection of an extinguisher, 

the physical ability of the user should be contemplated.  
When  the hazard exceeds the capabili ty of a hand  por- 
table extinguisher, wheeled extinguishers or fixed systems 
(see Section 1-1) should be considered. 
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(2) Corrostbn. In some extinguisher installations, 
there exists a possibility of exposing the extinguisher to a 
corrosive atmosphere. When this is the case, considera- 
tion should tie given to providing the extinguishers so 
exposed with proper protection or providing extin- 
guishers which have been found suitable for use in these 
conditions. 

(3) Agent Reaction. The possihility of adverse reac- 
tions, contaminat ion ,  or other effects of an extinguishing 
agent on either manufac tu r ing  processes or on equip- 
ment,  or both, should be considered in the selection of an 
extinguisher. 

(4) Wheeled Units. When wheeleit extinguishers are 
used, consideration should he given to the mobility of the 
extinguisher within the area in which it will be used. For 
outdoor locations, the use of proper rubber- t i red or wide 
r immed wheel designs should be considered according to 
terrain. For indoor locations, the size of doorways and 
passages should be large enough to permit ready passage 
of the extinguisher. 

(5) Wind and DraJL If the hazard is subject to winds 
or draft, the use of extinguishers and agents having suffi- 
cient range to overcome these conditions should be con 
sidered. 

(6) Availability oJ Personnel. Consideration should 
be given to the n u m b e r  of persons availahle to operate the 
extinguishers, the degree of t ra in ing provided, and the 
physical capability of the operator. 

B. Health and Safety Conditions that Affect Selec- 
tion. 

(1) In the selection of an extinguisher, consideration 
should be given to health and safety hazards involved in 
its main tenance  and use, as descri'bed in the following 
paragraphs. 

(2) Prominent  caut ion labels on the extinguisher, 
warning signs at entry points to confined spaces, provi- 
sion for remote application,  extra-long-range ex 
tinguisher nozzles, special ventilation, provision of 
breathing apparatus  and other personal protective equip- 
ment ,  and adequate t ra in ing of personnel are among 
measures which should be considered to minimize the ef- 
fects of these hazards. 

(3) Bromotr i f luoromethane (Halon 1301) and bromo- 
chlorodif luoromethane (Halon 1211) extinguishers con- 
tain extinguishing agents whose vapor has a low toxicity. 
However, their decomposit ion products can be hazard- 
ous. When  using these extinguishers in unventi lated 
places, such as small rooms, closets, motor vehicles, or 
other confined spaces, operators and others should avoid 
breathing the gases produced by thermal  decomposition 
of the agent. 

(4) Carbon dioxide extinguishers contain an ex- 
t inguishing agent which will not support  life when used in 
sufficient concentrat ion to extinguish a fire. The use of 
this type of extinguisher in an unvent i la ted space can 
dilute the oxygen supply. Prolonged occupancy of such 
spaces can result in loss of consciousness due to oxygen 
deficiency. 

(5) Extinguishers not rate(| for Class C hazards (water, 
antifreeze, soda-acid, loaded stream, AFFF, wetting 
agent, foam, and including carbon dioxide with metal 
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horns) present a shock hazard if used on fires involving 
energized electrical equipment .  

(6) Dry chemical extinguishers, when used in a small 
unventi lated area, may reduce visibility for a period of up 
to several minutes.  Dry chemical, discharged in an area, 
may also clog filters in air-cleaning systems. 

(7) Most fires produce toxic decomposition products of 
combust ion and some materials may produce highly toxic 
gases. Fires may also consume available oxygen or pro- 
duce dangerously high exposure to convected or radiated 
heat. All of these may affect the degree to which a fire 
can be safely approaclaed with extinguishers. (See Under- 
writers Laboratories Inc., Bulletin o f  Research No. 53 

,]uly, 1963. i ) 

Table  A-2-1 Characteristics of  Extinguishers.  

Table  A-2-1 on page 18 summarizes the characteristics 
of extinguishers and may be used as an aid in selecting ex- 
tinguishers in accordance with Chapter  2. The ratings 
given are those which were in ~ffect at the time tht} stan- 
dard was prepared. Current listings should be consulted 

for  up-to-date ratings. 

A-2-2.1.1 It is recommended that inverting types of ex- 
tinguishers be replaced with currently, available models. 
Manufacture  of inverting types of extinguishers and their 
listing by Ufiderwriters Laboratories Inc. was discon- 
t inued in 1969. As the availability of suitable replace- 
ment  parts and recharge materials diminishes, it will 
become increasingly difficult to ma in ta in  these types of 
extinguishers in a safe and reliable operat ing condit ion.  

A-2-2.1.3 The use of dry chemical extinguishers on wet 
energized electrical equ ipment  (such as rain-soaked util- 
ity poles, high vokage switch gear. and transformers) may 
aggravate electrical leakage problems. The dry chemical 
in combinat ion  with moisture provides an electrical path 
which can reduce the effectiveness of insulation protec 
tion. The removal of all traces of dry chemical from such 
equipment  after ext inguishment  is recommended.  

A-2-2.1.4 Extinguishers and Ext inguishing Agents for 
Class D Hazards.  

(1) Chemical reaction between bu rn ing  metals and 
many extinguishing agents ( including water) may range 
from explosive to inconsequential  depending  in part on 
the type, form, and quant i ty  of metal involved. In 
general, the hazards from a metal fire are significantly in- 
creased when such extinguishing agents are applied. 

N O T E '  l 'he advantages  anti hmitat inns  ot a wide variety ot 
, ommerc la l lv  avai lable metal  rite extinguishing agents are dis- 
cussed m Section 5, Chap te r  18 of the NFPA Fire Protectmn 
t tandbook  ( 15th Editinnl. 

(2) The agents and extinguishers discussed in this sec- 
tion are of specialized types and their use often involves 
special techniques peculiar to a par t icular  combustible 
metal. A given agent will not necessarily control or ex- 
tinguish all metal fires. Some agents are valuable in work- 
ing with several metals: others are useful in combat ing  

~Survev of Available l n f o r m a t m n  on the Toxicity of the Combus tmn 
and T h e r m a l  Decomposit ion Products of Certain Budding Materials 
under  Fire Conditions. 
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only one type of metal fire. The  authorities having 
jurisdiction should be consulted in each case to determine 
the desired protection for the part icular  hazard involved. 

(3) Certain combustible metals and reactive chemicals 
require special extinguishing agents or techniques. If 
there is doubt,  applicable NFPA standards should be 
consuhed or reference made to NFPA 49, Hazardous 
Chemicals Data, or NFPA 325M, Fire-Hazard Properties 
o f  Flammable Liquids, Gases, and Volatile Solids. 

(4) Reference should be made to the manufac turer ' s  
recommendat ions  for use and special technique for ex- 
t inguishing fires in various combustit)le metals. 

(5) Fire of high intensity may occur in certain metals. 
Ignit ion is generally the result of frictional heating, ex- 
posure to moisture, or exposure from a fire in other com- 
bustible materials. The greatest hazard exists when these 
metals are in the molten state, in finely divided forms of 
dust, turnings,  or shavings. 

NO 11'. Th e  tnnpertm~ ot a wide varmtv ot c o m b u q i b l e  metaN 
and the agents a~adable  fin extinguishing tireb in these metals 
are discu~sed in Section 4 Chapter  10 andSe<t lon 18, t ;hap tm 5 
of the NFPA P)re Protectmn t tandbook  115th Edition) 

A-2-3.5 Delicate electronic equ ipment  includes but is 
not limited to data processing, computers,  CAD, CAM, 
Robotics, and reproduction equipment .  While use of 
other extinguishers and extinguishing agents may suc- 
cessfully extinguish a fire in this equipment ,  their use 
may render the equipment  damaged bevond repair. Dry 
chemical residue will probably not he ahle to be com- 
pletely and immediately removed and in addit ion,  
mult ipurpose dry chemical, when exposed to tempera- 
tures in excess ot- 250°F (191°C) or relative humidi ty in 
excess of 50 percent mav cause corrosion. 

A-3-1.1 D i s t r i b u t i o n  Considera t ions .  Items that af 
feet distr ibution of portable fire extinguishers are: the 
area and arrangement  of the building occupancy condi- 
tions, the severity of the hazard, the anticipated classes of 
fire, other protective systems or devices, and the distances 
to be traveled to reach extinguishers. In addition, antic- 
ipated rate of fire spread, the intensity and rate of heat 
development, the smoke contributed by the burn ing  ma- 
terials, and the accessibility of a fire to c]ose approach with 
portable extinguishers should he considered. Wheeled ex- 
tinguishers have addit ional  agent and range and should 
be considered for areas where the addit ional  protection is 
needed. Portable extinguishers ofh'r the occupant  a 
means to assist in evacuation of a bui ld ing or occupancy. 
They are useful to knock down the fire if it occurs in the 
evacuation route. Whenever possible, the i ndMdua l  
property should be surveyed for actual protection re- 
quirements.  

A-3-1.2 Most buildings have Class A fire hazards. Ill 
any occupancy, there may be a p redominant  hazard with 
"special hazard" areas requir ing supplemental  protec 
tion. For example, a hospital will generally have need for 
Class A extinguishers covering patients '  rooms, corridors, 
offices, etc., but will need Class B extinguishers in labora- 
tories, kitchens and where f lammable  anesthetics art" 
stored or handled,  and Class C extinguishers in electrical 
switch gear or generator  rooms. 
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E x t i n g u i s h i n g  A g e n t  

W a t e r  A n t i f r e e z e  

W a t m  { 'Wet t ing  A g e n t )  

W a t e l  {Soda Ac id )  

l ,oa{h 'd  S t r e a m  

F o a m  

AI :FF  

Cal  hl)ll l ) i o x i d e  

l)rv C h e m i c a l  (So{liuni 
Bi , ,a rhonale}  

l ) rv  C h e m i c a l  ( P o t a s s i u m  
B i c a r b o n a t e )  

l )ry C h e m i { a l  ( t}{/tassiui'[i 
C h h ) r l d e )  

C a r t r i d g e  o r  

Table A-2-1 Characteristics of Extinguishers 

A p p r o x i -  P r o t e c t i o n  
H o r i z o n t a l  m a t e  R e q u i r e d  U L  o r  U I . C  

M e t h o d  o f  R a n g e  o f  T i m e  o f  B e l o w  4 0 ° F  C l a s s i f i c a -  
O p e r a t i o n  C a p a c i t y  S t r e a m  D i s c h a r g e  ( 4 ° C )  t i o n s *  

S t o r e d  P r e s s u r e  or  C a r  
t r i d g e  262 gal  30 .I0 ft 1 ra in  Yes 2 A 

P u m p  21'2 gal  30-40 | t  1 m m  Yt'~ 2-A 
P u m p  .t gal  30-40 tt 9 ra in  Yes 3 . \  
t ' u m p  5 gal  311 41) ft 2 3 ra in  Yes t A 
S t o r e d  P re s su re  1 I.~ ga l  20 ft 30 sec Yes 2 A 
C a r b o n  D i o x i d e  C v l i n d e r  25 gal  35 ft 1 12 ra in  Ye~ 10 : \  

( w h e e l e d )  
C a r b o n  l ) iox~de C y l i n d e r  45 gal  3~~ it 2 m i n  Ye~ 30 A 

( w h e e h ' d )  
C a r b o n  l ) i o x i d e  C y l i n d e r  60 ga] 35 tt 212 ra in  Ye,, -I0 A 

( w h e e l e d )  
C h e m w a l l , ,  g e n e r a t e d  ex 

pe l l an t  21',.,, ga l  31}-.tll tt 1 n n n  Ye,, 2 A 
C h e r n i c a l l )  R e n e r a t e d  ex 

pe l l an t  17 ga l  511 ft 3 ra in  Yes 10 A 
I whee l ed )  

C h e m i c a l l )  g e n e i a t e d  ex 
pe l lan t  33 gal  50 it 3 ra in  Yes 20 : \  

{whee led)  
S t o r e d  P r e s s u r e  {,i C a r t r i d g e  21,e ga l  30-.t0 tt 1 ra in  No  2 to 3 : \  1 B 
C a r h o n  D i o x i d e  C y l i n d e r  33 gal  50 ft 3 ra in  No  20 A 

( w hee led)  
C h e m i {  all?.' g e n e r a t e d  ex 

pe l lan t  212 gaI  30-40 It 11' 2 ra in  Yes <J A. I tO 6 B 
( ] h e m k  :ill,,' g e n e r a t e d  ex 

pel lant  17 ,Rail 51) tt 3 i 'nin "fe <, 1 0 - A : l O t o  12 IS 
i B heeled) 

C t w m i c a l l v  generated ex 

pe l l an t  35 gal  50 ft 3 n n n  Ye ~, 71i : \ :7 t l  to t0 B 
{ w h e e l e d  ) 

S t o r e d  P r e s s u r e  212 gal  211 05 ft 50 sec Yt's 3 : \ ; 70  to tl}-g 
N i t r o g e n  C y l i n d e r  33 ga l  30 ft 1 rnin ','e~; 20 A 160 -g  
Self Expelli l~g <21.,. to 3 tb 3-8 f/ 8 to No  I to 5 B : C  

'30 ~ec 
** 11) to 15 Ib 3 8 tt 8 to N o  2 to 10 IS (7 

30 se( 
21) lb 3 8 ft 10 to N o  10 -B:C 

30 sec 
50 to 101) lh 3 10 it 10 1o N o  10 to 20  B ' ( ]  

{ t~ tweh 'd } 30 ~ec 

Sto red  P re s su re  1 to 21,., lh 5 8 ft 8 to N o  9 to 1{} B C  
12 sv{ 

C a r t r i d g e  or  S t o r e d  
P r e s s u r e  2~t to 5 lh 5 70 tt 8 to .No 5 to 20 B:(] 

20 sec 
(]al-trld~{" Ol S to red  

Pre,,stire I; t{; 30 [h 5 20 ft l0  to No  10 to 160 -g : ( ]  

N i t r o g e n  C y l i n d e r  or  
S t o l e d  P r e s s u r e  75 to 3511 Ib 15-,15 ft 20 to Xo  .t0 to 320 B ' C  

{ wheeled ) 11)5 se{ 
C a r t r i d g e  o r  S t o r e d  
P r e s s u r e  2 t{} 5 Ih 5 19 ft 8 to N o  5 to 20 B .C  

l 0 se{ 
( ] a r t r i d g e  or  S t o r e d  

Pr('~,Stllt' 512 t(} 10 Ih 5 2{) |'t 8 t{} No  l0 to 80 B ( ]  
20 ~,{'{" 

( ' a r t r idg{"  or  S t o r e d  
P r e s s u r e  16 to 30 lh 10 20 ft 8 to N o  40 to 120 B : C  

25 se{ 
C a r t r i d g e  t8  lh 20 ft 30 se{ No  120-B: ( I  
Ni t r (}gen C v h n d e r  or  125 t{} 315 lh 15-45 ft 30 to Nil  80 t(} 6.t0 B : C  

<';Iored Pressur,. '  (whee l ed )  80 sec 

S t o r e d  t i r essure  2 to 5 Ib 5 8 ft 8 to N(> 5 to t {} -BC 
l 0 s{'c 

Sto red  P r e s s u r e  5 to 9 lb 8-12 It l0  to N o  20 to 40 B.C 
15 s{'{ 

Sto red  Pres'~ure 912 to 90 Ib 10 15 ft 15 to N o  .t0 to 60 B C  
20 sec 

Store{[ P r e s s u r e  1!tl 2 t{} 30 Ih ,5 20 ft 1{} to No  6{} to 80 B :C  
25 se{ 

S to red  t ' r e s su re  125 t{} 200 lh 15 ,t5 It 30 to No  160 B : C  
t0 ~,ec 



l ) rv  C h e m i c a l  ( A m m o n i u m  
i 'b .osphate)  

Dtv  Chemica l  (Foam Corn 
pat ible)  

l ) rv  Chemica l  ( P o t a s s i u m  
( :h lor lde)  

l ) rv  C h e m i c a l  (Po tass ium 
Bica rbona te  Urea based) 

l t a l o n  l r01  (Bromot r i t l uo ro -  
me thane )  

H a h m  1211 { B r o m o t  h lorodi  
f luoromethane}  

S to red  Pressure 

S tored  Pressure or 
C a r t r i d g e  

S to red  Pre~,sure or 
C a r t r i d g e  

S to red  Pressure or 
C a r t r i d g e  

C a r t r i d g e  
N i t r o g e n  C y l i n d e r  or 

Stored Pressure 
C a r t r i d g e  or Stored 

Pressure 

C a r t r i d g e  or Stored 
Pressure 

Ca r t r i dge  or Stored 
Pressure 

Ni t rogen  Cv l indc r  or 
Stored Pressure 

C a r t r i d g e  or Stored 
Pressure 

C a r t r i d g e  or Stored 
Pressure 

C a r t r i d g e  or Stored 
Pressure 

Stored Pressure 

Stored Pressure 
Stored Pressure 

Stored l}ressure 

Stored Pt e~sure 

A P P E N D I X  A 1 0  1 9  

1 to 5 lb 5 12 ft S to No 1 to 2 : \+  a n d  
l0  sec 2 to 1 0 B . C  

912 to 81/2 It'} 5-12 it 8 to No 1 to .t-A and  
15 sec 10 t o - t 0 - B  (1 

9 to 17 lb 5-20 | t  l(I to No  2 to 20 A and  
25 set l0  to 80 B:C 

17 to 3(1 lb 5-20 ft 10 to No  3 to 21/ A ant i  
25 se{" 30 to 120-B:C 

45 lb 20 ft 25 sec No  20 A ' 8 0  B:C 
110 to 315 lb 15 45 ft 3{} to 20 to - t0 -A and  

(wheeled} 60 st'{ b0 to 320 B:C 

4'+q to 9 lb 5 20 tt 8 to No l0  to 90 B 'C  
10 see 

9 to  27 lb 5-20 ft l{} to No 2{} to 3{} B:C 
25 see 

18 t o  3{} lb 5 21) It l0  to No 4() to  6 0 - B  C 
25 set 

150 to 350 ib 15-45 ft 20 to N() 8() to 240 B 'C  
(wheeled) 150 ~{'t 

2b., to 5 lb 5 12 ft 8 to No 1{} to 21} B:C 
10 s e {  

9t'L, to 20 It} 5-20 ft 8 t(} No 40 to 60-B C 
~5 sec 

1~12 to 30 lb 5 20 ft 1{} t{} No 6() t(} 8()-B:C 
25 set 

125 to 200 lb 15 45 ft 30 to No 160-B C 
(wheeled) 40 see 

13 to 
5 t o  l l  lb  11 22  tt 18 sec  N o  4 0  to  80  B : C  
9 t o  23 Ib 15 31) ft 17 to No 6{/ to 160 B:C 

33 st'{ 
175 lh 70 h 6~ see  No 480 B:C 

{ wheeled } 
8 to 

212 Ib 4 6 tt 10 set No 2 B'{:  
8 to 

1 Ib (} l{} It l0  sec No l B:C 
S to 

2 lb 6 l0  ft l{} sec No 2-B:C 
S to 

21~ lb 6 l{) tt i l l  sec No 5 B.(] 
8 to 

51,e to 9 ib 9 15 It 15 sec No 1 A:I()  B 'C  
13 t{} 92 lb 14 it} h Ill to N{} 1 to 4 A and  

1S sec 20 to 80 -B 'C  
150 lb 20 30 ft 30 to No 31} A:I6{}-B:C 

35 set 

Notes  to l ' a h l e  A-2-1 

t ' l .  ,rod l. t l .C l a t i o g s  checked  as of  i){.~embcr 9. 1983 Rea&'r~  c o n c e r n e d  with '~ub',¢'t{ueut ra t i f ies  ',}lould reviexa the  p e r t i n e n t  "lists '  and  
' s u p p l e m e n t ' ,  issued b'~ these l a luwa to th ' s .  U n d e I ~ r u e r s  l , abo~ator ics  l m . ,  333 Pf iugs tcn  Road ,  ,%ot thbtook,  IL b00()2 o r  l . ' n d e r w r i t e r s '  Lab  

ora to r ies  c,t (2mad , t .  7 (]Hmsc Road .  ~Cali)t}lOut~h. ( )u t . .  (~atlada M IR 3,\9. 

*~CaH)on d i o x i d e  e x t i n g m s h c r s  with me t a th t  horns  do not t a r r y  a "C" classi t l t  a t lon.  

{5,ollqc ~,lndll t'Xtil/.gui~,hcr'~ ( o l l l d i l l l t l g  a ln lnol l iUl / )  phobphat ( '  ]lay,(" d l v  (hClili(  dr (tq) 1/oi Cal l \ '  all "*+~ (l,l>Slti{ a t io l l  

N(} l'l'+ V a p o r i A u g  l iqu id  ex t i l lg t l lShe ls  {t. arl)oll  w H a t h l o t l d ( "  or t h lo robro l l l i } lne th ; | l l e  l)ase) are not r e t o g l l i l t ' d  ill thi~ s t a n d a l d .  
Rat ing ' ,  ot t 8, 6 S, 8 8, 12 8 arm lh  8 WCle e l i m i n a t e d  Ju tw  1. it.h}9, bee A 1 -t.2 
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A-3-1.2.2 If extinguishers in tended fin different  classes 
of fires are grouped,  their in tended use should be marked  
conspicuously to aid in the choice of the p roper  ex- 
t inguisher at the t ime of a fire. In an emergency the 
tendency is to reach for the closest extinguisher.  If this 
ext inguisher  is of the wrong type, the user may well en- 
danger  himself  and the proper ty  he is endeavor ing to pro- 
tect. Wherever  possible, it is preferable  to have only those 
extinguishers avai lable that  can be safely used on any 
type of fire in the immedia te  vicinity. 

A-3-4.1 Where  such personnel are not available,  the 
hazard should be protec ted  hy fixed systems. 

A-4-1.4 A fire equ ipment  servicing agency is usually 
the most re l iable  means avai lable  to the public  for having 
m a i n t e n a n c e  and  r e c h a r g i n g  p e r f o r m e d .  La rge  
industries may find it desirable to establish their  own 
ma in tenance  and recharge facilities t ra in ing personnel to 
perform these functions.  Service manuals  and parts  lists 
should be ob ta ined  from the ext inguisher  manufac ture r .  

A-4-3.1 Frequency of  ext inguisher  inspections should 
he based on the need of the area in which extinguishers 
are located.  The  requi red  monthly  inspection is mini- 
mum and shouh:t be more frequent  if an)' of the following 
exist: 

(a) t l igh  frequency of fires in the past. 

(b) Severe hazards.  

(c) Suscep t ib i l i ty  to t a m p e r i n g ,  vanda l i sm,  or 
malicious mischief. 

(d) Possibility of, or experience with, theft of ex- 
tinguishers.  

(e) Locations that  make  extinguishers susceptible to 
mechanica l  injury. 

(f) Possibility of visible or physical obstructions.  

(g) Exposure to abnormal  t empera tures  or corrosive 
atmospheres.  

(h) Character is t ics  of extinguishers,  such as suscep- 
tibility to leakage. 

A-4-4 M a i n t e n a n c e .  Persons  usua l ly  p e r f o r m i n g  
ma in tenance  operat ions  come from two major  groups: 

(a) Extinguisher  service agencies. 

(b) Tra ined  industr ial  safety or ma in tenance  person- 
nel 

Extinguishers owned by individuals  are often neglected 
because there is no p lanned  per iodic  follow-up program.  
It is r ecommended  that such owners become fami l ia r  
with their extinguishers so they can detect  telltale warn- 
ings from inspection which may  suggest the need for 
main tenance .  When  ma in tenance  is ind ica ted  it should 
be per formed  by t ra ined  persons having proper  equip- 
ment.  (See 4-1.4.) 

The  purpose  of a wel l -p lanned and well-executed 
ma in tenance  p rogram is to afford m a x i m u m  probabi l i ty  
that  an extinguisher:  

(1) Will  opera te  proper ly  between the t ime intervals 
establ ished for ma in tenance  examinat ions  in the environ- 
ment  to which it is exposed, and 

(2) ~ql l  not const i tute a potent ia l  hazard to persons in 
its vicinity or to opera tors  or rechargers  of extinguishers.  

Any parts needed for rep lacement  should be ob ta ined  
from the manufac tu re r  or his representat ive.  

A-4-4.1.2 Carbon  dioxide hose assemblies have a con- 
t inuous metal  bra id  that  connects to both couplings to 
minimize the static shock hazard.  The  reason for the con- 
ductivity test is to de te rmine  that  the hose is conduct ive 
from the inlet coupl ing to the outlet  orifice. A basic 
conduct ivi ty tester consists of a flashlight having an open 
circuit  and a set of two wires with a conductor  (clamps or 
probe)  at each end. 

A-4-4.2 Maintenance Procedures. For convenience, 
the following check lists are organized into two parts.  The  
first is a r ranged  by mechanica l  parts  (components  and 
containers)  common to most extinguishers.  The  second is 
a r ranged  by ext inguishing mater ia l  and expel l ing means 
and involves a descr ipt ion of the problems pecul iar  to 
each agent.  

Mechanical  Parts. 
Any parts  needed for rep lacement  should be ob ta ined  

from the manufac tu re r .  

A-4-4.3 R e c o r d k e e p i n g .  In addi t ion  to the required 
tag or label (see 4-4.3), a pe rmanen t  file record should be 
kept for each ext inguisher .  This file record should in- 
clude the following informat ion  as appl icable :  

(a) The  ma in tenance  date  and the name of person or 
agency pe r fo rming  the main tenance .  

(b) The  date  when last recharged  and  the name of per- 
son or agency pe r fo rming  the recharge.  

(c) The  hydrostat ic  retest da te  and the name of person 
or agency pe r fo rming  the hydrostat ic  test. 

(d) Descript ion of dents  r ema in ing  after  passing a 
hydrostat ic  test. 

(e) The  date  of the six-year ma in tenance  for stored 
pressure dry chemical  and  Halon 1211 types (see 4-4.1.3). 

A-4-5.1 General Safety Guidel ines for Recharging.  
(a) Make sure all pressure is vented from ext inguisher  

before a t t empt ing  to remove valve body or fill closure, 
Warning: Do not depend  on pressure ind ica t ing  devices 
to tell if conta iner  is under  pressure as they could 
malfunct ion.  

(b) Use p roper  recharge mater ia l s  in the refil l ing of a 
fire extinguisher.  Mixing of some ext inguishing agents 
could cause a chemical  react ion result ing in a dangerous  
pressure bui ld-up  in the container .  

(c) All sealing components  should be c leaned and 
proper ly  lubr ica ted  to prevent  leakage after recharge.  

(d) Check pressure ind ica t ing  device to ascertain that  
it is read ing  properly.  

(e) Most manufac ture rs  r ecommend  the use of dry 
ni t rogen as an expel lant  gas for stored pressure ex- 
tinguishers.  L imi t ing  charging  pressure regula tor  setting 
to 25 psi (172 kPa) above service pressure as per  4-5.3.6 
prevents gage damage  and loss of ca l ibra t ion .  Warning: 
Never connect  the ext inguisher  to be charged  directly to 
the high pressure source. Connect ing direct ly to the high 
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Shell 
1. Hydrostatic test date or date of manufacture 
2. Corrosion 
3. Mechanical damage (denting or abrasion) 
4. Paint condition 
5. 
6. 
7. 
8. 

Presence of repairs (welding, soldering, brazing, etc.) 
Damaged threads (corroded, crossthreaded, or worn) 
Broken hanger attachment, carrying handle lug 
Sealing surface damage (nicks or corrosion) 

Nameplate 
1. Illegible wording 
2. Corrosion or loose plate 

Corrective Action 
1. Retest if needed 
2. Conduct hydrostatic test and refinish; or discard 
3. Conduct hydrostatic test and refinish; or discard 
4. Refinish 
5. Discard or consult manufacturer 
6. Discard or consult manufacturer 
7. Discard or consult manufacturer 
8. Clean, repair, and leak test; or discard 

Corrective Action 
1. Clean or replace 
2. Inspect shell under plate (see Shell Check Points) and 

reattach plate 

Nozzle or Horn 
1. Deformed, damaged, or cracked 
2. Blocked openings 2. 
3. Damaged threads (corroded, crossthreaded, or worn) 3. 
4. Aged (brittle) 4. 

Hose Assembly 
1. Damaged (cut, cracked or worn) 1. 
2. Damaged couplings or swivel joint (cracked or corroded) 2. 
3. Damaged threads (corroded, crossthreaded, or worn) 3. 
4. Inner tube cut at couplings 4. 
5. Electrically nonconductive between couplings (CO2 hose 5. 

only) 

Valve Locking Device 

1. Damaged (bent, corroded, or binding) 1. 
2. Missing 2. 

Gage or Pressure-Indica t ing Device 
1. Immovable, jammed or missing pointer (pressure test) 1. 
2. Missing, deformed, or broken crystal 2. 
3. Illegible or faded dial 3. 
4. Corrosion 4. 

5. Dented case or crystal retainer 5. 
6. Immovable or corroded pressure-indicating stem 6. 

(nongage type) 

1. Replace 
Corrective Action 

Clean 
Replace 
Replace 

Corrective Action 
Replace 
Replace 
Replace 
Repair or replace 
Replace 

Corrective Action 
Repair and lubricate: or replace 
Replace 

Corrective Action 
Depressurize and replace gage 
Depressurize and replace gage 
Depressurize and replace gage 
Depressurize and check calibration, clean and refinish: or 
replace gage 
Depressurize and check calibration: or replace gage 
Replace head assembly, depressurize, and replace shell or 
complete extinguisher 

Shell or Cyl inder  Valve 

1. Corroded, damaged, or jammed lever, handle, spring, 
stem, or fastener joint 

2. Damaged outlet threads (corroded, crossthreaded, or worn) 

Nozzle Shutoff Valve 
1. Corroded, damaged, jammed or binding lever, spring, 

stem, or fastener joint 
2. Plugged. detormed, or corroded nozzle tip or discharge 

Corrective Action 
1. Depressurize, check freedom of movement, and repair: or 

replace 
2. Depressurize and replace 

Corrective Action 
1. Repair and lubricate: or replace 

2. Clean or replace 
passage 

Punc ture  Mechanism 
1. Damaged, jammed or binding puncture lever, stem or 1. Replace 

fastener joint 
2. Dull or damaged cutting or puncture pin 2. Replace 
3. Damaged threads (corroded, crossthreaded, or worn) 3. Replace 

Gas Cartridge 
1. Corrosion 
2. Damaged seal disc (injured, cut, or corroded) 
3. Damaged threads (corroded, crossthreaded, or worn) 
4. Illegible weight markings 

Gas Cylinders  
1. Hydrostatic test date or date of manufacture 
2. Corrosion 
3. Paint condition 
4. Presence of repairs (welding, soldering, brazing, etc.) 
5. Damaged threads (corroded, crossthreaded, or worn) 

Corrective Action 

Corrective Action 
1. Replace cartridge 
2. Replace cartridge 
3. Replace cartridge 
4. Replace cartridge 

Corrective Action 
1 Retest if needed 
2. Conduct hydrostatic test and refinish or discard 
3. Refinish 
4. Discard or consult manufacturer 
5. Discard or consult manufacturer 
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W h e e l  Ca I) or Fil l  C a p  

1 C o ) l o d e d  {ra{ked {}) hlok(m 
2. l ) ,m]aged  th~('a(l~ {cotrod( 'd,  {Jos~tht{'aded {. w{}Jn} 
3. Seal ing st lrfacc d a l n a g e  (ni{k{.d, d e h ) r m e d  or corrod( 'd)  
• t Blocked vent hole {)r qo t  

Disposable  Shell  

I CorH},ioi~ 
2. I ) a m a g e d  wal  die{ {iniure(t, ~ut. ,)r {{,),,}(It'(t} 
3 l }amagcd  tIuea(lB {torrode(t .  {H}sqhi{.ad('d. o) wo~u) 
,t lllegd)](" weight  m a r k i n g s  

Carriage and Wheels  
l+ C o r r o d e d ,  hem,  or t}roken ca r r i age  
2. D a m a g ( ' d  wheel {buckled or hr{}ken spoke, hent r im ol 

a x l e  loose th{', low l)re,,,,ure, j a m m e d  h('arinR) 

Carrying  Handle  

1 Brok( 'n h a n d h '  lug 
2 t)) rokell hand l e  
'3. Corr(}ded, ]aFI]llle{I. o r  t~.OYl] fas tener  i{)int 

Seals or T a m p e r  Indicator  
I. B)oken (}r mis~ing 

l t a n d  Pump 
1 C o r r o d e d .  j , tmmed ,  or d a m a g e d  p u m p  
9. I m p r o p e r  ad jus tmen t  of pack ing  nut 

I n n e r  (:age, Chamber  Stopple, Acid Conta iner ,  or T u b e  

1. ( :olmde{l ,  d a m a g e d ,  hent .  c racked ,  or di ' , torted 

Pressuriz ing  Valve 

1 l .eaking teals 

Correct ive A c t i o n  

1. Rel>hl~ (' 
2. Rel)lace 
3 {:lean. re,[)air a n d  leak t('st, or  i ( 'p la te  
l,  Clean  

Corrective Act ion 

1 l){.pr{'s~uri:e and  ~cpla{(' dlell 
2 l}ep)essu)i:e and  )cl}lace shell 
`3 Replace qtell 
t l){.pressuri:(" and  ~{'pI,tce ~hell 

Corrective A c t i n n  

l .  Repa i r  or lei)latt- 
2 Ch 'an ,  repai~, a n d  luh)lcat{':  {)t H'phu(" 

Corrective Act ion 
I. l)is( 'atd sh(.ll o) ' ,air( '; or  {onsuh  m a n u f a c t u r e r  
2. R('plac(" 
3. e f t ' an  or repla{e 

Corrective Act ion 

1 {:heck und( ' t  Agent  and  Exl}ellin ~ M(',tn~- h}) see{the a( 
lion 

Corrective Act ion 
1, RepaH and lubr ica te :  or r( 'place 
2 Adj,~st 

Corrective Act ion 

1 Replace  

Corrective Act ion 
1. lIepre~,>,urize ,rod replace  valv{" (}I core 

Gasket "O" Ring  and Seals 

1 l}antagt 'd  ((.tit. { tacked .  ,)i worn} 
2. M M m g  
3. Aged or v,{'atllcr{'d (compress ion  ",et, hl i t t le .  {ra{kcd} 

Brackets 

1 ( ~ O i l o d e d ,  w(}ii'l, o r  bt,Ilt  
2. l.oos(' or  h ind ing  fit 
3, W o r n  loose, cotr{}ded, ol missing ~cr{'w (u hoh  
4. WoHt bump(. r ,  wehl)mg Ol g lomm{' t  

{;as T u b e  and Siphon or P i { k u p  T u b e  
1 Cor roded ,  deu ted ,  c racked ,  or b roken  
2. Bh}ckt'd tulle or opening ' ;  in tube 

Safety Rel ief  l )evice 

I. (Toiiodt,d or damag{.d  
2 Bioken.  (}pt'lat('d, o r  pltlgg(.d 

Pressure Regulators  
1 Externa l  condi t ion  

(a} l ) a m a g e  
(h) Co]rosi{m 

2. l'r{'ssu)e rehel  {otH)dt 'd,  plugg{'d,  {h'nted. h 'aking.  
hH)k{,n, {}r mp, siilg 

3. l}r{)tt'{tI',{" l){mnet l('lic[ holt" t ape  missing {}) st,al win' 
broken or  missing 

t. Ad lus t ing  screw h)ck pin missing 

5. { ;age,, 
( a )  hnlnilV~:ll}le, j a m m l , d ,  o r  missing p()int('r 

(t}j 3,hssiltg or  h roken  trv,,tal 
(c) llh'g~l)le or l aded  dia'l 
( d ) Cm rosion 

{e) Dented  case or {rvstal r( ' taint ' r  
6 R e g u h u o r  l tose 

{a} Cut .  { racked,  a b r a i d e d ,  or {leformed ex ter ior  
{b) C o r r o d e d  {)r t r acked  cout}lin g 
{(.} (~ol rode{t, crossthteade{t ,  (}r w()ri1 {oup l ing  thr( 'ads  

(2orrective Act ion 

I. Rel)la{(' a n d  luhl i ta t("  
2 R('pla{{' anti  hd)l]{'ate 
3. Rel)la{(' and  luhr~cat('  

Corrective Act ion 

1 R(,pai~ a n d  rtqhfish, or repla t ( '  
9 :\didst [h o) t('l)hi{(' 
3̀ I ighten ()) repla{{' 
I R( 'plact '  

Corrective Act ion 
1 Replace  
2 C h ' a n  or repla{('  

C o r r e c t i v e  Action 
1 l)( , i ) r{ 'ss t l l l / ( ,  a l i d  i f ' p l a c e  o r  {OllSU][ ] l lal t t l fd{ I t l l e l  

l )cpressuri / ( '  a n d  wl) lace {n repa i r  

Corrective Act ion 

Ca} Rvplace  regula to l  
b} Clean  rcgulam~ or replace  

O DINt'OIIlI('C[ I ( ' g t l l d t o r  f r o l n  p r c s s u r e  %OLIIC(': l e p t a ( ( '  p i e s  
su)e relief 

3. Check r egu la to r  in ac to r ( l ance  ~'.ith ina i iu lac tu l ( , r ' s  r('~u 
faro) test p rocedures  

4 ( ihcck r egu l a to r  in act ()rdallCC with nldllUfaCttlrer 's I('RU 
la tor  tes t  t}I'ofcduFcB 

:5 
(a} I}is{omte{'t 1C~tl]at{lr tr¢}m pr( 'ssure M}tilcc; r( 'p]ace 

gag{' 
{b) R{'pht{'c cBs ta l  
({.) Replace  g a g e  
{d) Check ca l ib r a t i on ,  c h ' a n  a n d  refinish,  or ret)lace 

gag{' 
(e} Check ( a l i b r a t i o n  or r t 'p lace  gag(" 

6. 
( a ) C o n d t l { ' t  h v d r o s t a t i {  lest  o r  r{ 'p la(  e h o s e  
(h} Rel)lace host' 
{t ) Replac( '  hose 
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Agent and Expelling Means. 
Extinguisher Type and Part, Check Points and Corrective Action 

Self-generating 
Soda-Acid Water  Corrective Action 

1, R e c h a r g i n g  da te  due  1. lC2ml}tV. {Ivan, a n d  r i ' {ha lge  
2. lnll}H~per fi l l level~ In a{ ld  botth" and ~hell 2. l'.nll}i~. { ]eaii, alld le{ halge 
~{. ,,~lgellt { { ind i l ion  (chcck fin- sedimentt  3. I ',Inply I l l 'A l l ,  dild 1"('{ har~( '  

Foam C o r r e c t i v e  Ac t ion  

1 Recharging date due 1 t'.ml}tX { lean, alld l{'charg{, 
2. hnp roper  f i l l  hwels in inner containt ' r  and ~hell 2. l '2inliB. { leall ,  ;Mid lc th, i rg l ,  
3. Agent  condi t ion {check for sediment/  `3. Empty,  { lean, dnd leiha, rge 

Se l f -expe l l i ng  
Carbon Dioxide  Corrective A c t i o n  

1 hnpr{iper  weight I Re(ha lRe  t~} f}lop{'i ~e igh t  
7. Broken (it lnlSSillg tal l lpel  l t ldi t 'a tor  7 I,{'ak test a n d  weigh, r('{haYgt' {it r{'pl<~{e ttl{htat{}~ 

B romotr i f luoromethane  Corrective Action 
I. P u n c t u r e d  cy l inder  seal dis{ 1 Replace  shell 
2. Improper  w{;ight 2 Replace shell or le tu rn  to Inan t i fa { tu re r  tor ref i l l ing 
3̀ Brokel l  ol missing ta l I Ipe l  ind icat { } i  ,<} ] kal l I i l le {v l inder  seal {lis{, replat{ '  i l l(I i{-, l lOr 

M e c h a n i c a l  Pump 
Water and Amifrecze  Corrective A c t i o n  

1 hnp~op{,i fill lexel 1. Retill 
2 Defective pump  2. Clean. r{ 'pair, and lubri{  ate, {}r r~'l)la{{" 

t t a n d  P r o p e l l e d  - -  Bucke t  o r  Scoop 
Water and A n t i f r e e z e  (2orrect i~e Ac t ion  

1 hnl ) tope i  f i l l  lexel 1. Refil l  
2 Ant i f reeze iml}roper {ha ige  ( t h e i k  spe{'lfic gla~i ty  or 2 Rc{ha lge 

recharge record) 
3̀ Missing bucket  3 R{'pla< e 
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Dry Powder 
1 hnpl{}per fill h'~{'l 
2. Agent {on{h t ion  (cot'~tamination {}r (-aking) 
3. M~ssing s toop  

l, 
'2 
3̀ 

Dry Chemica l  Types and Dry Powder 
hnpropc r  weight or { harge level 
,,~tgei'll Col ldi t inn (( 'Oll talni l lat ioi l ,  caking (li ',NIOIIg agelli ) 
(a) For car t r idge 

( 1 / Pum'tured seal {list" 
(2) hnp roper  weight 
(`3) Broken or missing i, ampf, r ind icator  

Ib) I;or gas t v l i nde r  with gage 
(1 } Ia}w pressure 
( 9} Broken {}i inissing taml}er in{l icamz 

{{ ) l;{}r gas  {y l inde i  wi thout  g a g e  ({)  
( I } I,oW presstlre (atia{ h g a g e  and  l'llea~,ur{ ' plesstlle} 

Brok{'n or  missing u.imper i nd ica to r  

Water,  Antifreeze,  and Loaded Stream 
lnlpr{}l}er f i l l  h'vel 
{a) Agen {ond i t inn  

{ 1 ) l ) i r ty ,  c loudy, nr sediment 
(2) 1t a n t i f r e e : e o r  loaded s t ream trot}roper c h a r g e  

(check specific gravi ty ,  r e c h a r g e  record  or  weigh)  
P u n c t u r e d  c a r t r i d g e  ~eal disc 
I m p r o p e r  c a r t r i d g e  weight  
Broken or missing ind ica to r  

Wett ing Agent 
h n p r o p e r  fill level 1. 
Agen t  cond i t i on  (sediment  a n d  incor rec t  sur face  tension) <2. 
(See N F P A  18 Wetting Agents.) 
I m p r o p e r  c a r t r i d g e  weight  3. 
Broken or  miss ing t a m p e r  ind ica to r  4. 

(2) 

Correcti'~e Action 
1 Retill 
2 l)t',ea~d a n d  rq}lace  
3 Repla{ e 

Oas Cartridge or C y l i n d e r  
Cor rec t i ve  Ac t i on  

1 Rvti l l  Io (orrct ' [  wmght 
7. I'21nptv and let i l l  
3̀ (a) 

{1} Repla{e car l r idgv 
{7) Replate ca~i~id~4e 
{ 3) 1,2xaill.int. ~,('al di ,c, rvpla{ t' hMic, t to i  

(bl  
(1) R e p l a t c  c~hnde~ 
(o) l.c,lk test iv l>la{v h id i { , i to i  

{l) [ .eak test. If n o i m a l  leak test am] H'paH iiMwa 
tor. i f  l<~w lep]a{e cvhmte l .  

{2) Measure  pie~sure leak w~t replace  indi{ a tor  

Correcti', e Action 
1 Refill Io col lec t  [cxt'l 
2. (a) 

(1) Empty  a n d  lefill 
(2) R e c h a r g e  

'3. Rep lace  ca r t r i dge  
4 Repla{ e 
5. Examine  s{'al disc replace  ind ica to r  

Corrective Action 
Refill 
Empty  a n d  refill 

,3. Rep lace  
4. l .eak test c a r t r i dge  ;veigh rep lace  in(h{'ator 
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Dry Chemical  T y p e s  

1. Ref i l lahh '  
Ca) I m p r o p e r  extinguisher weight 
(b) I m p r o p e r  g a g e  pressure 
(c) Broken or missing tamper indicator 

2 I)isposable shell with pressure indicator 
Ca) P u n c t u r e d  seal disc 
(h) Low pressure 
I t)  Broken  or missing t a m p e r  indicator 

3. I) i~posabh'  shell wi thout  pressure indicator 
(at  I ' unc tu r ed  seal disk 
11)) Low wtqght  
(c) Broken  or  missing t a m p e r  indicator 

t. Disposable  extinguisher with pressure indicator 
Ca) Low pressure  
(b) Broken or missing tamper indicator 

Bromochlorodi f luoromethane  
1. Broken  or missing t a m p e r  i n d k a t o r  
2 I m p r o p e r  gage  pressure  
3. I m p r o p e r  weight  

Water, Antifreeze, and Loaded Stream 
1. I m p r o p e r  fill level (by weight  or observa t ion)  
2 Agent  ( t rad i t ion  if ant i t reezv or loaded  s t r eam.  I m p r o p e r  

charge (check r e c h a r g e  record  or  weigh} 
3. h n p r o p e r  gag( '  pressure  
• t Broken or missing tamper indicator 

AFFF Liquid Charge 
1. I m p r o p e r  fill level /by weight or observa t ion)  
2. Agen t  cond i t ion  (presence  ot p rec ip i t a te  or o the r  fore ign 

matter) 
3. I m p r o p e r  gage  pressure  
• t. Broken or  missing t a m p e r  ind ica to r  

AFFF Solid Charge 
1. h n p r o p e r  fill kwel (by wmght  or observat ion)  
2. I m p r o p e r  gage  pressure  
3. Broken  or missing v a n e  t a m p e r  indicator 
-t Presence  uf  liquid moisture m solid c h a r g e  or hous ing  
5 Missing c h a r g e  hous ing  seal p lug  

Stored Pressure 

1. 

Corrective Action 

Ca) Refill to correct weight 
(h) Repressur ize  a n d  leak test 
(c) l .eak test a n d  rep lace  imti(ator 

2. 
Ca) Replate shell 
(h) Deprcssurize. replace shell 
(~) Check pres~urc check seal dis~ rep lace  in(lit a to r  

3. 
(a) Replace  shell 
(b) l )eptessurize:  rep lace  shell 
(el Check  seal disc rep lace  indicator 

4. 
Ca) Depressurize a n d  d i scard  ex t ingu i she r  
(b) Leak test (heck  pressure  replace  ind ica to r  

Corrective Action 
1 Weigh ,  leak test, a n d  replace  indicatu~ 
2. Weigh .  repressurize,  a n d  leak test 
3. l .eak test a n d  refill to cor rec t  weight 

Corrective Action 
I Refill to co r r e t l  level 
2. Empty  a n d  refill 

3 Repre~surize a n d  leak test 
4. Leak  test rep lace  imht  a to r  

Corrective Action 
1. Empty  a n d  r e c h a r g e  with new solut ion 
2 Empty  a n d  recharge with new solut ion 

3. Repressurize a n d  h.ak test 
-t. l ,eak test rep lace  ind ica to r  

Corrective Action 
l .  Refill tO COl feet level 
2. Repressurize a n d  leak test 
3 l .vak test repla t  v indicator 
4 Replace  solid c h a r g e  a n d  c h a n g e  t a m p e r  i nd ica to r  tap , '  
5. ln~pet t  for all the ahove  rep lace  plug 

pressure source could cause the container to rupture, 
resulting in injury. Never leave an extinguisher connected 
to the regulator of a high pressure source for an extended 
period of t ime.  A defective regulator could cause con- 
tainer to rupture due to excess pressure. 

(f) Use the manufacturer's r ecommended  charging 
adaptor to prevent damage  to valve and its components .  

(g) When recharging separate expellant source ex- 
tinguishers, make  sure filled enclosure is in place and 
tightened down. Replace all safety devices prior to install- 
ing replacement cartridges. 

(h) Only those gas cartridges recommended  by the 
manufacturer should be used. Cartridge features such as 
pressure relief, puncturing capabilities, fill density and 
thread compatabil i ty are designed and approved to spe- 
cific functional requirements.  

(i) Use proper safety seals as other types, i .e. ,  meter  
seals may not break at the prescribed requirements.  

(j) Regulators utilized on wheeled extinguishers are 
factory pinned at the operating pressure and should not 
be field adjusted. 

A-4-5.3.1 Recharge  Materials .  On properties where 
extinguishers are maintained by the occupant,  a supply 
of recharging materials should be kept on hand. These 
materials should meet  the requirements of 4-5.3.1.  

The intent of this provision is to maintain the efficiency 
of each extinguisher as produced by the manufacturer 
and as labeled by one or more  of the fire testing labora- 
tories. For example ,  the extinguishing agent and the 
additives used in the various types of  dry chemical  
extinguishers vary in chemical  composit ion and in parti- 
cle size and, thus, in flow characteristics. Each ex- 
tinguisher is designed to secure m a x i m u m  efficiency with 
the particular formulation used. Changing the agent 
from that specified on the extinguisher nameplate  may 
affect flow rates, nozzle discharge characteristics, the 
quantity of available agent (as influenced by density), 
and would void the label of the testing laboratory. 

Certain recharging materials deteriorate with age, ex- 
posure to excessive temperature,  and exposure to 
moisture. Storage of recharge materials for long periods 
of t ime should be avoided. 

Dry powder used for combust ible  metal  fires (Class D) 
must not become damp as the powder will not be free 
flowing. In addition, when dry powder contains sufficient 
moisture,  a hazardous reaction may result when applied 
to a metal  fire. 

A-4-5 .3 .2  Mixing mult ipurpose dry chemicals  with 
alkaline based dry chemicals  may result in a chemical  
reaction capable of developing sufficient pressures to rup- 
ture an extinguisher. Substituting a different formulation 
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for the one originally employed could cause malfunc- 
t ioning of the extinguisher or result in substandard 
performance. 

A-4-5.3.5 If it becomes necessary to replace a pressure 
gage on a fire extinguisher, in a(idition to knowing the 
charging t)ressu,-e, it is important  to know the type of ex- 
t inguishing agent for which the gage is suitabh" as well as 
the valve body with which the gage is compatible.  This 
information may be availabh" in the form of markings on 
the dial face. 'vVhere the marking in provided, the ex 
t inguishing agent is indicated by references such as "Use 
llrv Chemicals On ly '  while the valve body comt)atibility 
is indicated as follows: 

(a) Gages intended for use with a luminum or plastic 
valve bodies are marked with a line above the gage manu-  
facturer's code letter. 

(b) Gages intended for use with brass or plastic valve 
bodies are marked with a line below the manufacturer ' s  
code letter. 

(c) Universal gages which can be used with a luminum.  
brass or plastic valve bodies are marked with lines above 
and below the manufac turer ' s  code letter or by the 
absence of any line above or below the manufacturer ' s  
code letter. 

Using the proper replacement  gage as to pressure 
range, extinguishing agent anti valve body compatibil i ty 
is recommended to avoid or to reduce gage related prob- 
lems. 

A-4-5.3.7 Pressur iz ing  Gas. Shop compressors tend to 
deliver air with a high moisture content,  which is only 
partly removed by mechanical  separators known as 
"moisture traps." "Ibis presence of moisture will cause 
caking of dry chemical agents, hydrolysis of halogenated 
agents, clogging of pressure gages, and internal  corro 
s i o n .  

A-4-5.3.9 Moisture within a nonwate r - type  ex- 
tinguisher creates both a serious corrosion hazard to the 
extinguisher shell and a probable inoperative ex 
tinguisher. Moisture may enter at the following times: 

(1) :\fter a hydrostatic test. 

(2) When recharging is being performed. 

(3) When the valve has been removed from the 
cylinder. 

(4) By use of compressed air and a moisture trap for 
pressurizing nonwater  types. 

A-4-5.3.10 Dry Ice Converters. In general,  carbon 
dioxide obtained by convert ing dry ice to liquid will not 
be satisfactory unless it is properly processed to remove 
excess water and oil. If dry ice converters are used, the 
following required steps must be taken: 

(a) Employ moisture absorbent cartridges conta in ing 
silica gel or activated a lumina  of adequate  capacity. 
These cartridges need to be periodically reactivated bv 
heating at 300°F (149°C) for two hours in an open vented 
condition in order to keep them in an absorbent  condi- 
tion. At temperatures below 32°F (0°C) the cartridges act 
as a filter and above 32°F (0°C) they absorb moisture di- 
rectly. Various tell tale compositions are available which, 
by means of color, indicate the degree of absorptivity still 
available in the gel. 

(b) An extra operation is required to minimize the 
water within the converter. This operation consists of 
blowing off a short burst of liquid carbon dioxide from 
the bottom of the converter in order to blow off free 
water. This operation can only be performed above 32 °F 
(0°C). With the converter contents colder than 32°F (°C) 
blowing off is ineffectual. 

The preferred sour((' of carbon dioxide for recharging 
extinguishers is from a low pressure (300 psi at 0°F) (2068 
kPa at 17.8°C) supply, either directly or via dry 
cylinders used its an intermediary means. 

A-4-5.3.11 Leak Tests. The  leak test required for 
stored pressure and self-expelling types must be suffi- 
ciently sensitive to ensure that the extinguisher will 
remain operable for at least one year. Anv tamper  in 
dicators or seals must be replaced after recharging. 

A-5-1.4 Structural integrity of a luminum shells or 
cylinder~ is reduced when exposed to temperatures in ex- 
cess of 350°F (177°C). These temperatures may occur 
under  fire exposure without any visual e~idenee m-dur ing  
repaint ing operations where oven drying is utilized. 

A-5-,t.3 Test Equipment for Noncompressed Gas 
Types.  

o+ + 5 0  t+'s+ +,+l(s,t,,t' 

/ " .  < 

F i g u r e  A-5-.I .3(a) H'~dro, , ta t ic  H a n d  P u m p .  

A-5-5.2 Test ing Procedures for Noncompressed Gas 
Types. 

(a) All valves and internal  [)arts must be removed and 
the extinguisher emptied. 

Exception: On some dry chemical and dry, powder ex- 
tinguishers (cartridge-operated), the manuJdcturer 
recommends that certain internal parts not be removed. 

(b) All dry chemical and dry powder types of ex- 
tinguishers must have all traces ofext inguishing materials 
removed from inside the shell hefore filling with water. 

(c) On all dry chemical and dry powder extinguishers 
having an externally mounted  gas cartridge for creating 
discharge pressure, the cartridge (and some cartridge 
receivers) must be removed and a suitable plug inserted 
into the shell opening at the point of removal• 

(d) On wheeled extinguishers of the soda-acid, stored- 
pressure water, loaded stream, cartri~tge operated, or 
foam types, the discharge nozzle must be removed and 
the complete remaining  assembly, including the hose, 
then tested. 
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S I D E  
VIEW 

~12 IN . -  

F R O N T  V I E W  

H A N D L E - -  / - ' - - -HOSE OPENING 

jP,ANO H,NOES 
. . . . . . . .  ~ 7;I /HASP AND LATCH 

~;~ ~ 

Sz><k~t <>4 Y 

/ ~ H A S P  ON 4 IN. X 3 IN, P L A T E  

7~ P I A N O  HINGES FLATTENED, 
/ i l i  iN /'~ EXPANDED METAL, 

I / J  , -J ., z6-z8 GAGE. 

I il Ig"--+- __t,0 2,N 

16 IN. 

\% IN.  S T r o P  
ON A L L  EDGES 

For SI Units: 1 in. ' ~5..t ram.  

F i g u r e  A-5-4 .3 (b )  T h i s  i l l u s t r a t e s  a l o w - p r e s s u r e ,  p o r t a b l e  
hydrostatic test c age  u s e f u l  to protect service personnel d u r i n g  s u c h  
operations. It is used  fo r  h y d r o s t a t i c  tests of  e x t i n g u i s h e r s  of the type 
desc r ibed  in sec t ion  5-5. I t  is no t  used  for hydrostatic testing of com-  
pressed gas  c y l i n d e r s .  The  cage should not be a n c h o r e d  to the floor 
d u r i n g  test o p e r a t i o n s .  S u c h  cages  c a n  be m a d e  by  a n y  m e t a l  
fabricator. 

(e) On all wheeled dry chemical ,  dry powder,  and  car- 
bon dioxide extinguishers equ ipped  with a shutoff  nozzle 
at the outlet  end of the hose, the hose (complete  with cou- 
plings but  without  the discharge nozzle) must  be removed 
and tested separately.  

N O T E :  T o  c o n d u c t  m a i n t e n a n c e  or a hydros ta t i c  test on 
wheeled ext inguishers  e q u i p p e d  with a regula tor(s) ,  d i sconnect  
the r egu la to r  or low pressure  hose f rom the agen t  con ta ine r .  Test 
the r egu la to r  in a c c o r d a n c e  with p rocedures  s ta ted in A - t - 4 , 2  of 
the M a i n t e n a n c e  Check  List. 

(f) On all wheeled stored pressure dry chemical  ex- 
tinguishers, the head assembly is to be removed and be 
replaced with a suitable test bonnet .  

(g) The  hose of the hydrostat ic  test p u m p  is then at- 
tached by the flexible connect ion to the discharge nozzle, 
hose assembly, test bonnet ,  or test fitting, as is ap- 
plicable.  In the case of wheeled dry chemical  and  dry 
powder extinguishers, procedures  and fittings should be 
those recommended  by the manufac tu re r .  

(h) The  extinguisher  is then placed in the protect ive 
test cage or barr ier  or, in the case of wheeled units, 

p laced behind  the protect ive shield before apply ing  the 
test pressure. 

(i) The  water  supply to the test p u m p  is to be turned  
on and the ext inguisher  then filled to the top of its collar.  

(j) For extinguishers tested with their  cap in place, the 
cap must be t ightened S L O W L Y  while the water supply 
remains  open. When  all of the en t r apped  air within the 
shell has been bled off and after  water  emerges,  the cap 
must be t ightened fully. 

(k) For extinguishers tested with a test bonnet  or fit- 
ting, the bonnet  or f i t t ing must  be t ightened FULLY 
while the water  supply remains  open. When  all of the en- 
t r apped  air  within the shell has been bled off and  after 
water  emerges, the vent must be closed tightly. 

(1) Pressure is then appl ied  at a ra te-of-pressure  rise so 
the test pressure is reached within one minute .  This  test 
pressure is ma in t a ined  for another  full minute,  Observa- 
tions are made  at this t ime to note any dis tor t ion or 
leakage of the ext inguisher  shell. 

(m) If no distort ion or leakage is noted and if the test 
pressure has not  d ropped ,  the pressure on the ex- 
t inguisher  shell may be released. The  ext inguisher  is then 
considered to have passed the hydrosta t ic  test. 

(n) All traces of water  and mois ture  must  be removed 
from all dry chemical ,  dry powder,  and  ha logena ted  
agent  extinguishers by use of a cyl inder  dryer.  If a heated 
air  s t ream is used, the t empera tu re  within the shell must  
not exceed 150°F (66°C). 

(o) Any ext inguisher  shell that  fails this hydrosta t ic  
test must  be destroyed.  

A-5-5.3 T e s t i n g  P r o c e d u r e s  - -  H o s e  A s s e m b l i e s .  

(a) The  discharge nozzle must  be removed from the 
hose assembly without  removal  of any hose couplings.  

(b) For dry chemical  and  dry powder  types, all traces 
of dry chemical  or dry powder  must  be removed.  

(c) The  hose assembly is then p laced  into a protect ive 
device, whose design will permi t  visual observat ion of the 
test. 

(d) The  hose must  be comple te ly  filled with water  
before testing. 

(e) Pressure then is app l ied  at a ra te-of-pressure  rise to 
reach the test pressure within one minute .  The  test 
pressure is to be ma in t a ine d  for one full minute .  Observa- 
tions are then made  to note any dis tor t ion or leakage.  

(f) If no dis tor t ion or  leakage is noted,  or the test 
pressure has not d ropped ,  or the couplings have not 
moved, the pressure is then to be released. T h e  hose 
assembly is then considered to have passed the hydrosta t ic  
test. 

(g) Hose assemblies passing the test must  then be com- 
pletely d r ied  internally,  If  heat  is used for drying,  the 
t empera tu re  must  not exceed 150°F (66°C). 

(h) Hose assemblies fai l ing a hydrosta t ic  test must  be 
destroyed.  

A-5-5.4.2 H y d r o s t a t i c  Tes t  Labe l .  F igure  A-5-5.4.2 is 
a guide  as to the design of a hydrosta t ic  test label.  
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Appendix B Recommended  Markings to Indicate 

E x t i n g u i s h e r  S u i t a b i l i t y  According to Class of Fi re  

A P P E N D I X  B 

g 

& 

, 

Thts Appendix is not a part of  the requirements o./thzs NFPA docu- 
ment but ts included for  inJormation purposes only 

B-I  General.  
B - I - I  Markings should be appl ied  by deca lcomanias  
that  are durab le  and color fade resistant.  

B - l - 2  Markings should be located on the front of the 
ext inguisher  shell. Size and form should permi t  easy 
legibil i ty at a d is tance of 3 ft (1 m). 

B- I -3  Where  markings  are appl ied  to wall panels,  etc.,  
in the vicinity of extinguishers,  they should permi t  easy 
legibili ty at a d is tance of 15 ft (4.6 m). 

T a b l e  B-2-1 

T y p i c a l  P i c t o r i a l  E x t i n g u i s h e r  M a r k i n g  Labe l s  

*NOTE: Recommended colors, per PMS (Pantone Matching System): 
(BLUE-299) 
(RED- Warm Red) 

~.t TRA~mWOC~.pApIEA ~ L~,IO$'GREA~ ~ ELEC/R~,AL E(2UP 

TRASH.WOCOop,.mER ~ ~ S , C - ~ A S l E  O ELECmK;AL EOJe 

~. TRASH,WOOO.pApER I?1 U~iJ~S.Ct~EASE ~1 ELECTR~AL EQUIP 

FOR CLASS "A'" 
TYPES 

For all Water  Base 
Types 

FOR CLASS "A,B'" 
TYPES 

(1) AFFF 
(2) Foam 

FOR CLASS "B,C" 
TYPES 

(1) Carbon Dioxide 
(2) Dry Chemical  
(3) Halon 1211 
(4) Halon 1301 

FOR CLASS 
"A,B,C'" TYPES 

(1) Halon 1211 
(2) Multipurpose 
Dry Chemical 

• ELECTr~t. EOJF ,~ ~*WOOO*PJ,a,ER ~ ~S.C, REASE 
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Color Separation identif icat ion (pic ture  symbol objects 
are white; background  borders  are white) 

Blue* - background  for "YES" symbols 
Black background  for symbols with slash mark  

("NO"),  
-- class of fire symbols and wording 

Red* - slash mark  for black background  symbols 

B-2 Recommended Marking System. 
I B-2-1 The  r ecommended  mark ing  system is a pictorial  

concept  that  c o m b i n e s  the uses and nonuses of ex- 
t inguishers on a single label (see T a b l e  B -2 -1 ) .  

I B-2-2 Let te r - shaped  symbol markings,  as previously 
r ecommended ,  are shown in Tab le  B-2-2. 

T a b l e  B-2-2 

O R D I N A R Y  

C O M B U S T I B L E S  

[. Extinguishers  sui table  fi)r 
"Class  A"  fires should be ident i-  
fied by a t r iangle conta in ing  the 
let ter  " A . "  If  colored, the tri- 
angle shall be colored ~reen.* 

F L A M M A B L E  

LIOUIDS 

2. Extinguishers suitable for 
"Class  B" fires should be identi-  
fied by a square conta in ing the 
let ter  "B."  If  colored, the square 
shall be colored red.* 

E L E C T R I C A L  

EQUIPMENT 

3. Extinguishers sui table  for 
"Class  C"  fires should be ident i-  
fied by a circle conta in ing  the 
let ter  " C . "  I f  colored, the circle 
shall be colored blue.* 

C O M B U S T I B L E  

M E T A L S  

4. Extinguishers  suitable for 
fires involving metals  should be 
identif ied by a f ive-pointed star  
conta in ing  the let ter  " D . "  If  
colored, the star shall be colored 
yellow. * 

Extinguishers sui table for more  than  one class of fire 
should be ident i f ied  by mul t ip le  symbols p laced  in a 
horizontal  sequence. 

NOTE: Recommended colors from the PMS(PantoneMatch 
ing System) are: 

Green Basic Green 
Red - 192 Red 
Blue - Process Blue 
Yellow Basic Yellow 
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Appendix C Extinguisher Selection 

Thzs Appendix ~s not a part of the requirements of tht} NFPA docu- 
ment but is included for information purposes only 

C-1 Principles of Selecting Extinguishers. 
C-l-1  Selection of the best por tab le  fire ext inguisher  for 
a given si tuat ion depends  on: 

(a) the na ture  of the comoust ib les  which might  be ig- 
nited,  

(b) the potent ia l  severity (size, intensity, and speed of 
travel) of any result ing fire, 

(c) effectiveness of the ext inguisher  on that  hazard,  

(d) the ease of use of the extinguisher,  

(e) the personnel  avai lable  to opera te  the ext inguisher  
and  their  physical abili t ies and  emot ional  react ions as in- 
f luenced by their  t ra ining,  

(f) the ambien t  t empera tu re  condit ions and other  
special a tmospher ic  considerat ions (wind, draf t ,  presence 
of fumes), 

(g) sui tabi l i ty  of the ext inguisher  for its envi ronment ,  

(h) any an t i c ipa ted  adverse chemical  reactions be- 
tween the ext inguishing agent  and  the burn ing  materials ,  

(i) any heal th  and opera t iona l  safety concerns (ex- 
posure of opera tors  dur ing  the fire control  efforts), and  

(j) the upkeep  and  ma in t enance  requi rements  for the 
extinguisher.  

C-1-2 Por table  fire extinguishers are designed to cope 
with fires of l imited size, and  are necessary and desirable  
even though the proper ty  may be equ ipped  with 
automat ic  spr inkler  protect ion,  s t andpipe  and hose 
systems, or o ther  fixed fire protect ive equ ipment .  

C-1-3 A fire incident  creates condit ions of stress and  in- 
tense exci tement .  Under  these condit ions the choice of a 
correct ext inguisher  must  be made  quickly. The  protec- 
tion p lanner  can help to secure selection of the correct  ex- 
t inguisher by (1) locat ing the ext inguisher  near  fire 
hazards for which they are suitable,  (2) by use of ex- 
tinguishers sui table  for more  than  one class of fire, (3) by 
clearly mark ing  the in tended use (see A p p e n d i x  B) ,  and 
(4) by t ra in ing  of employees in the use of p roper  ex- 
tinguishers.  The  use of conspicuous markings  to readi ly 
identify an extinguisher 's  sui tabi l i ty  is par t i cu la r ly  impor-  
tant  where extinguishers are g rouped  or where mul t ip le  
fire hazards are present  in an area. 

C-2 Matching Extinguishers to the Hazard. 
C-2-1 The  first step in evaluat ing  the selection of an ex- 
t inguisher for the protect ion of a p roper ty  is to de te rmine  
the na ture  of the mater ia ls  which might  be ignited.  Some 
extinguishers are suitable for only one class of fire, others 
for two, and still others for three. For example ,  a plain 
water extinguisher is sui table for Class A fires only. 

C-2-2 The  successful use of a Class A ext inguisher  on an 
incipient  fire is directly re la ted  to the quant i ty  of com- 
bustible mater ia l  (contents and  inter ior  finish or both) in- 
volved. T h e  amount  of combust ibles  is sometimes re- 
ferred to as the "fire loading" of a bui lding,  f igured as the 

average pounds  of combust ibles  per  square toot ot area. 
The  larger the amount  of combustibles,  the greater  the 
fire loading and the greater  the potent ia l  fire hazard that  
the ext inguisher  may be called upon to combat .  Based on 
this concept,  Class A fire extinguishers are a l located ac- 
cording  to the average fire loading  which may  be en- 
countered  in the occupancy to be p, otected.  

C-2-3 Virtually every structure,  even if of fire-resistive 
or noncombus t ib le  construct ion,  has some combust ib le  
bui ld ing  components  in the form of inter ior  finish, part i-  
tions, etc. Thus, for bu i ld ing  protect ion,  extinguishers 
sui table for Class A fires are s tandard .  Likewise, in vir- 
tually every si tuation,  whether  it be a building,  a vehicle, 
or an ou tdoor  exposure,  o rd inary  combust ib le  mater ia ls  
are found. 

C-2-4 It is also true that  where o rd inary  combust ibles  
are present, there may be the need for extinguishers 
sui table  for use on Class B and C fires (i.e..  in a 
res taurant  the pr incipal  combust ibles  present are wood, 
paper ,  and fabrics: in the kitchen area the essential 
hazard  involves cooking greases, and  a Class B ex- 
t inguisher  should be installed).  

C-2-5 As another  example ,  a l though in hospitals there 
is a general  need for Class A extinguishers to cover spaces 
such as the pat ient ' s  rooms, corridors,  offices, etc.,  Class 
B:C extinguishers should be avai lable  in the laboratories ,  
kitchens, areas where f l ammable  anesthetics are stored or 
handled ,  or in electr ical  switchgear or genera tor  rooms. 
Each area should be surveyed for its actual  fire ex 
t inguisher  requirements ,  keeping in mind the variety of 
condit ions that exist in that  pa r t i cu la r  area.  

C-2-6 In connect ion with Class B ( f l ammable  l iquid) 
fires, four basic condit ions may exist: (1) f l ammable  liq- 
uid fires of apprec iab le  depth  [1/4 in. (6 mm) or more] 
such as those occurr ing  in clip tanks and quench tanks in 
industr ial  plants,  (2) spill fires or runn ing  fires where the 
depth  of the liquid does not accumula te  apprec iably ,  (3) 
pressurized f l ammab le  l iquid or gas fires from d a m a g e d  
vessels or p roduc t  lines and (4) cooking grease fires of ap- 
preciahle  depth  such as those occurr ing  in deep fat fryers. 

Each of these four condit ions presents significantly dif- 
ferent problems in ext inguishment  which can be further  
compl ica ted  by variat ions between indoor  and ou tdoor  
condit ions.  

C-2-7 The  selection of Class B extinguishers to be used 
on pressurized f l ammab le  l iquids and pressurized gas 
fires require  special considerat ion.  Fires of this na ture  are 
considered to be a special hazard  and only dry chemical  
types of extinguishers should be employed.  Other  types of 
Class B ra ted  fire extinguishers are relatively ineffective 
on these hazards.  It has been de te rmined  that  special dry 
chemical  nozzle designs and rates of app l ica t ion  are re- 
quired to cope with such hazards.  

C A U T I O N :  It is undesi rable  to a t t empt  to extinguish 
this type of fire unless there is reasonable  assurance that  
the source of fuel can be p rompt ly  shut off. 

C-2-8 The  Class B ratings given by testing laborator ies  
are based on f l ammable  l iquid fires of apprec iab le  depth.  



A P P E N D I X  C 

The numera l  thus derived is an approximate indicat ion 
of the relative fire extinguishing potential of the ex- 
tinguisher. 

C-2-9 The size and type of the Class C extinguisher 
selected should be based on the construction features of 
the electrical equipment ,  the degree of agent contamina-  
tion that can be tolerated, the size and extent of Class A 
and (;lass B components,  or both, that are a part of the 
equipment  and the na ture  and amoun t  of combustible 
materials in the immediate  vicinitv. For example, large 
motors anti power panels will contain a considerable 
amount  of Class A insulat ing materials as compared to 
the Class B material  in an oil-filled transformer. 

C-2-10 Once an analysis is made of the nature  of the 
combustibles present and their potential fire severity, a 
study is made of the various candidate  extinguishers 
which might be provided to meet fire protection needs. 

C-3 Selecting the Right Extinguisher. 
C-3-I Selecting the right extinguisher for the class of 
hazard depends upon a careful analysis of the advantages 
and disadvantages (under  various conditions) of the 
various types available. The  following paragraphs review 
some of the points that should be considered. 

C-3-2 Water-type Extinguishers. 
C-3-2.1 The most popular  type is the 21/2 gal (9.46 L) 
stored pressure water extinguisher. These extinguishers 
are being used to replace inverting types of water ex- 
tinguishers (soda-acid and cartr idge-operated water) 
which are no longer manufac tured .  An impor tant  advan- 
tage of the stored pressure water type, as opposed to in- 
verting types, is its ability to be discharged intermittently.  
Some models are suitable for use at freezing conditions 
when charged as specified on the nameplate .  

C-3-2.2 Since the pump- tank  extinguisher (hand-carry 
type) cannot  be operated while being carried, it is con- 
sidered somewhat more difficult to use. ttowever, it does 
possess some advantages over stored pressure under  cer- 
tain applications. It is an excellent choice for use as a 
standby extinguisher on welding or cutt ing operations, 
protecting buildings in remote locations, and for use bv 
the construction industry. It can easily be filled from any 
convenient,  relatively ciean water supply, can be used 
without the need for pressurization, and can be easily 
mainta ined.  For freezing conditions, chemical additives 
conta in ing  corrosion inhibitors can be used: however, 
copper tank models are recommended because the,,' will 
not corrode as easily. The back-pack style of pump- tank,  
which can be carried and operated at the same time. is 
ideally suited for use in combat ing  brush fires. 

C-3-3 AFFF Extinguishers. 
C-3-3.1 AFFF (aqueous film forming foam) type ex- 
tinguishers are rated for use on both Class A anti Class B 
fires. They are not suitable for use in freezing tempera- 
tures. An advantage of this type on Class B f lammable  
liquid fires of appreciable depth is the ability of the agent 
to secure the liquid surface which helps to prevent reigni- 
tion. 
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C-3-4 Carbon Dioxide Extinguishers. 
C-3-4.1 The principal advantage of CO2 (carbon diox 
ide) extinguishers is that the agent does not leave a 
residue after use. This may be a significant factor where 
protection is needed for delicate and costly electronic 
equipment .  Other typical applications are food prepara- 
tion areas, laboratories, and pr in t ing  or dupl icat ing 
areas. Since the agent is discharged in the form of a 
gas snow cloud, it has a relatively short range of 3 to 8 ft 
(1 to 2.4 in). This type of extinguisher is not recommend 
ed for outdoor use where windy conditions prevail, or for 
indoor use in locations which are subject to strong air cur- 
rents because the agent may rapidly dissipate and prevent 
extinguishment.  

C-3-5 Halogenated Agent Extinguishers. 
C-3-5.1 In general,  bromotr i f luoromethane  (Halon 
1301 ) and bromochlorodif luoromethane (Halon 1211) 
extinguishers have features and characteristics similar to 
CO2 extinguishers. The  bromotr i f luoromethane  (Halon 
1301) extinguisher has never been available in a size 
larger than 21/~ lb (1.1 kg). It had a listed rat ing of 
2-B:C, which is below the m i n i m u m  requirements  of this 
s tandard.  

C-3-5.2 The  b r o m o c h l o r o d i f l u o r o m e t h a n e  (Halon  
1211) extinguisher has an agent that is similar to COs in 
that it is suitable for cold weather installation and leaves 
no residue. Some Halon 1211 extinguishers are listed for 
use on Class A as well as Class B and C fires. Compared  to 
CO2 on a weight-of-agent basis, bromochlorodifluoro- 
methane  (Halon 1211) is at least twice as effective. When 
discharged, the agent is in the combined form of a 
gas mist with about  twice the range of COs. 3"o some ex- 
tent, windy conditions or strong air currents may make 
ext inguishment  difficult by causing the rapid dispersal of 
the agent. 

C-3-6 Dry Chemical Extinguishers. 
C-3-6.1 Due to the different designs and the various 
types of dry chemical agents, choosing the most suitable 
dry chemical extinguisher requires careful evaluation. 
Hand  portable models have a discharge stream which 
ranges from 10 to 30 ft (3 to 9 m) depending  on ex- 
t inguisher size. Compared with carbon dioxide or 
halogenated agent extinguishers, they will also perform 
better under  windy conditions. 

C-3-6.2 Dry chemical extinguishers are available in two 
basic styles: stored pressure, and cartridge-operated.  The 
stored-pressure (rechargeable) type is the most widely 
used and is best suited where infrequent  use is ant icipated 
and where skilled personnel with professional recharge 
equ ipment  are available. The  cartr idge-operated type 
has the advantage of being quickly refilled in remote 
locations without the need for special equipment .  Some 
dry chemical models can be equipped with long-range 
(high velocity) nozzles or applicators which are beneficial 
in applying the agent under  certain special fire fighting 
conditions. 

C-3-6.3 There  are five available types of dry chemical 
agent and each has certain advantages and disadvan- 
tages. These advantages and disadvantages should be 
reviewed by potential  users. 
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C-3-6.~t The  potassium and urea-potass ium base bicar- 
bonate  agents are  selected in preference to sodium bi- 
carbonate ,  pr incipal ly  because of their  grea ter  fire 
ext inguishing capabil i t ies .  If  corrosion that  could be 
caused by agent  residue is not a factor,  potassium 
chlor ide  can also be included in this group.  However, the 
potassium chlor ide  base agent  is not widely used and does 
not have any specific ext inguishing character is t ics  that  
are super ior  to the potassium b ica rbona te  base agents. 

C-3-6.5 The  m o n o a m m o n i u m  phospha te  base agent  
(mul t ipurpose)  is the only one that  is sui table  for Class A 
protect ion.  

C-3-6.6 Where  dry chemical  extinguishers are utilized 
for Class C protect ion,  it is impor t an t  to consider  that  the 
residue of potassium chloride is somewhat  more  corrosive 
than  other  dry chemicals  and that  a mul t ipurpose  base 
agent  will be more  difficult  to remove because it hardens  
when it cools. Any of the other  dry chemical  agents, de- 
pending  upon pro tec t ion  requirements ,  may prove to be 
a more  pract ical  choice for Class C protect ion.  

C-3-7 W h e e l e d  Ex t ingu i she r s .  

C-3-7.1 The  selection of any type of wheeled ex- 
t inguisher  is general ly  associated with a recognized need 
to provide addi t iona l  protec t ion  for special hazards or 
large, ex t ra -hazard  areas. Where  wheeled extinguishers 
are to be installed,  considerat ion should be given to 
mobil i ty  within the area  in which it will be used. 
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C-3-7.2 For ou tdoor  locations, models with rubber  tires 
or wide-rim wheels will be easier to t ransport .  For indoor  
locations, doorways, aisles, and  corr idors  need to be wide 
enough to permi t  the ready passage of the extinguisher.  
Because of the magn i tude  of the fire it will general ly be 
used on, this type of ext inguisher  should be reserved for 
use by operators  who have actual ly  used the equipment ,  
who have received special instructions on the use of the 
equipment ,  or who have used the equ ipment  in live fire 
t raining.  
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Appendix D Operation and Use 

Thzs Appendix is not a part of  the requtrements of  thts NFPA docu- 
ment but is included for  information purposes only. 

D-1 General.  
D-l -1  Persons who are expected to use an ext inguisher  
should be made  famil iar  with all in format ion  conta ined  
in the manufac tu re r ' s  namepla te(s )  and  the instruct ion 
manua l .  Proper  opera t ion  of a fire ext inguisher  requires 
the opera to r  to execute several basic steps in a cer ta in  se- 
q.uence. The  ext inguisher  designer,  the approva l  agen- 
cies, the installer,  and  the pro tec t ion  p lanner  can 
influence significantly the ease and  l ikel ihood of these 
steps being accompl ished properly.  

D - I - I . I  Fire extinguishers will be used by one or more  
of the following groups of people,  listed in descending 
order  of their  p robab le  skill: 

Fire depa r tmen t s  (munic ipa l  or industr ia l)  ( t ra ined) .  

Employees (business or  industr ia l )  ( t ra ined  or un- 
t ra ined) .  

Private owners (home, car,  boat ,  etc.) (unt ra ined) .  

The  general  publ ic  (unt ra ined) .  

Figure C-3-7(a) Cylinder-Operated Dry Chemical Type. 

D - l - 1 . 2  Where  employees have not been t ra ined,  
opera t ion  of extinguishers may be seriously delayed,  the 
ext inguishing ma te r i a l  may  be wasted, and  more  ex- 
t inguishers may have to be used, or the fire may not be 
ext inguished.  
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D - l - l . 3  It is not  enough for the pro tec t ion  p lanner  to 
de te rmine  the hazard  of a locat ion or a rea  within a 
bui ld ing  and then select a p roper  type and size of fire ex- 
t inguisher  to fit the hazard .  He must  take into account  
any problems  of get t ing the ext inguisher  into action,  and 
the diff icul ty of proper ly  apply ing  the ext inguishing 
agent .  He should also consider which of the above groups 
is the most likely to use the ext inguisher ,  and  es t imate  the 
degree of  skill or t ra in ing  they may  have. 

D - l - 2  Methods of Extinguisher O p e r a t i o n .  

D- l -2 .1  The  methods  of opera t ion  of extinguishers are 
most convenient ly a r r anged  by g roup ing  extinguishers 
according  to their  expel l ing means.  Six methods  are in 
common  use. 

(a) Self-generating. Actua t ion  causes gases to be 
genera ted  that  provide expel lant  energy. 

(b) Self-expelling. The  agents have sufficient vapor  
pressure at normal  opera t ing  t empera tu res  to expel 
themselves. 

(c) Gas Cartridge or Cylinder. Expellent  gas is con- 
f ined in a separa te  pressure vessel unti l  an opera to r  
releases it to pressurize the ext inguisher  shell. 

(d) Stored Pressure. The  ext inguishing mater ia l  and 
expel lan t  gas are kept  in a single conta iner .  

(e) Mechanically Pumped. The  opera to r  provides 
expel l ing energy by means  of a p u m p  and  the vessel con- 
ta in ing the agent  is not pressurized. 

(f) Hand Propelled. The  mate r i a l  is appl ied  with 
scoop, pail,  or bucket.  

D-1-2.2 Several different  ext inguishing mater ia l s  are 
hand led  by each of these expel l ing means.  Tab le  D-1-2 
lists the agent  and expel l ing means  combina t ions  that  are 
or have been in use. 

Table D - l - 2  

Extinguisher Operation and Methods of Expelling 

Expelling Methods 
m 

- .  In D 

Extinguishing Materials u~ in U Z  "= Z 

Water and Antifreeze . . . . . . . . . . . .  

Sod a-Acid (Water) . . . . . . . . . . . . . . .  

Wetting Agent . . . . . . . . . . . . . . . . . . .  

F o a m  . . . . . . . . . . . . . . . . . . . . . . . . . .  

A F F F  . . . . . . . . . . . . . . . . . . . . . . . . . .  

Loaded Stream . . . . . . . . . . . . . . . . . .  

Multipurpose Dry Chemical . . . . . . . .  

Carbon Dioxide . . . . . . . . . . . . . . . . .  

Dry Chemical . . . . . . . . . . . . . . . . . . .  

B r o m o t r i f l u o r o m e t h a n e  - -  Halon 1301 

B r o m o c h l o r o d i f l u o r o m e t h a n e  - -  

Halon i 211 . . . . . . . . . . . . . . . . . . .  

Dry Powder (Metal Fires) . . . . . . . . .  

X X X X 

X X 

X 

X 

X 

X 

X 

X 

X 
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D-2 Basic Steps to Operate Extinguishers. The  basic 
steps necessary to put  an ext inguisher  into opera t ion  are: 

Recognit ion as an extinguisher.  

Selection and sui tabi l i ty  of an extinguisher.  

T ranspor t  of an ext inguisher  to the fire. 

Ac tua t ion  of the ext inguisher .  

Appl ica t ion  of the ext inguishing agent  to the fire. 

D-2-1 Recognition as an Extinguisher. The  following 
will help a person to recognize an ext inguisher .  

D-2-1.1 Approva l  agencies require  pe rmanen t  mark ing  
on the front of fire extinguishers ind ica t ing  their  purpose,  
content  and usage. 

D-2-1.2 Addi t iona l  markings,  not a par t  of the device, 
may be needed to indicate  the locat ion of an ex- 
t inguisher.  These should preferably  be s tandard ized  
th roughout  the proper ty  so all extinguishers are easily 
"spot ted ."  These markings  may be in the form of electric 
lights, placards,  mount ing  boards,  overhead signs, color 
panels or stripes, or cabinets  they may be distinctively 
colored by pa in t ing  or reflective taping.  

D-2-1.3 If extinguishers are located along the normal  
exit paths  from an area,  personnel  are more inclined to 
take them and re turn  to the site of a fire. 

D-2-2 Transport of an Extinguisher to the Fire .  

D-2-2.1 An ext inguisher  should be moun ted  and 
located so it can be easily removed in a fire emergency 
and brought  to the site of the fire as fast as possible. It 
should be readily accessible without  need for moving or 
c l imbing over stock, mater ials ,  or equipment .  

D-2-2.2 Portabi l i ty  is affected by the weight of the ex- 
t inguisher,  travel dis tance to a possible fire, the need for 
carrying the unit up or down stairs or ladders,  the need 
for using gloves, the over-all  congestion of the premises, 
and physical abil i ty of the operators .  

D-2-2.3 In the case of wheeled extinguishers,  the width 
of aisles and  doorways and the na ture  of the f looring and 
outside grounds  over which the ext inguisher  must  be 
moved should be taken into account .  

D-2-3 A c t u a t i o n  of the Extinguisher. 
D-2-3.1 Once the ext inguisher  has been t ranspor ted  to 
the fire site, it must  be p laced  into opera t ion  without  
delay. Employees should be fami l ia r  with any steps which 
are needed to ac tua te  any extinguisher.  Here is where 
previous t ra in ing  is most valuable ,  since there is little 
t ime to stop and read  opera t ing  instructions on the 
namepla te .  

D-2-3.2 To ac tua te  an ext inguisher ,  one or more of the 
following steps are required:  

P O S I T I O N  FOR O P E R A T I O N  The  in tended  
posit ion for opera t ion  is usually marked  on the ex- 
t inguisher.  When  the posit ion of opera t ion  is obvious 
(such as when one hand  holds the ext inguisher  and  the 
other  hand  holds the nozzle) this in format ion  may be 
omit ted .  
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REMOVAI~ OF RESTRAINING OR I ,OCKIN(;  
I)t'~VICES Many extinguishers have an operation 
safeguard or locking device that prevents accidental 
actuation, The most common device is a lock pin or 
ring pin which must be withdrawn before operation. 

Other forms of such devices are clips, cams, levers, 
or hose or nozzle restrainers. Most tamper  indicators 
(such as wire and lead seals) will break with removal of 
the restraining device. 

On some extinguishers the restraining device is ar 
ranged to disengage when the unit is normally han- 
dled. No separate motion is required. This type of 
restraining device is especially suited for use by private 
owners and the general public since prior- instruction is 
seldom possibh'. 

S T A R T  OF I) ISCttARGE This requires one or 
more of several actions such as inverting, bumping,  
tu rn ing  or squeezing a valve handle or lever, pushing a 
lever, or pumping.  These may cause a gas to he 
generated, release a gas from a separate container-, 
open a normally closed valve, or create a pressure 
within the container.  

AGENT A P P L I C A T I O N  This act involves direc- 
tion of the stream of extinguishing agent onto the fire. 
Nameplate  informat ion has advisory notes regarding 
the applicat ion of the agent to different types of fires. 
Specific application techniques are described in Sec- 
tion D-3. 

D-2-4 Expellant Gas/Pressure. 
D-2-4.1 Many of the extinguishers descrihed in th i sap  
pendix are of the stored-pressure or cartr idge-operated 
type. Since the operat ing characteristics of these two 
types are similar, regardless of agent used, they are de- 
scribed generally in the following paragraphs.  

D-2-4.2 In stored-pressure models, the expellant gas 
and extinguishing agent are stored in a single chamber  
and the discharge is controlled by a shutoff valve or noz- 
zle. 

D-2-4.3 In cartridge-operated models, the expellant 
gas is stored in a separate cartridge or may he stored in an 
expellant-gas cylinder (wheeled models), located within 
or adjacent to the shell conta in ing  the extinguishing 
agent. These extinguishers are actuated bv releasing the 
expellant gas which expels the agent. In most models, the 
discharge may subsequently be controlled by a shutoff 
valve or nozzle. 

D-3 Application Techniques. 
D-3-1 General. 
D-3-1.1 Many fire extinguishers deliver their entire 
quanti ty of extinguishing material  in 8 to 10 seconds 
(although some take 30 seconds or longer to discharge). 
The agent must be applied correctly at the outset since 
there is seldom time for experimentat ion.  In many ex 
tinguishers the discharge may be started or stopped by a 
valve. In using some extinguishers on f lammable  liquid 
fires the fire may "flare up" momentar i ly  when the agent 
is initially applied. 

D-3-1.2 l ' h e  best technique of applying the ex 
tinguisher discharge on a fire varies with the type of ex- 
t inguishing material.  

D-4 Extinguisher Characteristics. 
D-4-1 Water Types. This includes water, antifreeze, 
soda acid, wetting agent, and loaded-stream ex- 
tinguishers. These extinguishers are in tended primarily 
for use on Class A fires. The stream should be directed at 
the base of the flames, and after ext inguishment  of 
flames, directed generally at smoldering or glowing stir- 
faces. Applicat ion should begin as close as possihle to the 
fire. Deep-seated fires should be thoroughly soaked and 
may need to be "broken apart" to effect coml)lete ex- 
t inguishment .  

D-4-1.1 Stored-pressure Water. Hand extinguishers of 
this type arc- usually available in 2!/,-gal (9..t6 L) capac 
itv with a fire ext inguishment  rat ing of 2-A. Since the 
agent used is fresh water, this extinguisher cannot  he in 
stalled in areas subjected to temperatures  below 40°I  ̀̀  
(4°C). This same type of extinguisher is also manufac-  
tured in an antifreeze model charged with an approw'd 
solution which will afford protection to temperatures as 
low as 4 0 ° F ( 4 0 ° C ) .  The extinguisher weighs about 30 
lh (14 kg) and has a solid stream range of approximately 
35 to ,t0 ft (10.7 to 12.2 m) horizontally. This ex 
tinguisher can be operated intermittently,  but unde ,  con 
t inuous use, it has a discharge time of about 5:3 seconds. 
The operat ing lever is held in a locked position to prewmt 
accidental discharge while being carried. Most manufac  
turers use a ring pin which must be pulled out hefore the 
operat ing lever can be depressed. To do this, it is best to 
set the extinguisher on the ground and, while loosely 
holding the combinat ion  handle in one hand,  pull out the 
ring pm (or release a small latch) with the other hand.  
Then,  grasp the hose and nozzle in one hand and squeeze 
the discharge lever with the other. 
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Figure D - . t - I . I  S t o r e d - p r e s s u r e  Water Extinguisher. 

D-4-1.2 Loaded Stream. Hand extinguishers of this 
type have been made with liquid capacities from 1 to 21/~ 
gal (3.8 to 9.46 L) having fire extinguishing ratings of 
1-A:I-B to 3-A:I-B. Due to limited effectiveness, these 
extinguishers are no longer recognized (listed) for use on 
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(:lass B fires. Wheeled extinguishers have been made 
having liquid capacities of 17 and 33 gal (6.t and 125 1,) 
[trade designations 20 and 40 gal (76 and 151 1,)] having 
fire ext inguishment ratings of 10 A to 20-A. The 
chemical used is a solution of an alkali-metal-sah which 
will not freeze at temperatures as low as 41}°F(40°C) .  

D-4-1.3 P u m p  T a n k .  Extinguishers of this type have 
been made in lb2 to 5-ga1(5.7- to 19-L) capacities with 
fire ext inguishment ratings of 1-A to 4-A. The most 
common type is 2~2 gal (9.46 I,) rated at 2-A. These 
extinguishers have cylindrical metal containers and 
carrying handles. In some models, the {arrying handh" is 
comhined with the pump  handle, and in others it is 
attache{t to the container.  A huilt-in, hand {}t)e~ated ver 
tical piston pump,  to which a short ruhber  hose" and noz- 
zle is attached, provides the meads for discharging the 
water onto the fire. The pump  is of the douhle acting 
type which discharges a stream of water on both the up 
and down strokes. ~ ' h e n  brought to a fire', the pump 
tank is placed on the ground and, to steady the unit. the" 
operator puts one" foot on a small extension hracket at- 
tached to the base. l o  force the" water through the hose, 
the operator then pumt)s the handle  up and down. To 
work around the fire, or to move closer to the fire as the 
flames suhside, the operator must stop pumping  and 
carry the extinguisher to a new location. The force, 
range, and dura t ion  of the stream are depcndent ,  to a 
degree, on the operator. 

They can be filled with either plaid water or antifreeze 
charges recommended bv the extinguisher manufacturer .  
Common salt or other freezing depressants may corrode 
the" extinguisher damage the pump  assembly, or affect 
the fir{" extinguishing capability. Copper sheli models do 
not corrotte as easily as steel and are recommended for 
use in conjuqct ion ~,'ith antifreeze agents. 

HOSE 
CONNECT ION 

/¢a 
ANTI-FREEZE i ' l l  
S0~UTION ; _ ~  : 

Figure D-.t-l.3 Pump Tank Fire Extinguisher. 

D-4-1.4 Back Pack.  This type of pump  extinguisher is 
primarily used for fighting outdoor fires in brush and 
wildlands. The tank has a capacity of 5 gal (19 L) and 
weighs approximately 50 lb (23 kg) when full. Although it 
is listed by UI, it does not have a designated rating. Gen- 
erally, plain water is used as the extinguishant.  However, 
antifreeze agents, wetting agents, or other special water 
base agents may be used. The  tank may be constructed of 

fiberglass, stainless steel, galvanized steel, or brass. As its 
name implies, it is designed to be carried on the 
operators  hack. The back pack extinguisher has a large 
opening for fast refilling as well as a tight fitting filter to 
prever|t foreign material  from enter ing and clogging the 
pump. This design permits convenient refilling from 
nearhv water sources such as ponds, lakes, or streams. 
The most commonly used model has a trombone-type,  
douhle-act ing piston pump connected to the tank hv a 
short length of rubber  hose. Discharge occurs when the" 
operator, holding the pump  in hoth hands, moves the 
piston section hack and forth. Models have also been 
manufac tured  with compression pumps mounted  on the 
right side of the tank. Expellent pressure is huih up with 
about 10 strokes of the handle, and then main ta ined  hv 
cont inual  slow, easy pumping  strokes. Discharge is con- 
trolled with the left hand bv means of a lever-operated 
shut-off nozzle attached to the end of the hose. 

PUMP AND NOZZLES 

o CARRYING 

CONNECTION 

Figure I)-t-1.4 Pumplank Back Pack Fire Extinguisher. 

D-4-1.5 Soda-acid. This extinguisher was most com- 
monly manufac tu red  in the 21,,2-gal (9.46-1.) size, 
weighing approximately 30 lh (14 kg) fully charged, with 
a listed rating of 2-A. Some models were manufac tured  in 
the hand portable sizes of 11A and 1 l/~ gal (4.7 and 5.7 I.) 
and in wheeled mode[s with liquid capacities of 17 and 33 
gal (64 and 125 I.) [trade designations, 20 and 40 gal (76 
and 151 L)] having fire ext inguishment ratings of 10-A 
and 20-A. These extinguishers are now generally con 
sidered obsolete since their manufacture ,  in the United 
States, was discontinued in 1969; they should be replaced 
with currently available models, As its name implies, this 
extinguisher contains two chemicals: sodium hicarbonate  
and sulfuric acid. I o  operate, the extinguisher must he 
inverted which causes intermixing of these products to 
produce a chemical reaction that forms carbon dioxide 
gas to expell the extinguishing agent, consisting win-  
cipally of water in a neutral  state. Once the extinguisher 
is inverted it is carried by a handle recessed in the bottom 
of the shell. The discharge time for this extinguisher is 
approximately 55 seconds. This extinguisher cannot  be 
installed in locations that are subjected to temperatures 
below 40°F (4°C). Antifreeze additives cannot  be added 
for protection. 

D-4-1 .6  Cartr idge-operated Water.  This  type of ex- 
t inguisher closely resembles the soda-acid extinguisher. 
In general,  tlaeir operat ional  and fire f ighting 
characteristics are very similar, The most common model 
manufac tured  was the 21,~-gal (9,46-L) size which had a 
listed rat ing of 2-A. Some 1 IA-gal (4.7-1.) models rated at 
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F i g u r e  D- 4 -1 . 5  S o d a - a c i d  F i r e  E x t i n g u i s h e r .  

A-1 were also manufac tured .  This extinguisher is now 
generally considered obsolete since its manufac ture ,  in 
the United States, was discontinued in 1969; they should 
be replaced with currently available models. The  ex 
tinguisher shell contains water, with a small cylinder of 
carbon dioxide gas that provides the expellant force to 
discharge the water. Models were also manufac tured  
which employed an approved antifreeze agent in place of 
water. For locations subjected to temperatures helow 
40°F (4°C), the antifreeze model should be used. ] 'o  
operate, invert the extinguisher and bump  it gently on 
the ground (hard surface) while holding the recessed bot 
tom handle. In some models, bumping  may not be neces 
sary because the weight of the gas cartridge causes it to 
fall against a punc tu r ing  device. Sometimes this model 
must be lightly bumped  on the ground in order to break 
the seal. 

F i g u r e  D- 4 -1 . 6  Cartridge-uperated Water  F i r e  E x t i n g u i s h e r .  

D-4-1.7 Wet t ing  Agent.  Extinguishers of this type are 
usually available in hand portable models of 11~2 gal (5.7 
L) and in wheeled models having liquid capacities of 45 
and 60 gal (170 and 228 L). These extinguishers have 
ratings of 2 A, 30-A and 40-A respectively. The ex- 
tinguishing agent used is a surface-active material  added 
to water in proper quantit ies to materially reduce the sur- 
face tension of the water and thus increase penetra t ing 
and spreading characteristics (see NFPA 18, Wetting 
Agents). Hand portable models are of the stored-pressure 
design and are operated essentially the same as other 
stored- pressure types. Wheeled  ext inguishers  are 

operated by a separate carbon dioxide cartridge contain- 
ing the expellant gas which, when released, expels the 
agent through the hose nozzle. These extinguishers must 
be protected from exposure to temperatures helow 40°F 
(4°C). 

D-4-1.8 Fire Pails,  D r u m s  with Pai ls  and Bucket  
Tanks .  

D-4-1.8.1 Small water supplies applied with fire pails 
are of limited fire-extinguishing value. The  following 
combinat ions  are considered as possessing two units of ex- 
t inguishing potential  (2-A) for Class A fires. 

(a) Five 12-qt (1 l-L) water-filled s tandard fire pails. 

(b) Six 10-qt (9-L) water-filled s tandard fire pails. 

(c) Drum, cask, or barrel of approximately 55 gal 
(208-L) capacity, with at least three s tandard fire pails 
attached. 

(d) Bucket tanks of 25- to 55-gal (95- to 208-L) capac- 
ity, with s tandard fire pails [either (at or (b) above] 
immersed therein. 

D-4-1.8.2 Standard  fire pails shall be made of galva- 
nized steel of at least No. 24 USS gage, with a flat bottom 
welded in place or otherwise suitably reinforced, fur- 
nished with stamped ears welded in place and with strong 
wire bail and loose fitting metal cover to exclude debris 
and retard evaporation. 

D-4-1.8.3 (;asks, drums, or barrels should preferably he 
of metal of No. 24 USS gage thickness or better, and 
should have covers. Fire pails may be hung on sides of the 
containers or immersed therein. Pails, casks, drums, or 
bucket tanks should he painted bright red with the word 
"FIRE" stenciled in large letters on their outside with 
black or other contrast ing colored paint.  If antifreezing 
solution is used, the surfaces of pails, drums, or bucket 
tanks should be coated with red lead or oil, followed bv a 
coat of asphalt-base paint  casks should be heavily 
coated with pitch. 

D-4-1.8.4 When  located where cont inued temperatures 
below 40°F (4°C) may he encountered,  containers should 
be filled with an antifreeze solution consisting of 75 to 80 
percent calcium chloride (free from magnesium chloride) 
dissolved in water. Table  D-4-1.8.4 shows approximately 
the temperature  at which the solutions will freeze. 

] [ ' ab le  D-4-1 .8 . . t  

1"o m a k e  10 ( ; a lhm> A n t i h e e T c  So lu t ion*  

Approx. 
Freezing Calcium 
Temp.  Water ,  Chlor ide  Specific Degrres 

°F °C Gal  L lb kg Gravi ty  Baume 

10 12 9 34 20 9 I 1 139 17 7 
0 18 81,~ 32 25 II 1 175 21.6 

lO '~3 8 31) 291'e 13 1 2tl5 2t 7 
211 29 8 30 "~31,'2 15 I 228 26 9 

30 34 8 311 3hl~ 17 I 2.t(~ 2S.6 
.t0 ,t0 8 30 |0 18 I 2(~3 30 2 

* T h i s  so lu t i on  s h o u k t  not  be used  m e x t i n g u i s h e r s .  O n l y  bolut ions  
s u p p h c d  by the  m a n u t a c t u r e r s  s h o u l d  be  used  in s to red  p r e s s u r e  a n d  
c a r t r i d g e - o p e r a t e d  w a t e r  e x t i n g u i s h e r s  a n d  in p u m p  t a n k  e x t i n g u i s h e r s  
w h e r e  an  a n t i f r e e z e  so lu t ion  is de s i r ed .  
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D-4-2 Foam Types.  These extinguishers are in tended 
for use on Class A and Class B fires. On f lammable  liquid 
fires of appreciable depth, best results are obtained when 
the discharge from the extinguisher is played against the 
inside of the back wall of the vat or tank just above the 
burning surface• so as to permit the natural  spread of the 
foam back over the bu rn ing  liquid. If this cannot  be 
done, the operator should stand far enough away from 
the fire to allow the foam to fall lightly upon the burn ing  
surface the stream should not be directed into the 
burning liquid. Where possible, the operator should walk 
around the fire while directing the stream so as to get 
maximum coverage dur ing  the discharge period. For fires 
in ordinary combustible materials the foam may be used 
to coat the burn ing  surface directly. For f lammable-  
liquid spill fires the foam may be flowed over a burn ing  
surface bv bouncing it off the floor just in front of the 
burning area. Foam is not effective on f lammable  liquids 
and gases escaping under  pressure. The type of foam pro- 
duced is not suitable for fires involving ethers, alcohols, 
esters, acetone, lacquer thinners,  carbon disulfide and 
other f lammable  liquids which either break down or 
penetrate the foam blanket.  

D-4-2.1 AFFF.  Extinguishers of this type are usually 
available in hand portable models of 2 ~ gal (9.46 L) liq- 
uid solution or solid charge types and in wheeled models 
having a liquid capacity of 33 gal (125 L). These ex- 
tinguishers have ratings of 3A:20B, 3A:40B and 
20A:160B, respectively. The  extinguishing agent is a 
solution of aqueous film forming surfactant  in water 
which forms mechanical  foam when discharged through 
an aspirating nozzle. On Class A fires, the agent acts as 
both a coolant and penetrant  to reduce temperatures 
below the ignition level. On Class B fires, the agent acts 
as a barrier to exclude air or oxygen from the fuel sur- 
face. 

These extinguishers are not suitable for the protection 
of water soluble f lammable  liquids, such as alcohols, 
acetone, esters, ketones, etc., unless specifically refer- 
enced on the nameplate .  

Specific information and limitations of the properties 
of AFFF are contained in NFPA 11, HLgh Expansion 
Foam and Combined Agent Systems. 
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The hand portable models closely resemble stored- 
pressure water extinguishers except for the special types 
of nozzles. Thev are available in two basic types. One type 
contains a liquid solution of AFFF in the tank, Figure 
D-4-2.1(a). The other type contains plain water in the 
tank and a replaceable charge of solid AFFF in a com- 
par tment  of the nozzle, Figure D 4-2. l(b). Both types are 
placed into operat ion by the same procedure used for 
water extinguishers. Wheeled types are operated bv a 
separate ni trogen cvlinder conta in ing the expellant gas 
which, when released, pressurizes the agent container.  
l ' h e  discharge is controlled bv a special aspirating shut- 
off type of nozzle at the end of the hose assembly. These 
types ot extinguishers can be used only in locations not 
subject to freezing conditions. 

D-4-2.2 Foam (Chemical) .  Foam extinguishers are 
similar in external appearance to soda-acid ex- 
tinguishers. They were most commonly manufac tu red  in 
the 21/~-gal (9.46-L) size, weighing about  30 lb (14 kg) 
fully charged. A typical listed rating for the 21~-gal 
(9.46-L) size was 2-A:4-B. Other sizes manufac tu red  in 
eluded ll/~-gal (4.7-L) and ll/2-gal (5.7-1,) hand por- 
tables and wheeled models with liquid capacities of 17 
and 33 gat (64 anti 125 L) [trade designations, 20 and 40 
gal (76 anti 151 L)] having fire ext inguishment  ratings 
from 10-A:12-B to 20-A:,10-B. These extinguishers are 
now generally considered obsolete since their manufac-  
ture, in the United States, was discontinued in 1969: they 
should be replaced with currently available models. The  
extinguisher has an inner  chamber  or cvlinder, fitted 
with a loose stopple, which contains an a l u m i n u m  sulfate 
solution. The main  extinguisher shell is filled with a solu- 
tion of sodium bicarbonate  and a foam-stabilizing agent. 
l o  operate, the extinguisher must be inverted which 
allows the intermixing of these agents. Carbon dioxide 
gas is formed to expell the liquid foam extinguishant  
which expands at the ratio of ahout one to eight. These 
extinguishers cannot  be installed in locations that are 
subjected to temperatures below 40°F (4°C). 

Antifreeze additives cannot  be used to provide protec 
tion against freezing temperatures.  The  general method 
of placing this extinguisher into operat ion is the same as 
for the soda acid extinguisher. 

L .  
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D-.t-3 Compres sed  Gas T y p e .  Th is  type of  e \  
i inguishcv is p r in la t i lv  i n t ended  for usr oi] Class B and 
Class C fires. T h e y  have a l imi t rd  range  ,in(l arc af fec ted  
by d r a f t  and  win~t; thus, i n i t i a l  a p p l i c a t i o n  must  s tar t  
r e a s o n a b h  close to the f i re.  On  al l  f ires, the d i scharge  
shouh{ he: dirccte~i at the base of  thc flames. The'  
dischar?,e shouhl  he app l i ed  to the burn ing  surf;u:e evc, n 
af ter  Ihc f lames arc ex t ingu ished ,  to allow a&h 'd  trim' for 
coMin M and to prevent  possihh" l•efla~h. "l"hr nm,st com- 
n]o l lh ,  /D, e d  meth{,d of  agent  appl ica t icm on c o n t a i n e d  
flam~{aahh, l iquid  fires is to start  :~t the near  edge and 
direct  the d i scharge  in a slow• side-to-side sweeping  me  
tieR. ?,radually progi•essing toward  the back of the fire. 
'l•hc o ther  m e t h o d  is cal led ovc rhcad  app l ica t ion .  • lhe  
d i scharge  horn is t i l l t r i e d  in a da~ger  or  downward  posi 
t i e r  (at an angle  of  ahout  :t5 dcgrees) toward  th,' (cntt•r  
of  t}~c burning- area.  Ger~erallv, the horn is not moved,  as 
in the o ther  me thod•  hecause  the d i scharge  s t ream enters  
the fire from al)ove and q n c a d s  out in all ctirectinns over  
bu rn ing  surface.  For spill fires, the s ide-to side swcrping  
rnoliOll  n l a y  g ive  h~:t tcr  resl.lltS. 

On fireb involving electr ical  equipmcI~t ,  d i scharge  
should be direct¢-d at the source of the flanacs. It is hnpor-  
t a r t  to de energize  the e q u i p m e n t  as soon as possihle, to 
e l imina te  the po ten t ia l  of re igni t ion.  

T h e  Conlprcssed gas ag<nt ext inguishes  hv d i lu t ing  the 
su r round ing  a t n m s p h e r e  with an inert £a>• so that  oxygen  
levels are kept helow the percclltag, c r~'quircd for comhus  
l ion.  W h c n  this type of  ex t ingu i she r  b, used in an unven-  
tihlt¢.d space,  such as a small  r o o m .  closet, or  o th tq  
conf ined  area.  p r o h m / e d  c~c('upancy o f  that space can 
rcsuh in the loss of  ctmscinusm:ss din '  to oxygen def ic icn-  
CV. 

D-4-3.1 C a r b o n  D i o x i d e .  H a n d  ex t inguishers  of  this 
type arc usually ava i labh '  at capacitie,~ f rom 2 b~ to 20 tb 
(1.1 to !).1 kg) hav ing  fire ex t ingu i sh inen t  rat ings f rom 
1-to 10-B:C. Whee l ed  car t )on  diox ide  ex t inguishers  arc 
usually availal)h: in capac i t i es  from 50 to 100 Ih (23 to 45 
kg) hav ing  fire e x t i n g u i s h m e n t  rating~ from 10 to 
20 B:C. T h e  ca rbon  d iox ide  is r e ta ined  unde r  its own 
pressurc in a fluid cond i t ion  a~ room t c m p e r a t u r e .  -l 'he 
agcrlt is se l f -expel l ing ;llld is d i scharged  hy o p t : l a t i o n  of a 
valve which Catly, es the. c a rhon  d ioxide  tn he r,:pcth:,t  
th rough  it horn in its vapor  and solid phase.  l o  opera te .  
the ex t ingu i she r  is held in an upr igh t  posit ion,  the lock- 
ing r ing pin is pul led,  and the o p e r a t i n g  lever is squeezed.  
On  the smal le r  2- to 5 lb (.,ql- to 2.3-kg) models ,  the 
d i schargr  h o r n  is i l t tachcd to the valve assembly hv a 
meta l  tu t )c / swing  ,ioint connec tor .  l h c  sma lh ' r  mot]els 
arc &.signed tc~ bc cq~rrated with one hand.  On the larger  
hand t)ortahlcs, the d i scharge  horn is a t t a c h e d  to heveral 
feet of f lexible hose. These  ex t inguishers  r equ i re  a " two 
hand"  opera t ion .  T h e  m i n i m u m  d ischarge  t ime for hand 
portables  varies from 8 to 3(1 seconds d e p e n d i n g  upon 
size. T h e  m a x i m u m  range  of the d i scharge  s t ream is from 
3 ft (1 m) to 8 ft (2.-t m).  

D-4-4  H a l o g e n a t e d  A g e n t  Types .  Ha lon  1211 types 
are ra ted  for use on Class B and Class C fires. La rge r  
models  also are ra ted for Class A fires. Ha lon  1301 ex- 
t inguishers  are  in tended  pr imar i ly  for use on Class B and 
Class C fires. On  t l a m m a b l e  l iquid fires, hest resuhs are 
ob t a ined  when  the d ischarge  f rom the ex t ingu i she r  is 
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]:'igurc 1)-.I-3. l(a) Figure I)-4-3.10)) 
Cart)on 1)ioxide Fxt inguishcr .  Carl)on Dioxide Exdl lguisher .  

e m p l o y e d  to sweep tile f l ame  off  the t )urning surface,  ap- 
p ly ing the d i scharge  first at t h e  n e a r  edge  of  the fire and  
g radua l Iy  progress ing  toward  the back of the fire by mov- 
ing the d i scharge  nozzle slowly f rom side to side. In using 
ex t inguishers  of this type in unven t i l a t ed  places,  such as 
small  rooms,  closets or conf ined  spaces,  opera to r s  and  
o the r  persons should  avoid h r e a t h i n g  the ex t i ngu i sh ing  
agent  or  the gases p r o d u c e d  hy t he rma l  decompos i t i on .  

D - 4 - 4 . 1  B r o m o c h l o r o d i f l u o r o m e t h a n e  - -  H a l o n  
1211, Stored-pressure ext inguishers  of  this type are 
avai lable  in capaci t ies  from 2 to 2__. lb (.91 to 10 kg) 
hav ing  fire e x t i n g u i s h m e n t  ra t ings f rom 2-B:C to 
"t-A:80 B:C and wheeled  moth:Is with a c a p a c h y  of  150 lb 
(68 kg) and  a fire c x t i n g u i s h m c n t  r a t ing  of  30-A: 160 BC. 
A l t h o u g h  the agent  is r e ta ined  unde r  pressure  in a l iquid  
state, and is self  expe l l ing ,  a booster charge  of  n i trogen is 
a d d e d  to ensure proper opera t ion .  U p o n  ac tua t ion ,  the 
vapor pressurc causes the agent  to e x p a n d  so that  the 
d i scharge  s t ream consists of  a m i x t u r e  nf  l iquid  drople ts  
and vapor• T h e  smal l e r  sizes have a hor izonta l  s t ream 
range  of  9 to 15 ft (9.7 to 4.6 m) which is not  a f fec ted  by 
wind as rnuch as ca rbon  d iox ide  or  H a l o n  1301. Deep-  
sea ted  Class A fires may  need  to be broken  apa r t  to effect  
c o m p l e t e  ex t ingu i shm&l t .  On  Class B fires, the d i scharge  
is app l i ed  iu a side-to-.,,ide mo t ion  g radua l ly  progress ing  
toward  the back of  the fire. Ex t ingu i she r  should be dis- 
cha rged  ini t ia l ly  f rom not  closer than  8 ft (2.4 ira) to 
prevent splashing when  app l i ed  to dep ths  of  f l a m m a b l e  
l iquid•  
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D - 4 - 4 . 2  B r o m o t r i f l u o r o m e t h a n e  I H a l o n  
1301. This  type of  ext inguisher  was manufac tu r ed  in a 
model  having a capaci ty  of 2 l~ lb (1.1 kg) and a fire ex- 
t inguishment  ra t ing  of 2-B:C. Al though  this ext inguisher  
has been wi thdrawn from the commerc ia l  market ,  it is 
still avai lable  under  special order .  The  design, opera t ion  
characterist ics  and  fire f ighting techniques are vir tual ly 
the same as for the 2½-1b (1.1-kg) ca rbon  dioxide ex- 
t inguisher.  It has a discharge t ime of  8 to 10 seconds with 
a s tream range of 4 to 6 ft (1.2 to 1.8 m). Al though the 
agent has a high vapor  pressure and is self-expelling, a 
booster charge of n i t rogen is added  to improve opera t ion .  

Figure D-4-4.2 Halon 1301 Fire Extinguisher. 

D-4-5 D r y  C h e m i c a l  T y p e s .  Dry chemica l  ex- 
t inguishers (sodium b icarbona te ,  potassium bicarbonate ,  
potassium b ica rbona te  urea base, b ica rbona te  urea base 
or potassium chlor ide  base) are in tended  pr imar i ly  for 
use on Class B and Class C fires. Dry chemical  ex- 
t inguishers (mul t ipurpose  a m m o n i u m  phospha te  base) 
are in tended for use on Class A, Class B. and Class C 
fires. The re  are two methods  whereby a dry chemical  
agent can be d ischarged from an ext inguisher  shell de- 
pending  upon the basic design of the extinguisher.  They 
are the ca r t r i dge / cy l i nde r -ope ra t ed  method  and the 
s tored-pressure method .  Regardless of  ext inguisher  
design, the me thod  of  agent  appl ica t ion  is basically the 
same. Stored-pressure  ext inguishers  are avai lable in 
capacit ies  from 1 to 30 lb (0.5 to 14 kg) for hand  ex- 
t inguishers and  125 to 250 lb (57 to 113.5 kg) for wheeled 
extinguishers.  Ca r t r i dge / cy l i nde r -ope ra t ed  extinguishers 
are avai lable in capaci t ies  from 4 lb (1.8 kg) to 30 lb (14 
kg) for hand  ext inguishers  and 45 to 350 lb (20 to 159 kg) 
for wheeled extinguishers• 

Dry chemical  extinguishers are also avai lable  with 
disposable nonref i l lable  types which conta in  the agent  
and expel lant  gas in a single, nonreuseable ,  factory-fi l led 
container .  Most dry chemical  extinguishers having 
ratings of 20-B and less will d ischarge their  contents in 
eight to 20 seconds. Extinguishers with higher  rat ings 
may take as long as 30 seconds. Therefore ,  since there is 
little t ime for exper imenta t ion ,  it is impor t an t  that  the 
opera to r  be p repa red  to correctly apply  the agent  at the 
outset• All dry chemical  ext inguishers  can be carr ied  and 
opera ted  s imultaneously,  and  can be d ischarged inter- 
mit tent ly.  The  discharge s t ream has a horizontal  range of 
5 to 30 ft (1.5 to 9.2 m) depend ing  on ext inguisher  size. 
When  used on ou tdoor  fires, m a x i m u m  effectiveness can 
be achieved when the di rect ion of the wind is on the back 
of the opera tor .  
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Figure D-4-5(a) Stored-pressure Dry Chemical Extinguisher. 

Figure D-4-5(b) Cartridge-operated Dry Chemical Extinguisher. 

Special long-range nozzles are avai lable where poten- 
tial fire f ighting condit ions may require  grea ter  distance. 
These nozzles are also useful on pressurized gas or l iquid 
fires, or where s t rong winds prevail.  All dry chemical  
agents can be used at the same t ime that  water  (s traight  
s t ream or  fog) is being appl ied.  The  use of dry chemical  
extinguishers on wet energized electr ical  equ ipmen t  (such 
as ra in-soaked utility poles, high voltage switch gear,  and 
transformers)  may aggravate  electr ical  leakage problems.  
The  dry chemical ,  in combina t ion  with moisture,  pro- 
vides an electr ical  pa th  which can reduce the effectiveness 
of insulat ion protect ion.  The  removal  of all traces of dry 
chemical  from such equ ipmen t  after  ext inguishment  is 
r ecommended .  
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Figure D-4-5(c) Stored-pressure Dry Chemical with Fixed Nozzle. 
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D-4-5.1 Ordinary Dry Chemical Extinguishers (Class 
B and Class C Fires). Hand  extinguishers of this type 
are avai lable  with fire ext inguishing rat ings of  I -B:C to 
160-B:C and wheeled models  having fire ext inguishing 
ratings from 80-B:C to 640-B:C. The  fire ext inguishing 
agent  used is a specially t rea ted  mate r ia l  in a finely divid- 
ed form. Types  of agents avai lable  are: sodium bicar- 
bonate  base, potassium b ica rbona te  base, potassium 
chlor ide  base or potassium b ica rbona te  urea base. Some 
formulat ions  of these agents are specially t rea ted  to be 
relatively compa t ib l e  for use with air  foam (mechanica l  
foam). For use on f l ammab le  l iquid fires, the s t ream 
should be di rec ted  at the base of the flame. Best results 
are general ly  ob ta ined  by a t tack ing  the near  edge of the 
fire and progressing towards the back of the fire by mov- 
ing the nozzle rapid ly  with a side-to-side sweeping mo- 
tion. Care  must  also be taken not  to direct  the initial 
discharge directly at the burn ing  surface at close range 
[less than  5 to 8 ft (1.5 to 2.4 m)] because the high- 
velocity of the s t ream may cause splashing a n d / o r  scatter- 
ing of  the burn ing  mater ia l .  Al though not listed for use 
on Class A fires, o rd inary  dry chemical  may be used to 
rapidly  knock down the flames. Once the flames are ex- 
t inguished,  the opera to r  can kick or poke apa r t  the fire 
debris.  This  will assist and  hasten the na tu ra l  cooling of 
the burn ing  embers.  Hot  spots or small areas that  reignite 
can be control led  with short in termi t ten t  bursts of agent.  
W a t e r  should then be appl ied  to extinguish burn ing  
embers  or deep-seated  hot spots. It is r ecommended  that  
this me thod  of ex t inguishment  be a t t emp ted  only if the 
opera to r  has had  t ra in ing  and previous experience in this 
technique.  

D-4-5.2 Multipurpose Dry Chemical Extinguishers 
(Class A, Class B and Class C Fires). Extinguishers of 
this type conta in  an a m m o n i u m  phosphate  base agent.  
H a n d  extinguishers are avai lable  with fire extinguish- 
ment  rat ings of 1-A to 20-A and 10- to 120-B:C and 
wheeled models  with fire ex t inguishment  rat ings of 20- to 
40-A and  60- to 320-B:C. Mul t ipurpose  agents are used 
in exact ly the same manne r  as o rd inary  dry chemical  
agents on Class B fires. For use on Class A fires, the 
mul t ipurpose  agent  has the add i t iona l  character is t ic  of 
softening and sticking when in contact  with hot surfaces. 
In this way, it can adhere  to burn ing  mater ia l s  and  form 
a coat ing  which will smother  and  isolate the fuel from air. 
W h e n  apply ing  the agent ,  it is impor t an t  to try and coat  
all bu rn ing  areas in o rder  to e l imina te  or minimize  the 
n u m b e r  of small  embers  which may be a potent ia l  source 
of reignit ion.  The  agent  itself has lit t le cooling effect and  
cannot  pene t ra te  below the burn ing  surface. For this 
reason, ex t inguishment  of deep-sea ted  fires may not be 
accompl ished  unless the agent  is d ischarged below the 
surface or the mate r ia l  is broken apar t  and  spread out. 

D-4-6 Dry Powder Types .  These ext inguishers  and  
agents are in tended  for use on Class D fires and  specific 
metals,  following special techniques and manufac tu re r ' s  
r ecommenda t ions  for use. The  ext inguishing agent  may 
be appl ied  from an ext inguisher  or  by scoop and shovel. 
The  technique  of apply ing  the agent  to the fire may vary 
with the type and form of  the agent  and  combust ib le  
metal .  The  app l ica t ion  of  the agent  should be of suffi- 
cient dep th  to adequate ly  cover the fire area  and provide 
a smother ing  blanket .  Addi t iona l  appl ica t ions  may  be 

necessary to cover any hot spots which may develop. The  
mater ia l  should be left und i s tu rbed  until  the mass has 
cooled before disposal is a t t empted .  Care  should be taken 
to avoid scat ter ing the burn ing  metal .  Fires in finely 
divided combust ib le  meta l  or combust ib le  metal  alloy 
scrap which is moist, wet with water  or water-soluble 
machine  lubricants ,  or on water-wet ted surfaces, is likely 
to burn rapidly  and violently. They may even be of an ex- 
plosive nature .  They can develop so much  heat  that  they 
cannot  be a pp roa c he d  closely enough to permi t  proper  
appl ica t ion  of the ext inguishing med ium.  Where  the 
burn ing  metal  is on a combust ib le  surface, the fire should 
be covered with dry powder,  then a 1- or 2-in. (25 or 51 
ram) layer of powder  spread out nearby and the burn ing  
metal  shoveled into this layer with more  dry powder  
added  as needed.  

D-4-6.1 Dry Powder Extinguisher. Dry powder  ex- 
t inguishers are avai lable  in a hand  por table ,  50-1b (14-kg) 
ca r t r idge -opera ted  model  and  150-1b (68-kg) and 350-1b 
(159-kg) cy l inder -opera ted  wheeled models.  The  ex- 
t inguishing agent  is composed of  sodium chloride,  with 
additives to render  it free flowing in order  to cause it to 
form a crust over the fire. A thermoplas t ic  mate r ia l  is 
added  to b ind  the sodium chlor ide  part icles  into a solid 
mass when app l ied  on burn ing  metals .  Other  specialized 
dry powder  agents are avai lable  for use in f ight ing spe- 
cific types of metal  fires. Wi th  the nozzle fully opened,  
the hand  por tab le  models  have a range of 6 to 8 ft (1.8 to 
2.4 m). The  method  of  agent app l ica t ion  depends  on the 
type of metal ,  the quant i ty  which is burning,  and  its 
physical form. In the case of  a very hot fire, initial 
discharge should be s tar ted at m a x i m u m  range with the 
nozzle fully opened.  Once control  is established, the noz- 
zle valve should be par t ia l ly  closed to p roduce  a soft heavy 
flow so that  comple te  and safe coverage can be done at 
close range.  The  nozzle is designed so that  the opera to r  
can throt t le  or reduce the rate  and force of the agent  
discharge.  Since combust ib le  metal  fires can produce  
complex and difficult  fire f ight ing condit ions,  it is ad- 
visable to get specific details  on equ ipmen t  use from the 
manufac tu re r .  

Figure D-4-6.1 Dry Powder Extinguisher. 

D-4-6.2 B u l k  Dry Powder Agent. In bulk form, dry 
powder  ext inguishing agents are avai lable  in 40- and  
50-1b (18- and 23-kg) pails and  350-1b (159-kg) drums.  In 
addi t ion  to the sodium chlor ide  base agent ,  a dry powder  
mater ia l  cal led G-1 is also avai lable .  This  mate r ia l  


