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NOTICE 

All questions or other communications relating to this document should be sent only to NFPA Head- 
quarters, addressed to the attention of the Committee responsible for the document 

For information on the procedures for requesting Technical Committees to issue Formal Interpreta- 
tions, proposing Tentative Interim Amendments, proposing amendments for Committee consideration, and 
appeals on matters relating to the content of the document, write to the Secretary, Standards Council, Na- 
tional Fire Protection Association, Batterymarch Park, Quincy, MA 02269. 

A statement, written or oral, that is not processed in accordance with Section 16 of the Regulations 
Governing Committee Projects shall not be considered the official position of NFPA or any of its Commit- 
tees and shall not be considered to be, nor be relied upon as, a Formal Interpretation. 

Users of this document should consult applicable Federal, State and local laws and regulations. NFPA 
does not, by the publication of this document, intend to urge action which is not in compliance with ap- 
plicable laws and this document may not be construed as doing so. 

Policy Adopted by NFPA Board of Directors on December 3, 1982 

The Board of Directors reaffirms that the National Fire Protection Association recognizes that the tox- 
icity of the products of combustion is an important factor in the loss of life from fire. NFPA has dealt with 
that subject in its technical committee documents for many years. 

There is a concern that the growing use of synthetic materials may produce more or additional toxic 
products of combustion in a fire enwronment. The Board has, therefore, asked all NFPA technical commit- 
tees to review the documents for which they are responsible to be sure that the documents respond to this 
current concern. To assist the committees in meeting this request, the Board has appointed an adwsory 
committee to provide specific guidance to the technical committees on questions relating to assessing the 
hazards of the products of combustion. 

Licensing Provision - -  This document is copyrighted by the National Fire Protection Association 
(NFPA). 

1. Adoption by Reference - -  Public authorities and others are urged to reference this document in 
laws, ordinances, regulations, administrative orders or similar instruments. Any deletions, additions and 
changes desired by the adopting authority must be noted separately. Those using this method are requested 
to notify the NFPA (Attention: Secretary, Standards Council) in writing of such use. The term "adoption by 
reference" means the citing of title and publishing information only. 

2. Adoption by Transcript ion - -  A. Public authorities with lawmaking or rule-making powers only, 
upon written notice to the NFPA (Attention: Secretary, Standards Council), will be granted a royalty-free 
license to print and republish this document in whole or in part, with changes and additions, if any, noted 
separately, m laws, ordinances, regulations, administrative orders or similar instruments having the force of 
law, provided that: (1) due notice of NFPA's copyright is contained in each law and in each copy thereof; 
and, (2) that such printing and republication is limited to numbers sufficient to satisfy the jurisdiction's 
lawmaking or rulemaking process. B. Once this NFPA Code or Standard has been adopted Into law, all 
printings of this document by public authorities with lawmaking or rulemaking powers or any other persons 
desiring to reproduce this document or its contents as adopted by the jurisdiction in whole or in part, in any 
form, upon written request to NFPA (Attention: Secretary. Standards Council), will be granted a nonex- 
elusive license to print, republish, and vend this document in whole or in part, with changes and additions, 
if any, noted separately provided that due notice of NFPA's copyright is contained in each copy. Such 
license shall be granted only upon agreement to pay NFPA a royalty. This royalty is required to provide 
funds for the research and development necessary to continue the work of NFPA and its volunteers in con- 
tinually updating and revising NFPA standards Under certain circumstances, public authorities with 
lawmaking or rulemaking powers may apply for and may receive a special royalty when the public interest 
will be served thereby. 

3. Scope of License Grant  E The terms and conditions set forth above do not extend to the index to 
this document. 

(For further explanation, see the Policy Concerning the Adoption, Printing and Publication of NFPA 
Documents which is available upon request from the NFPA.) 

Statement on NFPA Procedures 

This material has been developed under the published procedures of the National Fire Protection 
Association, which are designed to assure the appointment of technically competent Committees having 
balanced representation. While these procedures assure the highest degree of care, neither the National Fire 
Protection Association, its members, nor those participating in its activities accepts an.y !iabil!ty resulting 
from compliance or noncompliance with the provisions given herein, for any restrlcuons imposed on 
materials or processes, or for the completeness of the text. 

NFPA has no power or authority to police or enforce compliance with the contents of this document 
and any certification of products stating compliafice with requirements of this document is made at the peril 
of the certifier. 
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Errata 

NFPA 1964 

Standard for 

Spray Nozzles (Shutoff and Tip) 

1988 Edition 

The Fire Hose Committee notes the following error in the 1988 edition of NFPA 
1964, Standard for Spray Nozzles (Shutoff and Tip). 

In paragraph 2-3.5change "200 inch-pounds (22.6 N × m)"  to "20 inch-pounds (2.26 
N × m)" .  
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Standard for 

Spray Nozz les  (Shutof f  and T i p )  

1988 Edition 

1-3.3 Nozzles equ ipped  with a flush fea ture  shall in- 
dicate  the flush opera t ing  posi t ion with the letters 
FLUSH.  

1-3.4 Adjus tab le -pa t t e rn  nozzles shall be marked  to in- 
dicate  s traight  s tream and spray pa t t e rn  settings, or ar- 
rows shall indicate  the di rect ion of ad jus tments  for 
s traight  s t ream or spray pa t te rn .  

NOTICE:  An asterisk (*) following the n u m b e r  or let ter desig- 
na t ing  a p a r a g r a p h  indicates  explana tory  mater ia l  on tha t  para-  
g raph  in Append ix  A. 

In format ion  on referenced publ ica t ions  can he found in Chap te r  
6 and Appendix  B. 

Chapter 1 General Requirements 

1-1" Scope .  Th is  s t a n d a r d  app l i e s  to p o r t a b l e  
ad jus tab le -pa t te rn  nozzles in tended for general  fire 
depa r tmen t  use or for use with fire hoses affixed to s tand- 
pipe systems. Unless otherwise specified, these require- 
ments apply  to: 

(a) Basic spray, constant  gal lonage,  and constant  
pressure spray nozzles. 

(b) T r a d e  sizes of ~ in. (19 mm),  1 in. (25 mm), 1½ 
in. (38 mm),  and  2½ in. (63 ram), or as de te rmined  by 
t r ade  sizes of the coupling.  

(c) Nozzles for use on Class A and B Fires. 

(d) Nozzles for use with ei ther  l ined or unl ined hose. 

1-1.1 Compl i ance .  In o rder  to be in compl iance  with 
this s tandard ,  nozzles shall meet  or exceed per formance  
and  testing cri ter ia  establ ished and  set forth within this 
s t andard .  

1-2 Units of Measurement. Within  this s tandard ,  the 
first s tated measurement  shall be in English units fol- 
lowed by metr ic  units rounded  off to the nearest  whole 
number  and p laced  in parentheses,  i.e.. ~ in. (19 ram). 
T h e  second value may be only approx imate .  The  first 
s tated value is the requi rement .  

1-3 Markings. 
1-3.1 Each nozzle shall be pe rmanen t ly  ident if ied with 
the following informat ion  using figures and letters not 
less than ~6 in. (4.8 mm) in height.  In format ion  will be 
provided by ei ther  s t amped  or cast figures or letters or by 
labels meet ing  ANSI  969, Marking and Labeling, specifi- 
cations. 

(a) Name  of manufac tu re r .  

(b) Unique produc t  or model  designat ion.  

1-4 Definitions. 
Approved. Acceptab le  

jur isdic t ion."  
to the "au thor i ty  having 

NOTE:  The  Nat ional  Fire Protect ion Associat ion does not ap- 
prove, inspect or certify any instal lat ions,  procedures,  equip- 
ment ,  or mater ia l s  nor  does it approve  or eva lua te  test ing ]abnra 
tories. In de t e rmin ing  the acceptabi l i ty  of instal la t ions or pro- 
cedures, equ ipmen t  or mater ia ls ,  the au thor i ty  having  jurisdic- 
t ion may base acceptance  on compl iance  with NFPA or other  
appropr ia te  s tandards .  In the ahsence of such s tandards ,  said 
author i ty  may require evidence of proper  instal la t ion,  procedure  
or use. The  author i ty  having jur isdic t ion may also refer to the 
listings or l abe l ing  pract ices of an organiza t ion  concerned with 
product  evaluat ions which is in a posit ion to de te rmine  com- 
pl iance with appropr ia te  s tandards  for the cur rent  product ion  of 
listed items. 

Authority Having Jurisdiction. The  "author i ty  
having jur isdic t ion"  is the organizat ion,  office or in- 

' d iv idual  responsible for "approving"  equ ipment ,  an in- 
s tal la t ion or a procedure .  

NOTE:  The  phrase "au thor i ty  having  jur isdic t ion"  is used in 
NFPA documents  in a broad  m a n n e r  since jur isdic t ions  and  "ap  
proval" agencies vary as do their  responsibili t ies.  Where  puhl ic  
safety is pr imary,  the "author i ty  having jur isdict ion" may be a 
federal,  state, local or other  regional  depa r tmen t  or individual  
such as a fire chief, fire marshal ,  chief  of a fire prevent ion 
bureau ,  labor  depar tment ,  heal th  depar t rnent ,  bu i ld ing  official, 
e lectr ical  inspector,  or others having  s ta tu tory  author i ty .  For in- 
surance purposes, an insurance inspection depa r tmen t ,  r a t ing  
bureau ,  or other  insurance company  representa t ive  may be the 
"au thor i ty  having  jur isdic t ion."  In many  c i rcumstances  the 
proper ty  owner or his des ignated  agent  assumes the role of the 
"au thor i ty  having jur isdict ion":  at government  instal lat ions,  the 
con rmand ing  nfficer or depa r tmen t a l  official may be the 
"au thor i ty  having  jur isdic t ion."  

Basic Spray Nozzle. An ad jus t ab le -pa t t e rn  spray 
nozzle in which the ra ted  flow is del ivered at a des ignated  
nozzle pressure and nozzle setting. Due to its basic design, 
as the pa t t e rn  is changed  from straight  s t ream through  a 
wide spray pat tern ,  the flow (gpm) will vary. The  nozzle 
pressure will also be affected. This  is caused by the orifice 
size changing  to affect pa t t e rn  adjus tment .  

Constant Gallonage Spray Nozzle. An adjustable-  
pa t t e rn  nozzle in which the flow is del ivered at a designed 
nozzle pressure. At the ra ted  pressure, the nozzle will 
deliver a constant  gal lonage f rom straight  s t ream through  
a wide spread  pa t te rn .  This  is accompl i shed  by main ta in -  
ing a constant  orifice size dur ing  flow pa t t e rn  adjust- 
ment .  

1-3.2 Each spray nozzle shall be marked  with the flow at 
positions of s traight  s t ream and full spray. Constant  
ga l lonage  and select ga l lonage  nozzles shall be marked  to 
indicate  flow at each setting. Constant  pressure (auto- 
mat ic)  nozzles shall be marked  with the m i n i m u m  and 
m a x i m u m  flows as pe rmi t t ed  in Section 2-1. 

Constant Pressure (Automatic) Spray Nozzle. An 
ad jus tab le -pa t t e rn  nozzle in which the pressure remains  
constant  th rough  a range of flows. The  constant  pressure 
provides the velocity for an effective s t ream reach at 
various flow rates. This  is accompl ished  by means  of a 
pressure-act ivated self-adjust ing orifice baffle.  
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Constant/Select Gallonage Feature. A nozzle fea- 
ture that  allows on-site manua l  ad jus tment  of the orifice 
to change the flow rate to a p rede te rmined  flow. The  flow 
remains  constant  th roughout  the range of  pa t te rn  selec- 
tion from straight  s t ream to wide spray. 

F lush .  A feature in a nozzle that  allows the orifice to 
be opened so that  small debris  that  might  otherwise be 
t r apped  in the nozzle, causing pa t t e rn  disrupt ions and 
flow variat ion,  can pass through.  When  the flush feature 
is engaged,  the nozzle pressure will d rop  and pa t t e rn  will 
de ter iora te .  In fire fighting, caut ion must be exercised 
when the flush feature  is engaged.  

Labeled. Equipment  or mater ia ls  to which has been 
a t tached  a label,  symbol or other  identifying mark  of an 
organiza t ion  acceptab le  to the "author i ty  having jurisdic- 
tion" and concerned with produc t  evaluat ion,  that main-  
tains per iodic  inspection of product ion  of labeled equip-  
ment  or mater ia ls  and by whose label ing the manufac-  
turer  indicates compl iance  with app rop r i a t e  s tandards  or 
per formance  in a specified manner .  

Lever-type Control. A control  in which the handle  
operates  along the axis of  the nozzle. 

Lined Fi r e  Hose.  A hose having a nonpe rmeab le  lin- 
ing of a rubber ,  synthetic rubber ,  plastic,  or la tex-coated 
fabric.  

flow to complete ly  shut t ing off the nozzle flow. This  con- 
trol device may be a pe rmanen t ly  moun ted  valve or a 
b reak -apa r t  shutoff  but t  assembly. 

Spray T i p .  General ly  applies to the p r imary  ad- 
jus tab le -pa t t e rn  and -flow appl iance  without  a per- 
manent ly  a t t ached  shutoff  butt .  W h e n  used with fire hose 
moun ted  on s tandpipe  systems, it may or may not have a 
shutoff  capabi l i ty .  A spray tip for fire d e p a r t m e n t  use 
shall opera te  from a wide spray pa t t e rn  to a s t raight  
s t ream. These tips may or may not include a twist type of 
shutoff. 

Standard. A document  conta in ing  only m a n d a t o r y  
provisions using the word "shall" to indicate  re- 
quirements .  Explana tory  mater ia l  may be included only 
in the form of "fine pr int"  notes, in footnotes, or in an ap- 
pendix.  

Standpipe System. An a r rangement  of piping,  
valves, hose connectors,  and all ied equ ipmen t  instal led in 
a bui ld ing  or s tructure with the hose connect ions located 
in such a manne r  that  water  can be discharged in s t reams 
or spray pat terns  th rough  a t tached  hose and nozzles, for 
the purpose  of  ext inguishing a fire to protect  the oc- 
cupants .  This  is accompl ished by connect ions to water  
supply systems or by pumps,  tanks, and  other  equ ipmen t  
necessary to provide an adequa te  supply of water  to the 
hose connectors.  

Listed. Equipment  or mater ia ls  inc luded in a list 
publ ished by an organizat ion acceptab le  to the "au thor i ty  
having jur isdict ion" and concerned with produc t  evalua- 
tion, that  main ta ins  per iodic  inspection of p roduc t ion  of 
listed equ ipment  or mater ia ls  and  whose listing states 
e i ther  that  the equ ipmen t  or mater ia l  meets app rop r i a t e  
s tandards  or has been tested and  found sui table  for use in 
a specified manner .  

NOTE:  The  means h)r ident i fying listed equ ipmen t  may vary 
for each organizat ion concerned with product  evaluat ion,  some 
of which do not recognize equ ipmen t  as listed unless it is also 
labeled.  ] ' he  "au thor i ty  having jur isdic t ion"  should utilize the 
system employed by the listing organizat ion to identify a listed 
product .  

Nozzle  Pressure .  The  net or normal  pressure exer ted  
against  the side of the hose by the water  in the hose with 
or without  flow. Wi thou t  flow, this is known as static 
pressure. Pressure is measured  in pounds  per sq in. (psi) 
or kilopascals (kPa).  

Rated Pressure. Tha t  pressure for which the nozzle is 
designed to opera te  at a specified flow(s). 

Unlined Fire Hose. A hose consisting of only the 
woven jacket  and  having such quali t ies that  the yarn of 
the jacket  swells when wetted, sealing the hose, which is 
usually made  of linen yarns. 

Chapter 2 Operational Design Requirements 

2-1 Discha rge  Performance. 
2-1.1 Rated  pressure for spray nozzles shall be 100 psig 
(690 kPa).  Nozzle discharge ra t ing  shall be expressed as a 
ra ted  flow at a ra ted  pressure (e.g.,  60 gpm at 100 psig) 
(225 L / m  at 690 kPa).  

2-1.2 Basic spray nozzles shall flow no less than  the 
ra ted  discharge at the ra ted  pressure when tested in ac- 
cordance  with Section 4-2 of this s t andard .  The  max-  
imum discharge will be no more than  10 percent  above 
the ra ted  flow when measured  at both  the s t raight  s t ream 
and full spray pa t t e rn  settings. 

Rotational-type Control. A control  that  rotates in a 
p lane pe rpend icu la r  to the axis of the nozzle. 

Shal l .  Indicates  a manda to ry  requi rement .  

2-1.3 Constant  ga l lonage spray nozzles shall flow the 
ra ted  discharge plus 10 percent  minus 0 percent  at the 
ra ted  pressure when tested in accordance  with Section 4-2 
of this s tandard .  

Shou ld .  Indicates  a r ecommenda t ion  or  that  which is 
advised but  not required.  

Spray N o z z l e / S p r a y  Nozzle  Assembly.  The  spray 
nozzle used by fire depa r tmen t  personnel  shall have a 
water  flow control  that  will provide a capabi l i ty  of full 

2-1.4 Constant / se lec t  ga l lonage  spray nozzles shall 
comply with 2-1.3 and Section 4-2 of  this s t anda rd  at 
each selected rate.  

2-1.5 Constant  pressure (au tomat ic )  spray nozzles will 
ma in ta in  an inlet pressure of  between 85 and 115 psig 
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(586 and 795 kPa) th roughout  the ra ted  flow range when 
tested in accordance  with Section 4-2 of this s tandard .  

2-2 Discharge Pattern. 
2-2.1 Fire f ighting spray nozzles shall be capable  of 
developing discharge flow pat terns  varying from straight  
s t ream to a wide angle spray. 

2-2.2 The  straight  s t ream pa t t e rn  setting shall provide a 
cohesive jet capab le  of del ivering 90 percent  of the ra ted  
flow within a circle 12 in. (30.5 cm) in d iamete r  at a 
distance of 10 ft (3.0 m) from the nozzle. 

2-2.3 Spray pa t t e rn  settings shall provide a full and  
uniform spray pa t te rn .  

2-2.4 Spray pa t t e rn  adjus tments  shall provide spray 
pat terns  ranging from 25 degrees through 100 degrees at 
m a x i m u m  flow rate. 

2-3* Spray Nozzle Controls. 
2-3.1 Nozzles equ ipped  with a lever-operated shutoff  
handle  shall be in the closed posit ion when the handle  is 
closest to the discharge end of the nozzle. Those equ ipped  
with a l inearly act ing pa t t e rn  control  lever or handle  shall 
be in the straight  s t ream posit ion when the handle  is 
closest to the discharge end of the nozzle. 

2-3.2 Rota t ional  controls shall traverse from a wide 
angle spray pa t t e rn  to narrow spray, to straight  s tream, 
and to shutoff  posit ion on nozzles so equipped,  in a clock- 
wise manner  when viewed from the rear  of the nozzle. 

2-3.3 Tr igger- type  lever controls shall be on when 
squeezed and off when released. 

2-3.4 Lever-type controls shall require  a force of no 
more than 16 lb (7.3 kg) of force and no less than 3 lb (1.4 
kg) to open or close the shutoff  or to adjust  the s t ream 
pa t te rn  when tested in accordance  with Section 4-4 of this 
s t andard .  

2-3.5 For ro ta t ional - type  controls, the opera t ional  
torque requi red  to change the pa t t e rn  setting change flow 
as well as to just close (sans flow), to fully close, to just 
open (leak), and to fully open the valve shall not exceed 
200 inch-pounds (22.6 N × m) and shall not be less than 
4 inch-pounds  (0.45 N × m) in accordance  with Section 
4-4 of this s tandard .  

2-3.6 When  set at the m a x i m u m  discharge settings, the 
nozzle shall be subjected to a pressure of 300 psig (2070 
kPa) or one and one-hal f  times the m a x i m u m  ra ted  pres- 
sure specified by the purchaser  whichever is higher.  
All  functions such as pa t t e rn  selection, flush, flow adjust- 
ments,  shutoff, etc. ,  will be tested to ensure that  they 
funct ion proper ly  at the test pressure, with not greater  
than a 25 percent  increase in force than required at the 
ra ted  pressure. 

2-3.7 Nozzles equ ipped  with a ful l - t ime swivel, which 
allows the nozzle to rotate  once the swivel is t ightened 
onto a coupling,  shall require  a m i n i m u m  force of 10 lb 
(4.5 kg) to rotate  the nozzle when tested in accordance  
with 4-4.3. 

2-3.7.1 Nozzles equ ipped  with ro ta t ional  pa t t e rn  con- 
trols, as well as a ful l - t ime swivel, shall have the force re- 
qui red  to rotate  the ful l- t ime swivel at least 1 lb (0.5 kg) 
greater  than the force requi red  to rotate  the pa t t e rn  con- 
trol, as out l ined in 2-3.5. 

2-4* T h r e a d s .  All nozzles, inc luding  replaceable ,  
s traight ,  and spray-type,  shall be m a n u f a c t u r e d  with the 
NH (Nat ional  Hose) th read  conforming  to NFPA 1963, 
Standard for Screw Threads and Gaskets for Fire Hose 
Connections. 

T a b l e  2-4 

A p p r o x i m a t e  
O u t s i d e  

N o m i n a l  Size Diameter  of Threads  
of Connect ion External  Per 
Waterway Thread  I n c h  

'~4 in.-1 in. N H  1.375 ~ 8 
1 ½ in. N H  1.990 × 9 
2 ½  in. N H  3 .0686 × 7 ½  

*See N F P A  1963, T a b l e  4-2 .2 .  

2-5 F l u s h i n g .  All spray nozzles shall be designed to 
clear a reasonable  collection of  debris  from the nozzle 
without  shut t ing off the water  to the hose. 

2-5.1 Nozzles shall be able to clear  part icles  of specific 
size in relat ion to nozzle size accord ing  to Section 4-3 of 
this s t andard .  

2-5.2 Nozzles equ iped  with a flush feature  must have a 
separa te  control  or detent ,  or requi re  increased force to 
indicate  to the fire f ighter  when the flush feature  is being 
engaged.  

2-6 Leakage .  

2-6.1 Nozzles equ ipped  with a shutoff  shall be pressur- 
ized to the higher  of 800 psig or 1 ½ times the ra ted  pres- 
sure and the shutoff  fully opened and closed. After  shut- 
off has been closed, the leakage,  if any, will be measured .  
T h e  m a x i m u m  leakage allowed through  the discharge 
orifice is 12 drops per  min (½ m L  per  rain). The re  shall 
be no leakage through any par t  of the nozzle other  than 
the discharge orifice. 

2-6.2 Increases in leakage shall not exceed 24 drops  per  
min (½ m L  per  rain) when subjected to the hydrosta t ic  
pressure in accordance  with Section 3-1 of this s t anda rd .  

2-7 R o u g h  Usage.  

2-7.1 Fire nozzles shall be capab le  of cont inued  opera-  
t ion after  being subjected to the rough hand l ing  tests in 
Section 4-9 of this s t andard .  

2-7.2 Nozzles developing cracks or b roken  sections shall 
not be acceptable .  

2-7.3 The  nozzle shall not be de fo rmed  and  shall be 
opera t iona l  without  the use of tools. 

2-7.4 Samples shall be subjected to a compara t ive  oper- 
a t ing torque test. The  opera t ing  torque shall not  increase 
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more than 10 percent  from that  de t e rmined  before the 
test. 

2-7.5 Following the test in 2-7.4, samples shall again be 
subjected to the leakage test. The  leakage shall not ex- 
ceed 10 percent  from that  de te rmined  before the test. 

2-8 Handholds and L a d d e r  Hooks .  Dual handholds ,  
single handgr ips ,  or l adder  hooks provided on nozzles in- 
tended pr imar i ly  for fire depa r tmen t  use shall suppor t  a 
300 lb (136 kg) nozzle react ion force for 5 min without 
breakage,  cracking,  or distort ion.  

3-5 Ultraviolet Light-Water Exposure/Nonmetallic 
Nozzle  Components. 
3-5.1 Sample  nozzles with exposed nonmetal l ic  parts 
shall be exposed to ul traviolet  light and water for 720 hrs. 
T h e  samples shall be inspected for cracking or crazing 
after  360 hrs. If none are apparen t ,  the 720 hr t e s t  will be 
comple ted .  

3-5.2 At the conclusion of the test, the nozzle shall be 
inspected for cracking,  crazing, and all functions such as 
pa t t e rn  selection, flush, flow adjustments,  shutoff, etc.,  
shall be opera ted  to ensure they function proper ly  as de- 
scr ibed in Sections 2-3 and 2-5 of this s t andard .  

Chapter 3 Construction Materials 

3-1 Hydrostat ic  Strength.  N o z z l e s  s h a l l  be  
hydrostat ical ly pressure tested to the higher of 1000 psig 
(3450 kPa) or five times the m a x i m u m  working pressure 
specified by the purchaser .  

3-2 H i g h  Temperature Exposure. 
3-2.1 The  nozzle shall be condi t ioned to 135°F (57°C), 
out l ined in 4-7.1 of this s tandard .  

3-2.2 Immedia te ly  after being removed from the 
heat ing chamber ,  the nozzle shall be tested for p roper  
funct ion of all adjus tments  and controls. There  must be 
no b ind ing  of any function,  such as pa t te rn  selection, 
flush, flow adjustment ,  shutoff, etc. 

3-2.3 Wi th in  three minutes  after being removed from 
the hea t ing  chamber ,  the nozzle shall be subjected to the 
rough usage tests in Section 4-9 of this s t andard .  

3-3 Low Temperature Exposure. 
3-3.1 The  nozzle shall be condi t ioned to 25°F ( 3 2 ° C )  
as specified in Section 4-8 of this s tandard .  

3-3.2 Immedia te ly  after being removed from the cool- 
ing chamber ,  the nozzle shall be tested for p roper  func- 
t ion of all adjus tments  and  controls. There  must  be no 
b ind ing  of any function,  such as pa t te rn  selector, flush, 
flow adjus tment ,  shutoff, etc. 

3-3.3 With in  three minutes  after being removed from 
the cooling chamber ,  the nozzle shall be subjected to the 
rough usage tests out l ined in Section 4-9 of this s t andard .  

3-4 Corrosion Exposure. 
3-4.1 Nozzles to be used in areas subject  to salt water  or 
other  corrosive condit ions shall meet  the corrosion test in 
Section 4-10 of this s tandard .  

3-4.2 After  the comple t ion  of the salt spray test, all 
functions such as pa t te rn  selection, flush, flow ad- 
justments ,  shutoff, etc., shall be opera ted  to ensure that  
they funct ion proper ly  as required in Section 2-3 and 2-6 
of  this s tandard .  There  shall be no evidence of galvanic 
corrosion between dissimilar metals.  

3-6 Aging Exposure/Nonmetallic Nozzle Components. 
3-6.1 Samples of nozzles shall be subjected to air-oven 
aging tests as descr ibed in Section 4-12 of this s tandard .  

3-6.2 At the conclusion of the test, the nozzle shall be 
inspected for cracking or crazing and all functions such as 
pa t t e rn  selection, flush, flow adjus tment ,  shutoff, etc.,  
will be opera ted  to ensure they opera te  properly.  

3-7 Mercurous-Nitrate Immersion Test. 
3-7.1" Nozzles or components  made  from copper  alloys 
conta in ing  more  than 15 percent  zinc shall withstand 
total  immersion for 30 rain, without cracking,  in an 
aqueous-mercurous-n i t ra te  solution conta in ing  10 g of 
mercurous  ni t ra te  and  10 mL of nitric acid (specific 
gravity 1.42) per  liter of solution. 

3-7.2 The  test sample  shall be subjected to the physical 
stresses in tended  to be imposed on or within the sample  as 
the result of assembly with a coupling.  Such stresses are to 
be appl ied  to the sample  pr ior  to and be effective dur ing  
the test. A sample  is to be connected to an appropr i a t e  
male coupl ing and t ightened to the m i n i m u m  torque nec- 
essary to produce  a leaktight  assembly. 

3-8 Tests for Rubber Sealing Materials. 
3-8.1 A rubber  mater ia l  or synthetic e las tomer used to 
form a seal shall have the following propert ies:  

(a) In the as-received condit ion:  

1. For sil icone rubbe r  ( rubbe r  having poly- 
organosi loxane as its character is t ic  consti tutent) ,  (a) ten- 
sile s t rength of not less than  500 psi (3.4 MPa) and  at least 
100 percent  u l t imate  elongat ion,  or (b) tensile s t rength at 
not less than  2200 psi (15.2 MPa) and  at least 200 percent  
u l t imate  e longat ion de te rmined  in accordance  with 3-8.2 
and 3-8.3. 

2. For mate r ia l  o ther  than  silicone rubber ,  (a) ten- 
sile s trength of not less than 1500 psi (10.3 MPa) and (b) 
at least 200 percent  u l t imate  e longat ion.  

3. Tensile set of not more  than Y~6 in. (4.8 mm),  de- 
t e rmined  in accordance  with 3-8.2. 

4. Compression set of not more  than  15 percent ,  de- 
t e rmined  in accordance  with 3-8.4. 

(b) After  accelera ted  aging in accordance  with 3-8.5, 
not less than  70 percent  of the as-received tensile s t rength 
and  u t l imate  e longat ion.  
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3-8.2 Tensile Strength, Ultimate Elongation, and 
Tensile Set Tests. Tensile strength,  u l t imate  e l o n g a  
tion, and tensile set are to be de te rmined  in accordance  
with ASTM D 412-80, Method A, of the Standard Test 
Methods for  Rubber Properties in Tension, except that ,  
for tensile set de terminat ions ,  the e longat ion is to be 
ma in ta ined  for only 3 rain, and the tensile set is to be 
measured  3 rain after  release of the specimen.  The  
e longat ion of a specimen for a tensile set de te rmina t ion  is 
to be such that  the 1 in. (25.4 mm) par t  bench marks be- 
come separa ted  to a distance of 3 in. (76 ram). 

3-8.3 If a specimen breaks outside the bench marks,  or 
if e i ther  the measured  tensile s trength or u l t imate  elonga- 
tion of the specimen is less than the requi red  value, an 
addi t ional  specimen is to be tested, and those results are 
to be considered final. Results of tests for specimens that  
break in the curved port ion just outside the bench marks  
may  be accepted if the measured  strength and e longat ion 
values are within the m i n i m u m  requirements .  

3-8,4 Compression Set Test .  Type  I specimens of the 
mater ia l  shall be p repa red  and the test conducted  in ac- 
cordance  with ASTM D 395-78, Method B, of Standard 
Test Methods for Rubber Property -- Compression Set. 
The  specimens are to be exposed for 22 hrs at 70 _+ 2°F 
(21 + l °C) .  

3-8.5 Accelerated Aging Test. Specimens shall be pre- 
pared  in the same manne r  as for tensile strength and ulti- 
mate  e longat ion tests, except  for the bench marks  1 in. 
(25 mm) apar t  that  are to be s t amped  on the specimens 
after  the test exposure.  The  exposure shall be conducted  
in accordance  with ASTM D 572-81, Standard Test 
Method for Rubber -- Deterioration by Heat and Oxygen. 

Chapter 4 Test Methods 

4-1 Test  E q u i p m e n t .  All  gauges used for testing 
pressures required by this s t andard  shall be ca l ibra ted  
with test equ ipmen t  t raceable  to the Nat ional  Bureau of 
Standards .  

4-1.1 Pressure gauges instal led in a piezometer  r ing 
shall measure  the pressure at the inside surface of the 
waterway. 

4-1.1.1 When  testing nozzles equ ipped  with a 1 l/~-in. 
(38-mm) connect ion at flows in excess of  250 gpm (568 
Lpm),  the pressure gauge shall be moun ted  on a 2½- in .  
(65-mm) waterway. A tapered  adap to r  shall be used be- 
tween the 2½- in .  (65-ram) waterway and the 1½-in .  
(38-mm) inlet to the nozzle. The  m a x i m u m  included 
angle of the adap to r  shall be 30 degrees. 

4-1.2 Flow meters used to establish the flows referred to 
in this s t andard  shall be ca l ib ra ted  volumetr ical ly  within 
30 days pr ior  to these tests to ensure their  accuracy.  

4-2 Discharge Test. 
4-2.1 The  nozzle shall be moun ted  such that  the flow 
rate through the nozzle and pressure at the inlet to the 

nozzle can be measured.  Wi th  the shutoff  fully open, the 
inlet pressure will be adjus ted  to the ra ted  pressure plus 
or minus 2 percent .  

4-2.1.1 Basic spray nozzles shall be tested and  flow 
measurement  taken in both s t raight  s t ream and wide 
angle spray pa t te rn  settings. Nozzle pressure shall be ad- 
justed as specified in 4-2.1 for each of the pa t t e rn  set- 
tings. 

4-2.1.2 Constant  ga l lonage  nozzles shall be tested and 
flows moni to red  through the full range of  pa t te rn  selec- 
tion. 

4-2.1.2.1 Constant / se lec t  ga l lonage  nozzles shall be 
tested at each discrete flow selection and moni to red  
th rough  the entire range of pa t t e rn  selection. The  nozzle 
pressure will be adjus ted  as specified in 4-2.1 for each 
discrete flow selected. 

4-2.1.3 Constant  pressure (au tomat ic )  spray nozzles 
shall be tested on the same equ ipmen t  as listed in Section 
4-1 ensur ing that  the pressure gauge  is as ra ted  in 4-1.1.1. 
The  flow will be increased to the m i n i m u m  ra ted  flow. 
T h e  pressure at this flow will be recorded.  The  flow and 
nozzle pressure will be moni to red  th rough  the entire 
range of pa t t e rn  selection from straight  s t ream to wide 
angle spray. Any deviat ion over 2 percent  in flow t)r 
pressure will be recorded.  Slowly increase the flow to the 
m a x i m u m  ra ted  flow while moni to r ing  the pressure. 
Record  the m i n i m u m  and m a x i m u m  pressures through-  
out  the flow range.  At the m a x i m u m  ra ted  flow, moni to r  
the flow and pressure th roughout  the ent i re  range of pat- 
tern selection. 

4-3 F l u s h i n g .  

4-3.1 Nozzles shall have a capabi l i ty  of c lear ing  or 
f lushing debris  from the nozzle without  shut t ing down the 
hose line. This may be accompl ished  ei ther  th rough  the 
full open nozzle posit ion or through a flush fea ture  of the 
nozzle. 

4-3.2 Nozzles shall be held in the vertical  posit ion, 
discharge end down, with the nozzle in e i ther  the fully 
open or flush position. The  a p p r o p r i a t e  size ball  must  
pass th rough  the nozzle without  changes in the control  
posit ion. For flows up to 60 gpm (230 Lpm)  % in. steel 
ball  will be used. For flows 60-150 g p m  (230-570 Lpm),  a 
3/~6-in. steel ball  will be used. For flows over 150-gpm (570 
Lpm),  a ¼- in .  steel ball  will be used. 

4-4 Control Tests. 
4-4.1 Nozzles equ ipped  with lever-type shutoff  a n d / o r  
pa t t e rn  changing  devices shall be tested to de te rmine  the 
force requi red  to opera te  the lever or handles  with a flow 
pressure adequa te  to provide a m i n i m u m  of 100 psig (690 
kPa)  nozzle pressure. 

4-4.1.1 The  nozzle shall be moun te d  in the closed posi- 
t ion with an inlet pressure of 100 psig (690 kPa).  A 
dynomomete r ,  which records the m a x i m u m  force read-  
ing, will be a t t ached  to the lever or handle ,  where it 
would be normal ly  held dur ing  opera t ion .  The  shutoff  or 
pa t t e rn  selection lever or handle  shall be moved from the 
fully closed to fully open posi t ion or the full range  of pat- 
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tern adjus tment .  The  m a x i m u m  force shall be recorded.  
The  inlet pressure will be adjusted to 100 psig (690 kPa) 
while in the full flowing position. The  dynomomete r  shall 
be used when moving the lever through the full range of 
positions and m a x i m u m  force again  measured  and re- 
corded.  The  m a x i m u m  force recorded in both directions 
shall be compared  to the requi rements  in Section 2-3 of 
this s t andard .  

4-4.1.2 The  nozzle shall be moun ted  without any 
pressure being appl ied  to it. The  control l ing lever shall be 
p laced  in a closed or full forward position. T h e  lever shall 
be moved from the full forward position. The  force re- 
qu i red  to move the lever shall be measured  with the 
dynomomete r .  The  force to move the lever shall not be 
less than  that  ident if ied in 2-3.4 of this s t andard .  

4-4.2 Nozzles equ ipped  with ro ta t ional  pa t t e rn  control  
shall be moun ted  on a rigid device and the force requi red  
to rotate  the pa t t e rn  sleeve shall be tested while water  is 
flowing at 100 psig (690 kPa).  

4-4.2.1 A length of twine or string, not to exceed a/a2 in. 
(2.9 mm) d iameter ,  shall be wrapped  a round  the nozzle 
at the point  where the nozzle would normal ly  be held 
while ro ta t ing  the pa t t e rn  sleeve. The  string shall be of 
sufficient length to wrap a round  the nozzle at least six 
times. The  first two turns will overlap the s tar t ing end of 
the string, and  the ba lance  of the turns will not overlap 
any other  turn.  A force gauge,  which records the max- 
imum force reading,  will be a t t ached  to a loop in the free 
end of the string. 

The  pa t t e rn  sleeve shall be ro ta ted  by pul l ing  the force 
gauge pe rpend icu la r  to the center  axis of the nozzle. As 
the pa t t e rn  sleeve rotates, the string will unwind,  so that  
the force always remains  tangent ia l  to the pa t t e rn  sleeve. 

The  pa t t e rn  sleeve shall be ro ta ted  from the s t raight  
s t ream posit ion to the wide spray position, or vice versa. 
If  the nozzle is equ ipped  with detents  for the pa t t e rn  set- 
tings, this test will commence  with the pa t t e rn  sleeve in 
the straight  s t ream or wide spray detent .  

The  dis tance from the center  of the nozzle to where the 
string at taches shall be recorded for developing torque 
values from the force readings.  The  m a x i m u m  torque 
ca lcula ted  over the entire range of  pat terns  shall meet  the 
requi rements  of 2-3,5. 

4-4.2.2 The  nozzle shall have a hook or o ther  device 
added  so that  a dynamomete r ,  which records the max- 
imum force reading,  can be a t t ached  and  force appl ied  
tangent ia l ly .  The  distance from the center  of the nozzle 
to where the dynamomete r  a t taches  shall be recorded for 
developing torque values from the force reading.  

4-4.3 Nozzles equ ipped  with a ful l - t ime swivel shall be 
tested as out l ined in 4-4.2, and  the force to rotate  the 
comple te  nozzle shall be recorded while water  is flowing 
at 100 psig (690 kPa). 

4-4.3.1 The  pa t te rn  sleeve of the nozzle will be ro ta ted  
to the end of  its travel in the wide spray direct ion,  The  
force will be app l ied  in the same m a n n e r  as in 4-4.2 to 

de te rmine  the force requi red  to rotate  the nozzle. This  
force will be c o m p a r e d  to the requ i rement  in 2-3.7. 

4-4.4 A nozzle with a twist shutoff  shall be moun ted  on 
a device equ ipped  with a relief valve, or o ther  means,  to 
ma in ta in  100 psig (690 kPa) in both the closed position, 
and fully open posit ion flowing the ra ted  flow. The  test 
shall s tart  with the nozzle in the closed position. The  force 
gauge shall be used to twist the shutoff  to the fully open 
position, following the method  out l ined in 4-4.2.1. The  
windings on the pa t t e rn  sleeve shall be reversed, and  the 
force gauge used in the same manner  as above to rotate  
the shutoff  from the fully open to the fully closed posi- 
tion. In the fully closed position, the leakage shall not  ex- 
ceed that  al lowed in 2-6.1. 

The  m a x i m u m  torque ca lcula ted  from the m a x i m u m  
force recorded in both directions shall not exceed the re- 
qui rements  in 2-3.5. 

4-5 Overpressure Test. An overpressure test shall be 
conducted  in the following manner :  The  nozzle shall be 
moun ted  in a closed posit ion on a device capab le  of exert- 
ing a pressure of 1000 psig (6894 kPa).  The  pressure shall 
be increased by 50 psig (345 kPa) increments  and  held for 
30 sec at each pressure to a m a x i m u m  pressure of 1000 
psig (6894 kPa).  This pressure shall be held for one (1) 
rain without  rup tu re  of the nozzle. 

4-6 Leakage  Test .  The  leakage test shall be con- 
duc ted  dur ing  the overpressure test. The  leakage, if any, 
will be recorded at each pressure and  c o m p a r e d  to the re- 
qui rements  of 2-6.2. 

4-7 High Temperature Tests. 
4-7.1 The  nozzle shall be condi t ioned to 135°F (57°C) 
for four hrs pr ior  to the test. 

4-7.2 Immedia te ly  after being removed from the heat-  
ing chamber ,  the nozzle shall be tested for p roper  func- 
tion of all ad jus tment  and  controls. The re  shall be no 
b ind ing  of any function,  such as pa t t e rn  selection, flush, 
flow adjus tment ,  shutoff, etc. 

4-7.3 Wi th in  three minutes  after being removed from 
the hea t ing  chamber ,  the nozzle shall be subjected to 
the rough usage tests ident if ied in Section 2-7 of this 
s tandard .  

4-8 Low Temperature Tests. 
4-8.1 A dry nozzle shall be condi t ioned to 25°F 
( - 32°C) for 24 hrs pr ior  to the test. 

4-8.2 Immedia te ly  after being removed from the cool- 
ing chamber ,  the nozzle shall be tested for p roper  func- 
tions of all adjus tments  and  controls. There  shall be no 
b ind ing  of any funct ion,  such as pa t t e rn  selection flush, 
flow adjus tment ,  shutoff, etc. 

4-8.3 Wi th in  three minutes  after be ing  removed from 
the cooling chamber ,  the nozzle shall be subjected to 
the rough usage tests ident if ied in Section 2-7 of this 
s t andard .  
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4-9 Rough Usage Test. 
4-9.1 At least three samples of each of the nozzle 
assemblies in each size are to be p repa red  in heat ing and 
cooling chambers .  

4-9.2 One sample  shall be a t tached  to a length of hose 
at least 10 ft (3 m) long and remain  dry. Another  sample  
shall be connected to a hose line, loaded with water,  of at 
least 10 ft (3 m) in length.  Nozzles shall be p laced on the 
shutoff  position. Pressure shall be increased to 100 psig 
(690 kPa) on the loaded line. 

4-9.3 Nozzles a t t ached  to the dry hose line shall be 
d ropped  from a height of 2 ft (61 cm) onto a concrete sur- 
face so that  it impacts  directly or squarely on the 
discharge end of the nozzle. 

4-9.4 Both assemblies shall also be d ropped  twice from 
a height  of 6 ft (182 cm) onto a concrete surface, such 
that  the points of impac t  are on two different  sides of the 
nozzle. 

4-9.4.1 For nozzles equ ipped  with a shutoff  handle  or 
lever, one of the points  of impact  shall be direct ly on that  
handle  or lever while in the closed position. 

4-9.4.2 For nozzles equ ipped  with a handhold ,  one of 
the points of impac t  shall be direct ly on the handhold .  
For  nozzles equ ipped  with ident ical  handholds ,  only one 
of these need be subjected to the test. 

4-9.5 Samples developing cracks or broken sections and 
fail ing to meet opera t iona l  control  requirements  in Sec- 
tion 2-3 shall fail to meet the test cri teria.  

4-10 Salt  Spray Test. Test samples shall be suppor ted  
vertically and exposed to salt spray (fog) as specified by 
ASTM B 117-73, Salt Spray (Fog) Testing, for 120 hrs. 

4-11 Ultraviolet Light/Water Test (Nonmetallic 
Nozzle Components). 
4-11.1 Sample  nozzles shall be exposed to ul traviolet  
l ight and water  for 720 hrs. They  shall be inspected for 
cracking and crazing after  360 hrs and  again  at the com- 
plet ion of  the test. Cracking  or crazing shall indicate  fail- 
ure of the test. 

4-11.2 The  ultraviolet  l ight shall be ob ta ined  from two 
s ta t ionary enclosed carbon-arc  lamps.  The  arc of each 
l amp  is to be formed between two vertical ca rbon  elec- 
trodes, ½ in. (12.7 ram) in d iameter ,  located at the cen- 
ter of a revolvable vertical meter  cylinder,  31 in. (787 
mm) in d iamete r  and 1 7 ~  in. (451 mm) in height.  Each 
arc is to be enclosed with a number  PX clear Pyrex- 
glass TM globe.  The  samples are to be moun ted  vertically 
on the inside of the revolvable cylinder,  a rc ing the lamps, 
and  the cyl inder  cont inuously revolved a round  the sta- 
t ionary  lamps  at 1 revolution per  min.  A system of nozzles 
is to be provided so that  each sample  in turn is sprayed 
with water  as the cylinder revolves. Dur ing each operat-  
ing cycle each sample  is to be exposed to the light and  
water  spray for 3 min and to the light only for 17 rain 
( total  20 min). The  air t empera tu re  within the revolving 

SPRAY NOZZIES (SHU'rOF f" AND riP) . . . .  

cyl inder  of the appa ra tus  dur ing  opera t ions  is to be 63 ° 
_+ 5°C. 

4-12 Air-Oven Aging Tests (Nonmetallic N o z z l e  
Components). 
4-12.1 Aging tests shall be pe r fo rmed  pr ior  to the rough 
usage, leakage, and hydrostat ic  pressure tests. 

4-12.2 Samples of the nozzles shall be subjected to air- 
oven aging for 180 days at 70°C (158°F) and then allowed 
to cool at least 24 hrs in air  at 23°C (74°F) at 50 percent  
relative humidi ty  pr ior  to conduc t ing  all o ther  tests iden- 
tiffed in this s t andard .  

4-13 Handholds and Ladder Hooks .  

4-13.1 The  sample  nozzle shall be moun te d  in a f ixture 
to s imulate  in tended use. A force of 300 lb (136 kg) is 
then app l ied  to the nozzle to s imulate  the nozzle react ion 
force. The re  shall be no breakage,  cracking,  or dis tor t ion 
of the handholds ,  grips, or l adde r  hooks. 

4-13.2 Handholds  and  l adder  hooks shall be subjected 
to d rop  tests as descr ibed in Section 4-9 of this s t andard .  

Chapter 5 Sampling, Inspection, 
Maintenance, and Testing 

5-1 Conformance Testing. 
5-1.1 Ratings of nozzle designs shall be cert if ied by a 
testing l abora to ry  or by manufac tu re r s  with sui table  test 
facilities, or sui table test facilities specified by the pur-  
chaser.  

5-1.2 To comply with this specif icat ion,  the manufac-  
turer  or d is t r ibutor  shall test three r andomly  selected 
nozzles of the same design, type, and  model .  All  three 
nozzles must  pass all of the requ i rements  of this s t andard .  
Nozzle design, type, and  model  meet ing  these test re- 
qui rements  shall be cert if ied by the manufac tu re r .  

These test results shall be kept on file by the manufac-  
turer  or d is t r ibutor .  Copies shall be provided  when re- 
quested by the purchaser .  

5-1.3 Any changes to the design of the nozzle or in the 
mater ia l s  of  contruct ion  that  might  affect pe r fo rmance  of 
the nozzle shall be cause for retesting. W h e n  test results 
are requested by the purchaser ,  the m a n u f a c t u r e r  or dis- 
t r ibu tor  shall be responsible for verifying same. 

5-2 Acceptance Testing. 
5-2.1 Acceptance  tests, on delivery, shall be conduc ted  
at a locat ion specified by the purchaser .  

5-2.2 Three  randomly  selected nozzles of each size and 
design shall be selected from the delivery for testing. 

5-2.3 Acceptance  field inspect ion and  testing shall in- 
c lude the following items: 

(a) Section 1-3, Markings.  
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(b) Section 2-1, Discharge Performance.  

(c) Section 2-2, Discharge Pat tern.  

(d) Section 2-3, Controls (field evaluat ion only). 

(e) Section 2-4, Threads .  

A-2-3 In order  for the fire f ighter  to be effective in com- 
ba t t ing  fire with fire nozzles, the nozzle must be opened 
and  shut off and  adjus tments  made  to the flow and pat- 
tern without  excessive exert ion,  Conversely, the controls 
must  not be so loose as to be accident ly al tered in normal  
handl ing.  

Chapter 6 Referenced Publications 

6-1 The  following documents  or port ions thereof  are 
referenced within this s t andard  and shall be considered 
par t  of the requi rements  of this document .  The  edit ion 
ind ica ted  for each reference is the current  edi t ion as of 
the da te  of the NFPA issuance of this document .  

6-1.1 N F P A  Pub l i c a t i ons .  Nat ional  Fire Protect ion 
Association, Ba t te rymarch  Park,  Quincy,  MA 02269. 

NFPA 1963-1985, Standard for Screw Threads and 
Gaskets for Ftre Hose Connections. 

6-1.2 Other Publications. 
6-1.2.1 A S T M  Publications. Amer ican  Society for 
Test ing and Materials,  1916 Race Street,  Phi ladelphia ,  
PA 19103. 

ASTM B 30-1980, Specification for Copper-Brass 
Alloys in Ingot Form 

ASTM B 117-1973, Salt Spray (Fog) Testing 
ASTM D 395-1978, Standard Test Methods for Rub- 

ber Property Compression Set 
ASTM D 412-1980, Standard Test Methods for Rub- 

ber Properties in Tension 
ASTM D 572-1981, Standard Test Method for Rubber 
Deterioration by Heat and Oxygen 

ASTM B 584-1979, Specification for Copper Alloy 
Sand Castings for General Applications. 
6-1.2.2 A N S I  P u b l i c a t i o n .  Amer ican  Nat ional  Stan- 
dards  Insti tute,  1430 Broadway,  New York, NY 10018. 

ANSI 969-1982, Marking and Labeling. 

Appendix A 

This section is not in tended  to limit in tent ional  self- 
opera ted  or l imit ing control  features such as flow l imit ing 
"dead  man" controls designed to reduce or shut off water  
flow when force is released from control,  or pa t t e rn  over- 
travel or l imi t ing twist controls  incorpora ted  by design for 
special purposes.  

A-2-4 The  Commi t tee  recognizes that  in different  coun- 
tries, different  types of hose threads may be used. It is felt 
that  it is extremely impor t an t  for fire g round  operat ions  
involving mul t ip le  jur isdict ions that  a common  type of 
th read  be used. Each country should make an effort to 
s tandardize  th read  types. Since 1905, there has been an 
effort in the Uni ted  States to s tandardize  hose threads.  
NFPA 1963, Standard for Screw Threads and Gaskets for 
Fire Hose Connections, provides cri ter ia  for the Ameri-  
can Nat ional  Fire Hose Connect ion Screw Thread .  The  
purpose  of NFPA 1963 is uniformity and interchange-  
abil i ty of fire hose coupl ing threads.  

A-3-7.1 Instruct ions for p repa ra t ion  of solutions and 
procedures  for replenishing,  together  with descript ions 
for c leaning and degreasing of the samples, are covered 
in ASTM B 154-1973, Mercurous-Nitrate Test for Cop- 
per and Copper Alloys. 

C A U T I O N :  T E S T I N G  W I T H  MERCURY IS A H E A L T H  
H A Z A R D  AND I T  IS R E C O M M E N D E D  T H A T  E Q U I P M E N T  
BE P R O V I D E D  FOR T H E  R E M O V A L  OF MERCURY 
V A P O R  PRODUCED IN A V O L A T I L I Z A T I O N .  RUBBER 
GLOVES S H O U L D  BE USED D U R I N G  T E S T I N G .  

Appendix B Referenced Publications 

B-1 The  following documents  or port ions thereof  are 
referenced within this s t andard  for in format iona l  pur-  
poses only and thus are not considered par t  of the re- 
qui rements  of this document .  The  edi t ion ind ica ted  for 
each reference is the current  edi t ion as of the da te  of the 
N F P A  issuance of this document .  

Thia Appendix z~ not a part of  the requirements of  this NFPA docu- 
ment, but is included for reformation purposes only. 

A- l -1  Purchasers may specify conformance  testing to 
this specification.  Any requi rements  for conformance  
testing or cer t i f icat ion to this specif icat ion should be 
ident i f ied at the t ime of order.  

B- I .1  A S T M  Publications. Amer ican  Society for 
Test ing and Materials ,  1916 Race Street, Phi ladelphia ,  
PA 19103. 

ASTM B 154-1973, Mercurous-Nitrate Test for Cop- 
per and Copper Alloys. 
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SUBMITTING PROPOSALS ON 

NFPA TECHNICAL COMMITTEE DOCUMENTS 

Contact NFPA Standards Administration for final date for receipt of proposals 
on a specific document. 

1. 

2. 

INSTRUCTIONS 

Please  use t h e  f o r m s  w h i c h  f o l l o w  for  s u b m i t t i n g  p r o p o s e d  amendments.  
Use  a s e p a r a t e  f o r m  fo r  e a c h  p r o p o s a l .  

For  each  d o c u m e n t  on which  you are  p ropos ing  a m e n d m e n t  indica te :  

(a) T h e  n u m b e r  and  tit le of  the  d o c u m e n t  

(b) T h e  specific sect ion or  p a r a g r a p h .  

Check  the box ind i ca t i ng  whe the r  or  not  this p roposa l  r e c o m m e n d s  new text,  revised text,  or  to 
de le te  text.  

3. 

4. 

5. 

In  the  space iden t i f i ed  as "P roposa l "  inc lude  the  w o r d i n g  you propose  as new or revised text ,  or  
ind ica te  if you wish to de le te  text.  

In the space t i t led " S t a t e m e n t  of  P r o b l e m  and  Subs t an t i a t i on  for Proposa l"  s tate the  p r o b l e m  
which  will be resolved by your  r e c o m m e n d a t i o n  and  give the specif ic  reason for your  proposa l  in- 
c l ud ing  copies of  tests, r esea rch  papers ,  f ire exper ience ,  etc.  If  a s t a t e m e n t  is m o r e  than  200 
words  in length ,  the  t echn ica l  c o m m i t t e e  is au tho r i zed  to abs t rac t  it for the T e c h n i c a l  C o m m i t t e e  
Repor t .  

Check  the  box i nd i ca t i ng  whe the r  or  not  this p roposa l  is o r ig ina l  ma te r i a l ,  and  if it is not,  i nd ica te  
source.  

6. I f  s u p p l e m e n t a r y  m a t e r i a l  (pho tographs ,  d iagrams ,  reports ,  e tc . )  is inc luded ,  you m a y  be r e q u i r e d  
to submi t  suff ic ient  copies  for  all m e m b e r s  and  a l t e rna tes  of  the  t echn ica l  c o m m i t t e e .  

NOTE: The NFPA Regulations Governing Committee Projects in Paragraph 10 10 state: Each proposal shall be submit 
ted to the Council Secretary and shall include: 

(a) identification of the submitter and his affiliation (Committee, organization, company) where appropriate, and 

(b) identification of the document, paragraph of the document to which the proposal is directed, and 

(c) a statement of the problem and substantiation for the proposal, and 

(d) proposed text of proposal, including the wording to be added, revised (and how revised), or deleted. 



FORM FOR PROPOSALS ON NFPA T E C H N I C A L  C O M M I T T E E  DOCUMENTS 

Mail to: Secretary, Standards Council  
National  Fire Protection Association, Bat terymarch Park,  Quincy, Massachusetts 02269 

Date 5 / 1 8 / 8 5  Name John  B. Smith Te l .  No. 617-555-1212 

Address 9 Seattle St.. Seattle. WA 02255 

Representing (Please indicate organization,  company or self) 

1. a) Document Tit le:  Protect ive  Signaling Sys tems  NFPA No. 8,: Year N FPA 72D 

b) Sect ion/Paragraph:  2-7.1 (Exception) 

2. Proposal recommends: (Check one) [] new text 
[] revised text 
[] deleted text. 

3. Proposal (include proposed new or revised wording, or identification of wording to be deleted): 

Delete exception. / ~  

Fire Marshals Assn. of North America 

4. Statement of Problem and 

A properly installed and maint~ 
The occurrence of one or mo 
"trouble" signal because it in 
to future malfunctiol, o / ~ e  s 
available on these s y s f f } ~ y  
it on all systems will ~rOtno~e~f~" ~1 

,~d 's~s~hbuld be free of ground faults. 
~4~d~a~fs should be required to cause a 
9s a'~'fidition that could contribute 
~ r o u n d  fault protection has been widely 

and its cost is negligible. Requiring 
:er installations, maintenance and reliability. 

5. [] This  Proposal is original  material.  
[] This  Proposal is not original  material;  its source (if known) is as follows: 

(Note .  Or ig ina l  m a t e r i a l  is cons ide red  to be the  submi t t e r ' s  own  idea based on  or  as a result  of  his own  exper i ence ,  t h o u g h t ,  or  r esea rch  a n d ,  to t he  best of  his knowledge ,  is no t  cop ied  
f r o m  a n o t h e r  source ) 

I agree to give NFPA all and  ful l  r ights,  inc lud ing  r ights of copyright ,  in this Proposal and  I unders tand  that  I acquire  no r ights  in 
any publ icat ion of NF P A in which this Proposal in this or ano ther  s imilar  or analogous form is used. 
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b) S e c t i o n / P a r a g r a p h :  

2. P roposa l  r ecommends :  (Check one)  []  new text  

[]  revised text  
[]  de le ted  text .  

3. P roposa l  ( i nc lude  p roposed  new or  revised w o r d i n g ,  o r  i d e n t i f i c a t i o n  of  w o r d i n g  to be dele ted) :  

o 
4. S ta tement  of  P r o b l e m  a n d  S u b s t a n t i a t i o n  for  P roposa l :  

5. []  T h i s  P roposa l  is o r i g i n a l  m a t e r i a l .  
[]  T h i s  P roposa l  is not  o r i g i n a l  m a t e r i a l ;  its source  (if known)  is as fol lows:  

(Nt~te Or ig ina l  ma te r i a l  is cons idered  tt~ be the  submxtter ' s  own  idea based tm or as a result of  his own exper ience ,  t h o u g h t ,  or  research  a n d ,  to the  best c~f his knowledge ,  is no t  copied  

f r , ,m a n o t h e r  source.)  

I agree to give NFPA all and full rights, including rights of copyright, in this Proposal and I understand that I acquire no rights in 
any publication of NFPA in which this Proposal in this or another similar or analogous form is used. 
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