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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 environment. 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 advisory 
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, in 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, (9) 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- 
clusive 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. 

All other rights, including the right to vend, are retained by NFPA. 

(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 any liability resulting 
from compliance or noncompliance with the provisions given herein, for any restrictions imposed on 
materials or processes, or for the completeness of the text. 

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

SC AM-84 " 
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1984 Edition of NFPA 414 

This  edi t ion of  N F P A  414, Standard for Aircraft Rescue and Fire Fighting Vehicles, 
was p repa red  by the Technica l  Commi t tee  on Aircraf t  Rescue and Fire Fight ing,  re- 
leased by the Corre la t ing  Commit tee  on Aviat ion,  and  acted on by the Nat iona l  Fire 
Protect ion Association, Inc. at its Annua l  Meet ing held  May 21-24, 1984 in New 
Orleans,  Louisiana.  It was issued by the S tandards  Council  on June 14, 1984, with an 
effective da te  of  July 5, 1984, and  supersedes all previous editions. 

The  1978 edi t ion of  this s t anda rd  was approved  by the Amer ican  Nat ional  Stan- 
dards  Inst i tute  as an Amer ican  Nat iona l  S tandard .  This  edi t ion has also been submit-  
ted for s imilar  approval .  

Origin and Development of NFPA 414 

In 1960 a tentat ive edi t ion of Parts  A and  B of  this s t anda rd  was adop ted  by the 
Association.  In 1961, the Commit tee  r e c o m m e n d e d  official adopt ion  of  a revised edi- 
t ion of  Parts  A and  B and  submi t t ed  a tentat ive text for Par t  C to the Annua l  Meeting,  
but  their  r e commenda t ion  was rejected and  the repor t  r e tu rned  to the sponsoring 
Commi t tee  for fur ther  study. Dur ing  the la t ter  ha l f  of  1961 and early 1962, Parts A, B 
and C were fur ther  processed, present  Parts  F and  G a d d e d  and  at the 1962 Annua l  
Meeting,  the revised draf t  was approved  by the Association.  In 1963 revisions and  ad- 
di t ions were m a d e  to Parts  A, B and  C; in 1964, old  Par t  D was added;  in 1965 and  
1967 a n u m b e r  of revisions were m a d e  to the text to keep it current ;  in 1968, the text 
was re-edi ted  without  change in technical  content ,  and  in 1969 Par t  E was a d d e d  with 
a n u m b e r  of changes th roughout  the text. In 1970 a new class of  vehicle was a d d e d  to 
Par t  B and a large n u m b e r  of  substantive changes were made .  Fur the r  amendmen t s  
were m a d e  in 1975 and  1978. 

In 1984 a comple te  revision was made  to identify three types of  vehicles, and  to 
make  the documen t  more  easily used. The  text was rewri t ten to conform with the 
Manua l  of  Style and Parts  A through  E were e l iminated .  
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414-6 AIRCRAFT RESCUE AND FIRE FIGHTING VEHICLES 

Standard for 

Aircraft Rescue and Fire Fighting Vehicles 

NFPA 414-1984 

NOTICE: An asterisk (*) following the number o r  l e t t e r  
designating a paragraph indicates explanatory material on that 
paragraph in Appendix A. 

Information on referenced publications can be found in Chapter 
5 and Appendix B. 

Chapter 1 Administration 

1-1 Scope. 

1-1.1" This  s t andard  specifies the o p t i m u m  design and  
pe r fo rmance  cri ter ia  for a i rcraf t  rescue and  fire f ight ing 
vehicles in tended  to carry  rescue and  fire f ight ing eqmp-  
men t  for rescuing occupants  and  comba t ing  fires in air- 
craf t  on, or in the vicinity of, an a i rpor t .  

1-1.2 This  s t anda rd  shall cover three types of vehicles: 
(1) Major  Vehicles, (2) R a p i d  In tervent ion  Vehicles, and  
(3) Combined  Agent  Vehicles. 

1-1.$ Vehicles which are not  wheeled,  such as t rack,  
amphib ious ,  or  a i r-cushion types, are not  covered by this 
s t andard .  

1-2 Purpose .  

1-2.1 T h e  purpose  of  this s t anda rd  is to specify features 
and  components  which, when assembled,  will p roduce  an  
efficient and  capab le  fire f ight ing vehicle for both  on -and  
of f -pavement  pe r fo rmance .  Off -pavement  capabi l i ty  is 
impor t an t  to assure t imely and effective response of  these 
vehicles to a i rcraf t  accident  sites off paved  surfaces. Fire 
f ight ing capabi l i t ies  are considered to be o p t i m u m  for the 
p rope r  pe r fo rmance  of these vehicles. 

1-2.2 It is not the purpose  of this s t anda rd  to serve as a 
deta i led  purchase  specificat ion.  Draf t ing  of comple te  
specifications for b idd ing  purposes is the responsibil i ty of  
the purchaser .  

1-3" Definitions. 
A F F F .  See Aqueous  Fi lm Forming  Foam.  

Aggressive T i r e  T r e a d .  T r e a d  designed to provide a 
m a x i m u m  of t ract ion for all types of service. This  would 
include sand, mud,  snow, ice and hard  surface, wet or 
dry. 

A i r -Coo led  Eng ine .  One in which the heat  given off 
from the cyl inder  walls is direct ly  absorbed  by the at- 
mosphere  ra ther  than the heat  being absorbed  by a l iquid 
coolant  which acts only as a vehicle for t ransferr ing the 
heat  from the engine to a rad ia tor .  

A i r - M e c h a n i c a l  Brakes .  Brakes in which the force 
from an individual  air  chambe r  is direct ly app l ied  to the 
friction surfaces through a mechanica l  l inkage. 

A i r  Over  H y d r a u l i c  Brakes .  Brakes in which the 
force of a master  air  cyl inder  is app l ied  to the friction sur- 
faces through an intervening hydrau!ic  system. 

A l l - W h e e l  Dr ive .  A vehicle which drives on all 
wheels such as (b), (d), and  (e) under  the defini t ion "Ve- 
hicle Types."  

A m b i e n t  T e m p e r a t u r e .  The  average t empe ra tu r e  of 
the envi ronment  su r rounding  a vehicle. 

Ang le  of  A p p r o a c h .  The  measure  of  the steepest 
r a m p  that  a fully loaded vehicle can approach .  It is deter- 
mined  by the horizontal  g round  line and the line tangent  
to the loaded radius  of the front tire ex tended  forward to 
that  f ixed point  on the vehicle, which will form the 
smallest  angle.  

A n g l e  of Departure. The  measure  of  the steepest 
r a m p  from which the fully loaded vehicle can depar t .  I~ is 
de t e rmined  by the horizontal  g round  line and the line 
tangent  to the loaded radius  of the rear  tire ex tended  
rea rward  to that  f ixed point  on the vehicle which will 
form the smallest angle.  

A p p r o v e d . *  Accep tab le  to the "author i ty  having 
jur isdic t ion ."  

Aqueous F i l m  F o r m i n g  F o a m  ( A F F F )  Con- 
centrate. A concen t ra ted  aqueous solution of  fluori- 
na ted  surfactant(s)  and  foam stabilizers which is capab le  
of p roduc ing  an aqueous f luorocarbon  film on the sur- 
face of  hydrocarbon  fuels to suppress vaporizat ion.  

Authority Having Jurisdiction.* The  "au thor i ty  
having jur isdic t ion"  is the organizat ion,  office or in- 
d ividual  responsible for "approving"  equ ipment ,  an in- 
s ta l la t ion or a procedure .  

Automatic Locking Differential. A type of nonslip 
di f ferent ia l  that  opera tes  au tomat ica l ly .  

Ax le  T r e a d .  The  dis tance between the center  of  two 
tires or wheels on one axle. Where  dua l  tires and  wheels 
are used at each end of  an axle, the t r ead  is measured  as 
the dis tance between centers  of the  pairs  of  tires or 
wheels. 

Bogie .  A combina t ion  of  two axles used to suppor t  
the end of a vehicle; therefore,  in a 6 x 6 vehicle there 
are  two axles at  the rear  of  the vehicle to suppor t  the 
weight on the rear .  This  two-axle combina t ion  is cal led a 
" rear  bogie ."  W i t h  an 8 × 8 vehicle, there  are two axles 
in the front  and  two axles in the rear;  therefore,  there  is a 
front  bogie and  a rear  bogie.  

Center of G r a v i t y .  The  poin t  within a vehicle at 
which all of  its weight may  be considered to be concen- 
t ra ted .  W h e n  a vehicle is t ipped  to a degree that  a ver- 
t ical  l ine passing th rough  the center  of  gravi ty falls on the 
g round  outside the tire track,  it is uns table  and  will turn  
ove r .  

Chassis.  The  assembled f rame,  engine,  drive t ra in ,  
and  tires of  a vehicle. 
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Cooling Preheater Device.  A device for heating the 
engine coolant so that the engine is maintained at a con- 
stant temperature. It usually consists of a coolant jacket 
and an electric heating element. The engine coolant 
flows through the preheater jacket and is heated by the 
heating element which obtains its power from an outside 
source, thereby holding the engine coolant at a constant 
temperature for fast starting. 

Fluid Coupling.  A turbine-like device which 
transmits power solely through the action of a fluid in a 
closed circuit without direct mechanical connection be- 
tween input and output shafts, and without resulting in 
torque multiplication. 

Fluoroprotein-Foam-Concentrate .  A protein-foam 
concentrate incorporating one or more fluorochemical 
surfactants to enhance its tolerance to fuel contamina- 
tion. 

Foam Expansion. This is the ratio between the 
volume of foam produced and the volume of solution 
used in its production. 

Foam-Liquid Concentrate Percentage. The percen- 
tage of foam-liquid concentrate in solution with water. 

In-Service Condition. A state or condition of 
readiness for intended duty. Usually an emergency ve- 
hicle properly serviced with all equipment properly load- 
ed and ready for immediate response. 

Intended Airport Service.* Includes all aspects of 
aircraft rescue and fire fighting services, as set forth in 
this text. 

Interaxle Clearance Angle (Ramp Angle). The 
measure of the ability of a fully loaded vehicle to 
negotiate a ramp without encountering interference be- 
tween the vehicle and the ramp between any two axles. It 
shall be determined by the horizontal ground line and 
whichever of the following lines forms the smaller angle: 

(a) The line tangent to the loaded radius of the front 
tire, extended rearward to that fixed point on the vehicle, 
ahead of a vertical line midway between the two axles, 
which will determine the smallest angle. 

(b) The line tangent to the loaded radius of the rear 
tire extended forward to that fixed point on the vehicle, 
behind a vertical line midway between the two axles, 
which will determine the smallest angle. 

Interaxle Differential .  A differential in the line of 
drive between any two axles. 

Lightweight Construction. Intended to indicate the 
use of nonferrous metals or plastics or a reduction in 
weight by the use of advanced engineering practices 
resulting in a weight saving without sacrificing strength 
or efficiency. 

Listed.* Equipment or materials included in a list 
published by an organization acceptable to the "authority 
having jurisdiction" and concerned with product evalua- 
tion, that maintains periodic inspection of production of 

listed equipment or materials and whose listing states 
either that the equipment or material meets appropriate 
standards or has been tested and found suitable for use in 
a specified manner. 

May. This term is used to state a permissive use or an 
alternative method to a specified requirement. 

No-Load Condition. An engine with standard ac- 
cessories operating without an imposed load, with the ve- 
hicle drive clutches and any special accessory clutches in a 
disengaged or neutral condition. 

Off-Pavement  Performance.  The vehicle's ability to 
perform or operate on other than paved surfaces. This 
"other than paved surfaces" includes dirt roads and trails, 
and open cross country of all kinds. This ability factor is 
someumes referred to as off-road mobility or cross coun- 
try mobility. All of these terms are synonymous. 

Overall  Height,  Length,  and Width. The dimen- 
sions determined with the vehicle fully loaded and 
equipped unless otherwise specified, and shall include all 
fixed protrusions which could in any way hinder the 
passage of the vehicle. Dimensions over movable protru- 
sions shall be determined with the protrusion in its nor- 
mally stored position. 

Percent Grade. The ratio of the change in elevation 
to the horizontal distance traveled multiplied by 100. A 
change in elevation of 50 feet (15 m) over a horizontal 
distance of 50 feet (15 m) is the equivalent of a 100 per- 
cent grade. 

Power-Assist Steering. A system using hydraulic or 
air power to aid in the steering assist. This system is sup- 
plementary to the mechanical system to preserve steering 
ability in event of power failure. 

Protein-Foam Concentrate.  A concentrate con- 
sisting primarily of products from a protein hydrolysate, 
plus stabilizing additives and inhibitors to protect against 
freezing, to prevent corrosion of equipment and con- 
tainers, to resist bacterial decomposition, to control 
viscosity, and to otherwise assure readiness for use under 
emergency conditions. 

Radio Suppression. Suppression of the ignition and 
electrical system noises which normally interfere with 
radio transmission and reception. 

Rapid Intervent ion Vehicle  (RIV).* A complimen- 
tary vehicle to the major fire fighting vehicles. The design 
and purpose of the RIV is to provide a means of bringing 
the extinguishing agent to the aircraft crash scene signifi- 
cantly faster (up to 60 seconds) than can be achieved by 
major fire fighting vehicles. 

Rubber-Gasketed Fitting. A device for providing a 
leakproof connection between two pieces of pipe while 
allowing moderate movement of one pipe relative to the 
other. It incorporates a rubber seal held in place by a 
two-piece clamp that also engages annular grooves near 
the end of each pipe to prevent pullout under pressure. 
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Shall .  Indicates a manda to ry  requirement.  

Should .  This term, as used in Appendix A, indicates 
a recommendat ion or that which is advised but not re- 
quired. 

Steering Drive Ends. Steering drive ends or stub 
shafts are in the front wheel spindle in a driving-steering 
axle as used at the front of an all-wheel drive vehicle. The 
universal joint which permits steering while transmitting 
power is supported by the steering drive end at its inner 
end, and the outer end is connected to the wheel hub 
through a driving flange. 

Torque Converter. A device similar to the fluid cou- 
pling but which, by means of additional turbine blades, 
results in variable torque multiplication. 

T o n .  Equals 2,000 ib (907 kg). 

Twenty-Five (25) Percent Drainage Time .  The  
time in minutes that it takes for 25 percent of the total 
liquid contained in the foam collected in a specified man- 
ner to drain out. A method of measuring drainage time is 
given in NFPA 412, Standard for Evaluating Foam Fire 
Fighting Equipment on Aircraft Rescue and Fire 
Fighting Vehicles. 

Under-Chassis  Clearance Dimensions. Dimensions 
determined with the vehicle fully loaded and fully 
equipped unless otherwise specified, and shall include all 
components  of  the vehicle, except those that are part  of 
the axle assemblies, which could hinder the passage of  the 
vehicle. 

Uni t i zed  Rig id  Body and Frame Structure. One in 
which parts, which generally would comprise a separate 
body, are integrated with the chassis frame to form one 
rigid, load-carrying structure. 

Unsprung Weight. The  total weight of all vehicle 
components  which are not completely supported by the 
suspension system. 

Vehicle Types.  Vehicle types are designed as 4 x 2, 
4 x 4, 6 x 4, 6 x 6, and 8 x 8. These are used to in- 
dicate the number  of  wheels on the vehicle and the 
number  of  wheels which propel or drive the vehicle. The  
term "wheel" in this designation is interpreted to mean 
either a single tire or a set of dual tires operat ing as one 
tire. The  first number  is the number  of  wheels, the sec- 
ond number  is the number  of  driving wheels, therefore: 

(a) A 4 x 2 vehicle is one having 4 wheels and drives 
on 2 wheels. 

(b) A 4 x 4 vehicle is one having 4 wheels and drives 
on all 4 wheels. 

(c) A 6 x 4 vehicle is one having 6 wheels and drives 
on 4 wheels. 

(d) A 6 x 6 vehicle is one having 6 wheels and drives 
on all 6 wheels. 

(e) An 8 × 8 vehicle is one having 8 wheels and drives 
on all 8 wheels. 

Wa l l - t o -Wal l  T u r n i n g  Diameter .  In tended to 
measure the space which will completely contain a vehicle 
as it is being turned. It is, therefore, the diameter of the 
smallest circle which can be described by the outermost 
point on the vehicle as it negotiates a 360 ° right or left 
turn. 

Weathertight. Compar tment  closure sufficient to 
prevent rain, snow, and wind-driven sand, dirt or dust 
from penetrat ing under  all operat ing conditions. It is not 
intended to be watertight or submersible. 

Weight Scale Measurement. The  accurate measure- 
ment  of vehicle weight by means of  a scale to verify or 
check a stated or estimated weight. 

1-4 Requirements for All Aircraft Rescue and Fire 
Fighting Vehicles - -  Responsibility of Contractors/ 
Suppliers. 
1-4.1" The  aircraft rescue and fire fighting vehicle 
manufac ture r  shall assume responsibility for design, con- 
struction, and performance for all component  parts of  
the complete vehicle, even though major  portions may be 
subcontracted,  and shall certify that  the completed ve- 
hicle meets the requirements of  this standard.  

1-4.2 The  manufac ture r  shall supply at time of delivery 
at least two (2) complete copies of the following manuals:  

(a) Operator 's  Manual  

(b) Service Manual  

(c) Parts Manual.  

These manuals  shall cover the complete vehicle and 
shall be in accordance with the following: 

1--4.2.1 Operator's Manual. Operat ing instructions 
shall include all information required for operat ion of  the 
vehicle, vehicle components,  fire fighting systems, and in- 
tegral vehicular options. Location and function of  all 
controls and instruments shall be covered by illustrations 
and descriptions. These instructions, as a minimum, shall 
also include the following: 

(a) Complete description of  the vehicle and special 
equipment .  

(b) Preparat ion for use of the vehicle upon receipt. 

(c) Operator  daily maintenance  and mission readiness 
checks. 

(d) Periodic operator  inspection. 

1-4.2.2 Service Manual. The repair and overhaul in- 
structions shall be factual, specific, concise, and clearly 
worded. The  instructions shall cover such typical mainte- 
nance and repair  operations as troubleshooting, adjust- 
ment  procedures, minor  and major  repairs and overhaul, 
removal and replacement  of  units, assemblies and 
subassemblies, and complete instructions for disassembly 
and reassembly of  components.  The  instructions shall 
also include data  listing tolerances, specifications and 
capacities. Illustrations, wiring diagrams and exploded 
views shall be used to clarify texts and appear  as close to 
the related text as possible. Special tools required for the 
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repa i r  and  overhaul  of the equ ipmen t  shall be listed and 
i l lustrated.  The  service m a n u a l  shall conta in  a sui table 
index.  

1-4.2.3 Pa r t s  M a n u a l .  The  parts  list shall include il- 
lustrat ions and  exp loded  views necessary for the p roper  
ident i f icat ion of all parts ,  assemblies, and  subassemblies.  
Assemblies or components  shall  be shown in i l lustrations 
and be ident i f ied by reference numbers  which correspond 
to the reference numbers  in the parts  list. T h e  size, 
th read  dimensions,  and  special characteris t ics  shall be 
given on all nons t anda rd  nuts, bolts, washers, grease fit- 
tings, and  s imilar  items. The  parts  ident i f icat ion manua l  
shall show the descr ipt ion and quant i ty  of  each i tem used 
per  vehicle. The  parts  ident i f icat ion manua l  shall conta in  
a numer ica l  index.  

1-4.2.3.1 T h e  vehicle manu fac tu r e r  shall assure the 
purchaser  that  par ts  cri t ical  to the  mission of the vehicle 
will be shipped within 48 hours. The  original  equ ipment  
manufac tu re r s  shall be disclosed to the owner if the ven- 
dor  is unable  to supply the parts  requi red  within this t ime 
f rame to permi t  local purchase  of an equivalent  par t .  

Chapter 2 M a j o r  F i r e  F i g h t i n g  Vehicles  

2-1 General. 
2-1.1 The  category of major  vehicles shall encompass  a 
range of  water  capaci ty  commenc ing  at  1000 gal (4000 L) 
and ex tending  to over 3000 gal (12 000 L). Because the 
same per fo rmance  cannot  be expected  of all vehicles 
within this range,  vehicles shall be classified into water  
capacit.y ranges within which a s imilar  level of perfor- 
mance  is pract ica l .  

2-1.2 The  following vehicles ra ted  in gallons shall 
establish the class of vehicle: 

M i n i m u m  Rated Water  Capacity 

Class Gallons (Liters) 

1 1000 (4000) 
2 1500 (6000) 
3 2500 (lO,OOO) 
4 3000 (12,ooo 

and over and over) 

2-2 We igh t s  a n d  Dimens ions .  

2-2.1 Weigh t s .  

2-2.1.1 The  actual  gross vehicle weight of the fully staf- 
fed, loaded,  and  equ ipped  vehicle ready for service shall 
not exceed the manufac tu re r ' s  gross vehicle weight 
rat ing.  

2-2.1.2 The  weight shall be d is t r ibu ted  as equally as 
prac t ica l  over the axles and tires of the fully laden  ve- 
hicle. The  difference in weight between tires on any axle 
shall not exceed 5 percent  of the average tire weight for 
that  axle, and  the difference in weight between axles shall 

not exceed 10 percent  of the weight of the heaviest axle. 
The  front axle shall not be the heaviest axle. Under  no 
circumstances shall axle and tire manufac tu re r ' s  rat ings 
be exceeded.  

2-2.1.3 The  center  of gravity of  the vehicle shall be kept 
as low as possible under  all condit ions of loading.  
Vehicles in Classes 1, 2, 3, and 4 shall be able to s tand on 
sideways slopes of 30 °, 28 °, 26.5 °, and  24 ° - -  58 percent ,  
53 percent ,  50 percent ,  and  45 percent  --  respectively. 

2-2.1.4 The  vehicle shall also be driven on a steering 
pad  a round  a circle of 100 ft (30 m) radius.  T h e  steering 
wheel ro ta t ion  shall increase with increasing speed to en- 
sure the vehicle does not  exhibi t  oversteer characterist ics.  
A speed in excess of  22 m p h  (35 krn /h)  shall be ob ta ined  
with vehicles in Classes 1 and 2, and  a speed in excess of  
18.5 mph  (30 k m / h )  shall be ob ta ined  with Class 3 and 4 
vehicles. 

2-2.2 Dimens ions .  

2-2.2.1 Underchassis clearance of the vehicle shall per- 
mit mobility in soft soils and rough terrain. The following 
shall be minimum dimensions: 

Angle of Approach -- 30° 

Angle of Departure -- 30° 

Intcraxle Clearance Angle -- 12 ° with 18 in. (458 mm) 
minimum clearance at midwheel base 

Underaxle Clearance -- 13 in. (330 ram) under axle 
differential housing bowl. 

2-2.2.2* Overall height, length, and width of the ve- 
hicle shall be held to a minimum consistent with the best 
operational performance of the vehicle and the design 
concepts needed to achieve this performance and to pro- 
vide optimum maneuverability and facilitate movement 
on public highways. 

2-2.2.3 The vehicle shall be constructed such that a 
seated driver, having an eye height of 313A in. (805 ram), 
shall be able to see the ground 20 ft (6 m) ahead of the ve- 
hicle and have vision up to 15 o above the horizontal plane 
without leaving the driver's scat. The vision in the 
horizontal plane shall bc at least 90 ° on each side from 
the straight ahead position. 

2-2.2.4 Adjustable rear view mirrors with a glass area of 
not less than 60 sq in. (385 cm 2) shall be provided on each 
side of the vehicle. Each shall bc provided with a mini- 
mum of a 7 sq in. area (45.2 cm 2) wide angle convex mir- 
ror. 

2-3 Engine. 

2-3.1 Performance Requirements. 

2-3.1.1 The vehicle engines shall have horsepower, 
torque, and speed characteristics to meet and maintain 
all specified vehicular performance characteristics 
specified in this standard. The engine manufacturer shall 
certify that the installed engine is approved for this 
application. 
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2-3.1.2" The fully laden vehicle shall consistently be 
able to accelerate from 0-50 mph (0-80 km/h) on dry 
level concrete pavement at the operational airport within 
the times specified in Table 2-3.1.2. Maximum speed 
shall not be less than 65 mph (100 km/h). 

Table 2-3.1.2 

Acceleration 
M i n i m u m  Time  

Class Water Capacity 0-50 mph (0-80 
kin/h) 

U.S. Gallons (Liters) in Seconds 

1 1000 (4,000) 25 
2 1500 (6,000) 30 
3 25oo (lO,OOO) 40 
4 3000 and (12,000 and 45 

over over) 

The above acceleration times shall be achieved with 
the engine and transmission at their normal operating 
temperatures at any ambient temperature varying from 
0 °F (- 18 °C) to 100 °F (38 °C) and at elevations up to 2,000 
ft (600 m) above sea level unless a higher elevation is 
specified. 

Airports above 2,000 ft (600 m) shall state the elevation 
at which the vehicle will operate in order to ensure the re- 
quired performance. 

2-3.1.3 The vehicle shall also be capable of ascending, 
stopping, starting, and continued ascent on a 40 percent 
grade on dry pavement at a speed up to at least one mph 
(1.6 km/h) with extinguishing agents being discharged at 
maximum rated capacity from the primary turret 
nozzle(s). 

2-3.2 Engine Cooling Systems. 
2-3.2.1 Liquid Cooled Engines. 

2-3.2.1.1 The cooling system shall be designed so that 
the stabilized engine coolant temperature remains within 
the engine manufacturer's prescribed limits under all 
operational conditions and at all ambient temperatures 
encountered at the operational airport. The cooling 
system shall be provided with an automatic thermostat 
for rapid engine warming. 

2-3.2.1.2 Radiator shutters, when furnished for cold 
climates, shall be of the automatic type, and shall be de- 
signed to open automatically upon failure. 

2-3.2.2 Air-Cooled Engines.  
2-3.2.2.1 Air-cooled engines shall be designed so that 
the stabilized cylinder head and oil temperatures remain 
within the engine manufacturer's prescribed limits under 
all operational conditions and at all ambient tempera- 
tures encountered at the operational airport. 

2-3.3 Fuel System. 
2-$.3.1 A complete fuel system requiring engine manu- 
facturer's installation approval shall include a fuel pump, 
fuel filtration, and flexible fuel lines where necessary that 
shall be protected from damage, exhaust-heat, and ex- 
posure to ground fires. 

2-3.3.2 Accessible filtration shall be provided for each 
fuel supply line and a drain shall be provided at the bot- 
tom of the fuel tank. 

2-3.3.3 Fuel tanks shall not be installed in a manner 
that permits gravity feed. 

2-3.3.4 Fuel tank capacity shall be sufficient to provide 
for two hours pumping at rated capacity. 

2-3.4 Exhaust  System. 
2-$.4.1 The exhaust system shall be of such size as to 
avoid undue back pressure and shall be located and con- 
structed in such a manner that entrance of exhaust gases 
into the cab will be minimized under all conditions of 
operation. Exhaust system shall be of high-grade, rust- 
resistant materials. 

2-3.4.2 The exhaust system shall be protected from 
damage that could result from traversing rough terrain. 
Tailpipe shall be designed to discharge upward or to the 
rear and shall not be directed toward the ground. 

2-4 Vehicle Electrical System. 
2-4.1 The vehicle shall be provided with one of the 
followingelectrical systems: 

(a) 12 volt electrical and starting 

(b) 24 volt electrical and starting 

(c) 12 volt electrical/24 volt starting. 

2-4.2 The electrical system shall have negative ground 
including transistorized alternator and a fully tran- 
sistorized voltage regulator. The alternator shall be rated 
at 100 percent of anticipated load at 50 percent engine 
governed speed, and if belt driven shall be driven by dual 
belts. 

2-4.2.1 For 12 volt electrical and starting systems, and 
for 12 volt electrical/24 volt starting systems, the curb 
idle minimum charging rate of the alternator shall be 30 
amp. 

2-4.2.2 For 24 volt electrical and starting systems, the 
curb idle minimum charging rate of the alternator shall 
be 15 amp. 

2-4.3 Batteries shall be securely mounted and ade- 
quately protected against physical injury and vibration, 
water spray, and engine and exhaust heat. When an en- 
closed battery compartment is provided, it shall be ade- 
quately ventilated and the batteries shall be readily 
accessible for examination, test, and maintenance. 

2-4.3.1 For 12 volt systems, there shall be two 12 volt 
batteries connected in parallel, 200 amp hr capacity each 
at 20 hr rate. 

2-4.3.2 For 24 volt systems, there shall be two 24 volt 
batteries, connected in parallel, 100 amp hr capacity 
each at 20 hr rate or four 12 volt batteries connected in 
series parallel, 100 amp hr capacity each at 20 hr rate. 
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2-4.4 Battery capacity and wiring circuits provided, in- 
cluding the starter switch and circuit and the starter to 
battery connections, shall meet or exceed the manufac- 
turer's recommendations. A master battery disconnect 
switch shall be provided. 

2-4.4.1 For 12 volt electrical/24 volt starting systems, 
there shall be two 12 volt batteries connected in series 
parallel through a solid state series parallel circuit to ac- 
complish 24 volt starting. The batteries shall have 200 
amp hr capacity each at 20 hr rate. 

2-4.5 A built-in battery charger shall be provided on 
the vehicle to maintain full charge on all batteries. 
Grounded AC receptacle shall be provided to permit a 
pull away connection from local electric power supply to 
battery charger. 

2-4.6 An engine coolant preheating device shall be pro- 
vided as an aid to rapid starting and high initial engine 
performance. 

2-4.7 The electrical system shall be insulated, water- 
proofed and protected against exposure from ground 
fires. 

2-4.8 Radio suppression of electrical system shall be in 
accordance with SAE J551, Standard on Performance 
Levels and Methods of Measurement of Electromagnetic 
Radiation from Vehicles and Dem'ces (20-1000 MHz). 

2-5 Vehicle Drive. 

2-5.1 Transmission of power from the engine to the 
wheels of the vehicle shall be through a torque converter 
and automatic or semi-automatic gearbox. The entire 
drive train shall be designed and rated by the component 
manufacturer  as having sufficient capacity to slip the 
wheels of the static-loaded vehicle on a surface having a 
coefficient of friction of 0.8. A range of gears providing 
the specified top speed and a grade ability of 50 percent 
shall be provided with sufficient intermediate gears to 
achieve the specified acceleration. The transmission shall 
be properly matched to the engine and be approved for 
the application by the transmission manufacturer.  

2-5.1.1 A transmission cooling system shall be provided 
and designed so that the stabilized transmission oil tem- 
perature remains within the transmission manufacturer 's  
prescribed limits under all operational conditions and at 
all ambient temperatures encountered at the operational 
airport. 

2-5.2 The provision of positive drive to each wheel by 
means of a fully locked driveline shall be required in 
order to maximize traction on low friction surfaces. 
Positive drive may be achieved either by the use of 
automatic locking and torque proportioning differen- 
tials, or may be manually selectable by the seated driver, 
while the vehicle is in motion, by use of a single control. 

2-5.3 All-wheel drive on these vehicles shall incorporate 
a drive to the front and rear axles which is engaged at all 
times during the intended airport service. An interaxle 
differential shall be installed with automatic or driver 
selected means of differential locking. 

2-5.4 All traction increasing devices shall be operated 
by a single control for driving simplicity. 

2-5.5 Front and rear axles shall have adequate capacity 
to carry the maximum imposed load under all intended 
operating conditions. The variations in axle tread shall 
not exceed 20 percent of the tire sectional width at rated 
load. 

2-6 Suspension. 
2-6.1 The suspension system shall be designed to permit 
the loaded vehicle to: 

(a) travel at the specified speeds over improved sur- 
face; 

(b) travel at moderate speeds over unimproved sur- 
face; 

(c) provide diagonally opposite wheel motion 14 in. 
(355 mm) above ground obstacles without raising the re- 
maining wheels from the ground; 

(d) provide at least 2 in. (50 ram) of axle motion 
before bottoming of the suspension on level ground; 

(e) prevent damage to the vehicle caused by wheel 
movement; and 

(f) provide a good environment for the crew when 
traveling over all surfaces. 

2-7 Rims, Tires, and Wheels. 
2-7.1 Vehicles shall be required to have off-highway 
mobility while meeting the specified paved surface per- 
formance. 

2-7.2 Tires shall be selected to maximize the accelera- 
tion, speed, braking, and maneuvering capabilities of the 
vehicle on paved surfaces without sacrificing perfor- 
mance on all reasonable terrains found within the airport 
boundary. 

2-7.3* The purchaser shall provide a tire description 
that reflects the off-road performance requirements 
necessitated by the soil conditions encountered at the 
operational airport. Soil conditions that may vary from 
an extremely fine grain soil or clay to an extremely coarse 
grain soil, sand, or gravel in a dry, saturated, or frozen 
condition shall be considered. 

To optimize floatation under soft ground conditions, 
tires of larger diameter or width, or both, than is needed 
for weight carrying alone shall be specified. Similarly, the 
lowest tire pressure compatible with the high speed per- 
formance requirements shall also be specified. 

2-7.4 Vehicle and tire manufacturers shall be consulted 
for tread design most suitable for specific soil composition 
at individual airports. 

2-7.5 All wheels on the vehicle shall be of the single 
wheel type with all rims, tires, and wheels of identical size 
and same tire tread design. 

2-7.6 Rims, tires, wheels, and inflation pressures shall 
be approved by the respective manufacturers as having 
sufficient capacity to meet the specified performance, 
and shall be certified for not less than 5 mi (8 km) of con- 
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tinuous operation at 65 mph (100 km/h) at normal 
operational pressure. 

2-8 Towing  Connections. 
2-8.1 Four large tow eyes or tow hooks capable of tow- 
ing the vehicle without damage shall be mounted, two at 
the front and two at the rear of the truck, and attached 
directly to the frame structure. 

2-9 Brakes. 

2-9.1" The braking system shall feature service, emer- 
gency, and parking brake systems. Service brakes shall be 
power actuation air, hydraulic, or air over hydraulic. Ex- 
panding shoe and drum brakes or caliper disc braises 
shall be furnished. A brake chamber shall be provided for 
each wheel and shall be mounted so that no part of the 
brake chamber projects below the axle. 

2-9.2 Service brakes shall be of the all-wheel type with 
split circuits so that failure of one circuit shall not cause 
total service brake failure. 

2-9.2.1 The service brakes shall be capable of holding 
the fully loaded vehicle on a 50 percent grade. 

2-9.2.2 For Class 1, 2, and 3 vehicles, the service brakes 
shall stop the vehicle within 35 ft (10.7 m) from 20 mph 
(32 kin/h), and within 131 ft from 40 mph (64 kin/h). 

2-9.2.3 For Class 4 vehicles, the service brakes shall stop 
the vehicle within 40 ft (12.1 m) from 20 mph (32 km/h), 
and within 160 ft (48.8 m) from 40 mph (64 km/h). 

2-9.2.4 Stopping distances shall be accomplished on a 
dry, hard, approximately level roadway free from loose 
material, and with a roadway width equal to the vehicle 
wictth plus 4 ft without any part of the vehicle leaving the 
roadway. 

2-9.2.5 The service brakes shall provide one power- 
assisted stop with the vehicle engine inoperative, for the 
stopping distances specified above for each vehicle class. 

2-9.3 An emergency brake system shall be provided 
which is applied and released by the driver from the cab 
and is capable of modulation, by means of the service 
brake control. With a single failure in the service brake 
system of a part designed to contain compressed air or 
brake fluid, other than failure of a common valve, 
manifold, brake fluid housing, or brake chamber hous- 
ing, the vehicle shall stop in no more than 288 ft (88 m) 
from 40 mph (64 kin/h) without any part of the vehicle 
leaving a dry, hard, approximately level roadway with a 
width equal to the vehicle width plus 4 ft. 

2-9.4 The parking brake shall be capable of holding, the 
fully loaded vehicle on a 20 percent grade without air or 
hydraulic assistance. 

2-9.5 Bkakes - -  Air System. 

2-9.5.1 When the vehicle is supplied with air brakes, 
the air compressor shall meet the following criteria: 

(a) the compressor shall be engine driven; 

(b) the compressor shall have capacity sufficient to in- 
crease air pressure in the supply and service reservoirs 
from 85 to 100 psi when the engine is operating at the ve- 
hicle manufacturer's maximum recommended revolutions 
per minute (rpm) in a maximum of 25 seconds; 

(c) the compressor shall have the capacity for quick 
buildup of tank pressure from 5 psi to the pressure re- 
quired to release the spring brakes, and this buildup in 
pressure shall be accomplished within 12 seconds; and 

(d) the compressor shall incorporate an automatic air 
drying system immediately downstream from the com- 
pressor to prevent condensation buildup in all pneumatic 
lines. 

2-9.5.2 Service reservoirs shall be provided. The total of 
the service reservoir volume shall be at least 12 times the 
total combined brake chamber volume at full stroke. If 
the reservoir volume is greater than the minimum re- 
quired, proportionately longer buildup time shall be al- 
lowed using the following formula: 

Actual reservoir capacity x 25 

required reservoir capacity 

2-9.5.3 Reservoirs shall be equipped with drain and 
safety valves. 

2-9.5.4 Provision shall be made for charging of air 
tanks by a pull away electrical connection used to power a 
vehicle-mounted auxiliary compressor. 

2-9.5.4.1 When specified by the purchaser, a pull away 
air connection for charging of air tanks from an external 
air source shall be provided. 

2-9.5.5 Visual and audible low air pressure warning 
devices shall be provided. The low pressure warning 
device shall be visual and audible from the inside of the 
vehicle, and audible outside of the vehicle. 

2-10 Steering. 

2-10.1 The chassis shall be equipped with power- 
assisted steering with direct mechanical linkage from the 
steering wheel to the steered axle(s) to permit the 
possibility of manual control in the event of power assist 
failure. 

2-10.2 The power steering shall have sufficient capacity 
to allow turning the tires stop to stop with the vehicle sta- 
tionary on a dry, level, paved surface and fully loaded. 

2-10.3 The wall-to-wall turning diameter of the fully 
laden vehicle shall be less than three times the vehicle 
length. 

2-11 Cab. 
2-11.1 The cab shall be mounted on the forward part of 
the vehicle, and shall provide seating for a minimum of 
driver plus one crew member including individually ad- 
justable, suspension-type driver's seat and space for all in- 
strument controls and equipment specified without 
hindering the crew. Additional crew may be seated in the 
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cab or in a separate crew compartment  with an internal 
communication system between the two compartments. 
Wide opening doors shall be provided on each side of the 
cab with necessary steps and handrails to permit rapid 
and safe entrance and exit from the cab. Cab design shall 
take into consideration the provision of ample space for 
the crew to enter and exit the cab and carry out normal 
operations while wearing full protective equipment. 

2-11.2 The cab shall meet the visibility requirements of 
2-2.2.3. Interior cab reflections from exterior and in- 
terior lighting shall be minimized. The windshield shall 
be shatterproof safety glass; and all other windows shall 
be constructed of approved safety glass. The cab shall be 
provided with wide gutters to prevent foam and water 
dripping on the windshield and side windows. There shall 
be a quick-opening passage providing access to the roof 
turret(s). 

2-11.3 The cab shall be weatherproof, and shall be fully 
insulated thermally and acoustically with a fire resistant 
material.  The cab may be of the unitized rigid body and 
frame structure type or it may be a separate unit flexibly 
mounted on the main vehicle frame. The cab shall be 
constructed from materials of adequate strength to en- 
sure a high degree of safety for the crew under all 
operating conditions including excess heat exposure, and 
in the event of a vehicle rollover accident. 

2-11.4 Ins t ruments ,  Warn i ng  Lights, and Controls. 
2-11.4.1 The minimum number  of instruments, warn- 
ing lights, and controls consistent with" the safe and effi- 
cient operation of the vehicle, chassis, and fire fighting 
system shall be provided. All chassis instruments and 
warning lights shall be grouped together on a panel in 
front of the driver. All fire fighting system instruments, 
warning lights, and controls shall be grouped together by 
function so as to provide ready accessibility as well as high 
visibility for the driver as well as a crew member.  

2-11.4.2 All instruments and controls shall be il- 
luminated, with backlighting to be used where practical. 

2-11.4.3 Groupings of both the chassis and fire fighting 
system instruments, warning lights, and controls shall be 
easily removable as a unit or be on a panel hinged for 
back access by the use of quick disconnect fittings for all 
electrical, air, and hydraulic circuits. 

2-11.4.4 
or both shall be provided as a minimum: 

(a)  S p e e d o m e t e r / o d o -  
meter 
(b) Engine(s) tachometer 
(c) Fuel level 
(d) Air pressure 
(e) Engine(s) temperature 
(f) Engine(s) oil pressure 
(g) Voltmeter(s) 

The following instruments, or warning lights, 

oil (h) Transmiss ion(s )  
temperature 
(i) Pump(s) pressure 
(j) Water tank level 
(k) Foam tank level 
(1) Low air pressure warn- 
mg 
(m) Headlight beam in- 
dicator. 

2-11.4.5 The cab shall have all the necessary controls 
within easy reach of the driver for the full operation of 

the vehicle and the pumping system. The following cab 
controls shall be provided: 
(a) Accelerator pedal (j) Undertruck valve con- 
(b) Brake pedal trol 
(c) Parking brake control (k) Remote turret controls 
(d) Steering wheel, with when remote turret is pro- 
directional signal control vided 
and horn (1) Light switches 
(e) Transmiss ion  range  (m) Windshield wiper and 
selector washer controls 
(f) Pump control or selec- (n) Heater/defroster con- 
tor trols 
(g) Foam control (o) M a s t e r  e l e c t r i c a l  
(h) Siren switch(es) switch 
(i) G r o u n d s w e e p  valve (p) Engine start/stop con- 
control trol. 

2-11.5 Equipment. 
2-11.5.1 The following minimum equipment shall be 
provided in or on the cab, as may be applicable: 

(a) Heater/defroster 

(b) Driver's suspension seat with vertical, fore, and aft 
adjustment, with seat belt 

(c) Crew seats with individual retractable seat belts 
(d) 

foam 

(e) 
(f) 
(g) 
(h) 
(i) 
(j) 

Windshield washers appropriate for removing 

Windshield wipers appropriate for removing foam 
Siren 
Horn 
Sun visors, interior transparent 

Outside rear view mirrors, as specified in 2-2.2.4 
Interior lighting. 

2-12 Body. 

2-12.1 The body shall be constructed of materials that 
provide the lightest weight consistent with the strength 
necessary for off-pavement operation over rough terrain 
and when exposed to excess heat. The body may be of the 
unitized-with-chassis-rigid-structure type or it may be 
flexibly mounted on the vehicle chassis. It shall also in- 
clude front and rear fenders or wheel wells. Body panels 
shall be removable where necessary to provide access to 
the interior of the vehicle. 

2-12.2 Access doors shall be provided for those areas of 
the interior of the vehicle which must be frequently in- 
spected. In particular, access doors of sufficient size and 
number  shall be provided for access to: 

(a) Engine 
(b) Pump 
(c) Foam Proportioning System 

(d) Battery Storage 
(e) Fluid Reservoirs. 

Other areas requiring access for inspection or mainte- 
nance shall be either open, or have removable panels. 
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2-12.3 Suitable, lighted compartments shall be pro- 
vided for convenient storage of equipment and tools to be 
carried on the vehicle. Compartments shall be weather- 
tight and self-draining. 

2-12.4 A working deck shall be provided and shall be 
adequately reinforced to permit the crew to perform their 
duties in the roof turret area, cab hatch area, water tank 
top fill area, foam-liquid top fill area, and in other areas 
where access to auxiliary or installed equipment is neces- 
sary. 

2-12.5 Handrails or bulwarks shall be provided where 
necessary for the safety and convenience of the crew. 
Rails and stanchions shall be strongly braced and con- 
structed of a material which is durable and resists corro- 
sion. 

2-12.6 Steps or ladders shall be provided for access to 
the top fill area. The lowermost step(s) may extend below 
the angle of approach or departure or ground clearance 
limits if it (they) is (are) designed to swing clear. All other 
steps shall be rigidly constructed. All steps shall have a 
nonskid surface. Lowermost step(s) shall be no more than 
22 in. (558 mm) above level ground when the vehicle is 
fully laden. Adequate lighting shall be provided to il- 
luminate steps and walkways. 

2-12.7 A heavy-duty front bumper shall be mounted on 
the vehicle and secured to the frame structure. 

2-12.8 Paint finish shall be selected for maximum visi- 
bility and shall be resistant to damage from fire fighting 
agents. 

2-13 Agent Pump(s) and Pump Drive. 
2-13.1 Agent Pump(s). 
2-13.1.1 The water pump(s) shall be constructed of cor- 
rosion resistant metals and shall be single or multiple 
stage centrifugal type, designed for dependable emer- 
gency service. Pumps shall be carefully designed and 
built in accordance with good modern practice. Pumps 
shall be gravity primed from the vehicle tank. The pump 
and piping system shall be designed as to eliminate the 
entrapment of air. 

2-13.1.2 On those vehicles using a pump discharge side 
proportioning system, the foam-liquid pump or pumps 
shall be made of bronze or other materials resistant to 
corrosion by foam-liquid concentrate. 

2-13.1.3 When discharging foam solution, the pump- 
ing system shall be capable of discharging at a rate equal 
to or exceeding total requirements of primary turrets, 
primary hand lines, ground sweep, and undertruck 
nozzles discharging simultaneously at designed pressures. 

2-13.2 Pump Drive. 
2-13.2.1 The pump drive shall permit operation of the 
pump and simultaneous operation of the vehicle. The 
pump shall not be affected by changes in transmission 
ratios or the actuation of clutches in the vehicle drive. 
The design of the drive system and controls shall prevent 
damage to the drive or minimize lurching of the vehicle 

when the vehicle drive is engaged while pumping opera- 
tions are in process. The pump drive system shall be 
capable of absorbing the maximum torque delivered by 
the engine to the pump and withstand the engagement of 
the pump at all engine and vehicle speeds, and under all 
operating conditions. The operation of the pump shall 
not, under any conditions, cause the engine to stall or 
cause more than a slight and momentary reduction in 
engine speed and consequent drop in pump pressure. 

2-13.2.2 While pumping at rated capacity, the drive 
shall permit controlled vehicle operation at speeds from 1 
mph to 5 m.ph. The pump drive shall have sufficient 
power capacity to provide the pump discharge re- 
quirements of 2-13.1.3 while the vehicle is being propell- 
ed under all operating conditions where a fire fighting 
capability is required. 

2-13.2.3 If an independent engine is used to drive the 
pump, it shall have the same fuel and electrical system as 
the chassis engine, and shall be equipped with an air 
cleaner, replaceable element oil filter, a full pressure 
lubricating system and an overspeed governing device to 
prevent engine damage. The engine shall also be pro- 
vided with a cooling system that meets the requirements 
of 2-3.2.1 or 2-3.2.2. 

2-13.3 Suction Connections. 
2-13.3.1 The suction system shall be designed for effi- 
cient flow at the pumping rates required by 2-13.1.3. The 
pump suction line(s) shall be of large diameter and 
shortest length consistent with the most suitable pump 
location. There shall be a drain at the lowest point with a 
valve for draining all of the liquid from the pumping 
system when desired. Suction lines and valves shall be 
constructed of corrosion-resistant materials. 

2-13.3.2 When two pumps are used, they shall be ar- 
ranged in parallel with manifolding so that either or both 
may supply any discharge outlet at the required 
operating pressure. During single pump operation, total 
capacity may be reduced. 

2-13.4 Discharge Connections. 
2-13.4.1 All discharge outlets shall have National 
(American) Standard fire hose coupling thread. Adapter 
couplings, securely attached, shall be provided on each 
outlet if local couplings are not National (American) 
Standard as specified in NFPA 1963, Standard for  Screw 
Threads and Gaskets for  Fire Hose Connections. No 
outlet or outlet with adaptors shall add width to the ve- 
hicle. 

2-13.5 Piping, Couplings and Valves. 
2-13.5.1 All piping, couplings and valves shall be sized 
for required flow with minimum restriction and pressure 
loss. Material for all piping, couplings and valves shall be 
selected to avoid corrosive or galvanic action. 

2-13.5.2 Piping shall be securely mounted and provided 
with flexible couplings to minimize stress. Union or rub- 
ber gasketed fittings shall be provided where required to 
facilitate removal of piping. 
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2-13.5.3 All valves shall be quarter-turn type and 
selected for ease of operating and freedom from leakage. 

2-13.5.4 All water system piping shall be tested on the 
suction side of the pump to detect possible leakage. All 
water and solution discharge piping shall be tested at 50 
percent above system operating pressure. 

2-13.6 Overheat Protection. 
2-13.6.1 A system line shall be provided from the water 
pump discharge and, if applicable, from the foam pump 
discharge to prevent overheating of the pumps while en- 
gaged and operating at zero discharge. The line shall be 
automatic. 

2-13.7 Pressure Relief Valves. 
2-13.7.1 A pressure relief valve shall be fitted to both 
protect and ensure optimum performance of the system. 

2-13.8 Drains. 
2-13.8.1 A drainage system, with collector tubing from 
the low points on pump(s) and piping shall be provided. 
The drain shall be provided with a quarter-turn valve. 

2-14 Water Tank. 
2-14.1 Capacity. 
2-14.1.1 A water tank shall have a usable capacity as 
specified in Section 2-1.2. 

2-14.1.2 The rated capacity of the tank shall be equal 
to the usable capacity that can be pumped from the tank 
while the vehicle is parked on level ground. The tank 
outlets shall be arranged to permit use of at least 75 per- 
cent of the rated capacity with the vehicle positioned on: 

(a) 20 percent side slope 

(b) 30 percent ascending grade 

(c) 30 percent descending grade. 

2-14.2.4 The water tank shall be mounted in a manner 
that limits the transfer of the torsional strains from the 
chassis frame to the tank during off-pavement driving. 
The tank shall be separate and distinct from the crew 
compartment, engine compartment and chassis, and 
easily removable as a unit. 

2-14.2.5 The water tank shall be equipped with at least 
one top fill opening of not less than 5 in. internal 
diameter. The top fill shall be equipped with an easily 
removable strainer of ¼ in. (6 mm) mesh construction. 
The top fill opening shall be equipped with a cap de- 
signed to prevent spillage. 

2-14.3 Tank  Fill Connection(s). 
2-14.3.1 Tank fill connection(s) shall be provided in a 
position where they can be easily reached from the 
ground. 

2-14.3.2 All connections shall have Nat ional  
(American) Standard fire hose coupling threads. 
Adapters, securely attached, shall be provided on each 
connection if local couplings are not National 
(American) Standard. Connections and adapter threads 
shall be as specified in NFPA 1963, Standard for  Screw 
Threads and Gaskets for  Fire Hose Connections. Connec- 
tions and connections with adapters attached shall not 
protrude beyond the normal body metal work of the ve- 
hicle. 

2-14.3.3 
strainers 
valves or 
the tank 

The connection(s) shall be provided with 
of ¼ in. (6 mm) mesh and shall have check 
be so constructed that water will not be lost from 
when connection or disconnection is made. 

2-14.3.4 The tank fill connection(s) shall be sized to 
permit filling of the water tank in two minutes at a 
pressure of 80 psi (5.5 bar) at the tank intake connection. 

2-14.2 Construction. 
2-14.2.1 The tank shall be constructed of stainless steel, 
fiberglass, or of metal coated with a suitable material. 
The tank shall have longitudinal and transverse baffles. 
The construction and connections shall be made to pre- 
vent the possibility of galvanic corrosion of dissimilar 
metals. 

2-14.2.2 The tank shall be equipped with easily 
removeable manhole covers over the tank discharge. 
Tanks shall be designed to permit access within each baf- 
fled compartment of the tank for internal and external 
inspection and service. The tank shall have drain valves. 

2-14.2.3 Provisions shall be made for necessary overflow 
and venting. Venting shall be sized to permit agent 
discharge at the maximum design flow rate without 
danger of tank collapse, and shall be sized to permit 
rapid and complete filling without pressure buildup. 
Overflows shall be designed to prevent pressure buildup 
within the tank from overfilling and to prevent the loss of 
water from the tank during normal maneuvering, and to 
direct the discharge of overflow water directly to the 
ground. 

2-15 Foam System. 
2-15.1 All components of the foam system including the 
foam-liquid tank, piping, fill troughs, screens, etc., shall 
be made of materials resistant to corrosion by the foam- 
liquid concentrate, foam-water solution, and water. 

2'-15.2 Foam-Liquid Concentrate Tank(s). 
2-15.2.1 The purchaser shall specify the percent con- 
centrate foam system to be provided. The foam-liquid 
concentrate tank(s) shall have a working capacity suffi- 
cient for two tanks of water. 

2-15.2.2 Foam-liquid concentrate tanks may be of 
either rigid or flexible type. The tank(s) shall be designed 
for compatability with the foam concentrate being used 
and resist all forms of deterioration which could be 
caused by the foam concentrate or water. 

2-15.2.3 Tanks shall be designed to permit access 
within each baffled compartment of the tank for internal 
and external inspection and service. A large capacity 
drain connection shall be installed flush with the bottom 
of the sump. 
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2-15.2.4 The tank outlets shall be located above the 
bottom of the sump and shall provide continuous foam- 
liquid concentrate to the foam proportioning system, 
with that system operating as specified in section 2-15.5, 
and with the vehicle discharging two tank loads of usable 
water as specified in section 2-14.1. 

2-15.2.5 If separate from the water tank, the foam- 
liquid tank shall be mounted in a manner that limits the 
transfer of the torsional strains from the chassis frame to 
the tank, during off-pavement driving. The tank shall be 
separate and distinct from the crew compartment, engine 
compartment, and chassis, and shall be easily removable 
as a unit. 

2-15.2.5.1 A flexible tank shall be structurally sup- 
ported to resist tearing. The structural support shall not 
be dependent on the fluid level in either the water or 
foam tanks. 

2-15.2.6 A top fill trough shall be provided equipped 
with a stainless steel ¼-in. (6-mm) mesh screen and con- 
tainer openers to permit emptying 5-gal (18.9-L) foam- 
liquid concentrate containers into the storage tank(s) at a 
rapid rate regardless of water tank level. The trough shall 
be connected to the foam-liquid storage tank(s) with a fill 
line designed to introduce foam-liquid concentrate near 
the bottom of the tank(s) so as to minimize foaming 
within the storage tank. 

2-15.2.7 Tank fill connection(s) shall be provided in a 
position where they can be easily reached from the 
ground to permit the pumping of foam-liquid concen- 
trate into the storage tank(s). The connection(s) shall be 
provided with strainers of ¼-in. (6-mm) mesh, and shall 
have check valves or be so constructed that foam will not 
be lost from the tank when connection or disconnection is 
made. 

2-15.2.7.1 Where flexible tanks are used, the supply 
system shall be designed so that the flexible tanks shall 
not be subject to excess pressure. The supply system shall 
be capable of delivering foam-liquid at a rate at least 
equal to or greater than the maximum discharge rate of 
the foam system. 

2-15.2.8 The tank(s) shall be adequately vented to per- 
mit rapid and complete filling without the buildup of ex- 
cessive pressure and to permit emptying the tank at the 
maximum design flow rate without danger of collapse. 
The vent outlets shall be directed to the ground to pre- 
vent spillage of foam-liquid concentrate on vehicle com- 
ponents. 

2-15.3 Foam-Liquid Concentrate Pump. 
2-15.3.1 The foam-liquid concentrate system shall be so 
arranged that the entire piping system including the 
foam-liquid concentrate pump or pumps can be readily 
flushed with clear water. 

2-15.4 Foam-Liquid Concentrate Piping. 
2-15.4.1" The foam-liquid concentrate piping shall be 
of material resistant to corrosion by foam-liquid concen- 
trate. Care shall be taken that combinations of dissimilar 
metals that produce galvanic corrosion are not selected or 
that such dissimilar metals are electrically insulated. 
Where plastic piping is used, it shall be fabricated from 
unplasticized resins unless the stipulated plasticizer has 
been shown not to adversely affect the performance 
characteristics of the foam-liquid concentrate. The 
plastic pipe may be reinforced with glass fibers. 

2-15.4.2 The foam-liquid concentrate piping shall be 
adequately sized to permit the maximum required flow 
rate and shall be arranged to prevent water from entering 
the foam tank. 

2-15.5 Foam-Liquid Proportioning Systems. 
2-15.5.1 The foam concentrate proportioning system 
shall provide a means of controlling the ratio of foam 
concentrate to the quantity of water in the foam solution 
being discharged from all orifices normally used for air- 
craft fire fighting operations. 

2-15.5.2 The proportioning system shall be sufficiently 
accurate to provide for the discharge of finished foam 
within the range 5.5 percent to 7.0 percent foam concen- 
trate in the discharged foam/water solution. This preci- 
sion shall be maintained for all individual discharges, 
and for the maximum simultaneous discharge rate of all 
turrets and ground sweeps. 

2-15.5.3 If the foam concentrate used differs from a 
nominal 6 percent concentrate, the precision range shall 
be modified in direct ratio. Thus 3 percent concentrate 
shall be in the range 2.8 percent to 3.5 percent in the dis- 
charged solution. 

2-15.6 Tur re t  Nozzles. 

2-15.6.1 Major aircraft rescue and fire fighting vehicles 
shall have one or two primary turret nozzles. The primary 
turret nozzle(s) shall meet the requirements of 2-15.6.2 
and 2-15.6.3. 

2-15.6.2 The total foam solution discharge rate from 
the primary turret, or pair of primary turrets, shall be as 
specified in Table 2-15.6.2 and shall be such that the 
rated capacity of the tank can be discharged in not more 
than two minutes, and not less than one minute. 

Table 2-15.6.2 

Vehicle 
Class 

1 
2 
3 
4 

M i n i m u m  Turret  Discharge Rates 

M i n i m u m  Rated Turret  M i n i m u m  
T a n k  Capacity Flow Rate 

Gal (L) gpm (L/min)  

1000 (4,000) 500 (2000) 
1500 (6,000) 750 (3000) 
2500 (10,000) 1250 (5000) 
3000 (12,000) 1500 (6000) 

2-15.3.2 The foam-liquid concentrate pump or pumps 
shall be capable of delivering the required quantity of 
foam-liquid at a pressure in excess of the water pump 
operating pressure regardless of the water flow rate or 
variations in engine speed. 

For tanks with rated capacities greater than the mini- 
mum rated capacity given for each class, the minimum 
gpm (L/min) discharge rate of foam solution shall be de- 
termined by dividing the rated tank capacity by two. For 
Class 3 and 4 vehicles, the maximum rated turret 
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discharge capac i ty  shall not exceed 2000 gpm (8000 
L / min ) .  

2-15.6.3 Tur re t s  shall be capab le  of  d ischarging foam 
as specified in T a b l e  2-15.6.3 in still air  in a cont inuously 
var iable  pa t t e rn  with the turret  elevated to the m a x i m u m  
st ream reach position. 

Table 2-15.6.3 

Straight Dispersed 
Stream Stream 

Minimum Minimum 
Range Range 

Vehicle Far Point Width Far Point 
Class in Ft (m) in Ft (m) in Ft (m) 

1 160 (49 m) 3,5 (10 m) 60 (18 m) 
2 190 (,58 m) 35 (10 m) 6,5 (20 m) 
3 230 (70 m) 35 (10 m) 70 (21 m) 
4 2,50 (76 m) 3,5 (10 m) 75 (23 m) 

2-15.6.4 Tu r r e t  nozzles with l iquid  flow rates of  750 
g p m  (3000 L / m i n )  or more  shall be of the dual  discharge 
type and  a r r anged  to pe rmi t  selection of ei ther  50 percent  
or 100 percen t  of the tur re t  capaci ty .  

2-15.6.5 Tur re t s  may  be manua l ly  opera ted  or power 
control led.  W h e r e  turre t  remote  control  is provided  in 
the cab,  opera t ing  forces shall be less than  30 lb (13.5 
kgf), and  cab ind ica t ion  of  tur re t  elevation and  az imuth  
shall be provided.  Where  tur re t  control  is at the plat-  
form, opera t ing  forces shall be less than  50 lb (22.5 kgf). 
All  power-assisted controls  shall have ident ical  opera t ing  
characterist ics.  Manua l  controls  and  overrides shall be 
provided  at the turre t  p la t form.  

2-15.6.6 Tur re t s  shall be capab le  of being elevated at 
least 45 o above the horizontal  and  depressed to discharge 
agent  within 30 ft (9 m) in front  of the vehicle at full out- 
pu t  using dispersed s t ream.  Where  a single turre t  is used 
on a vehicle, it shall be capab le  of being ro ta ted  not  less 
than  115 ° to ei ther  side, total  traverse not  less than  230 °. 
W h e r e  two turrets  are used on a vehicle, sui table  stops 
shall be provided so that  nei ther  tur re t  can interfere with 
the o ther  turret .  

2-15 .7  P r i m a r y  H a n d  L i n e s .  

2-15.7.1 Major  a i rcraf t  rescue and fire f ighting vehicles 
shall have a m i n i m u m  of  two p r imary  hand  lines that  
meet  the requi rements  of ei ther  2-15.7.3 or 2-15.7.4. The  
two p r imary  hand  lines shall not be located on the same 
side of  the vehicle. 

2-15.7.1.1 Pr imary  hand  lines shall be those hand  lines 
for d ischarging foam streams that  are  specified by the 
p u r c h a s e r  as i n t e n d e d  fo r  use  as p r i m a r y  
c rash / f i r e / r e scue  a t tack  equipment .  All  o ther  hand  lines 
that  may  be instal led on the vehicle for d ischarging ei ther  
water  or  foam or bo th  shall be considered as add i t iona l  
hand  lines and  not  p r imary  hand  lines. 

2-15.7.2 The  purchaser  shall specify ei ther  two reeled 
h a n d  lines specified in 2-15.7.3, or  two woven jacket  
h a n d  lines specified in 2-15.7.4, or  one of each. 

2-15 .7 .3  R e e l e d  H a n d  L i n e s .  

2-15.7.3.1 Hand  lines for reels shall have a m i n i m u m  
internal  d iamete r  of 1 in.,  shall have a m i n i m u m  accep- 
tance test pressure of 800 lb (54 bar )  and  meet  the re- 
qui rements  of Section 8-4.2 of N F P A  1961, Standard for 
Fire Hose, and shall be able to discharge the gpm 
( L / m i n )  requ i red  in 2-15.7.3.3 without  unree l ing  the 
hose. 

2-15.7.3.2 At  least 100 ft (30 m) of  hose shall be pro- 
vided for each reel. 

2-15.7.$.3 Each hand  line shall be equ ipped  with a 
shutoff  type nozzle designed to discharge both  foam and  
water  at a m i n i m u m  discharge ra te  of  60 gpm (240 
L /min ) .  Each nozzle shall have m i n i m u m  foam discharge 
pat terns  from a dispersed s t ream of  15 ft (4.5 m) width 
and 20 ft (6 m) range,  to a s t raight  foam s t ream with a 50 
ft (15 m) range.  

2-15.7.3.4 Each reel shall have capaci ty  for at least 100 
ft (30 m) of 1-in. hose or more  if specified by the pur-  
chaser.  

2-15.7.3.5 Each reel shall be designed and posi t ioned to 
permi t  hose line removal  by a single person from any 
posit ion in a 170 ° horizontal  sector. Each reel shall be 
equ ipped  with a fr ict ion brake  to prevent  hose from 
unreel ing when not desired. Power rewind with m a n u a l  
override shall be provided.  The  nozzle holder ,  fr ict ion 
brake,  rewind controls, and  manua l  valve control  shall be 
accessible from the ground.  

2-15.7.3.6 Flow to each reel shall be contro l led  by a 
manua l ly  opera ted  qua r t e r - tu rn  bal l - type  valve. 

2 - 1 5 . 7 . 4  W o v e n  J a c k e t  H a n d  L i n e s .  

2-15.7.4.1 Woven jacket  hose lines shall have a mini-  
m u m  d iamete r  of 1 ~  in. (38 mm) and  shall meet  the re- 
qui rements  of N F P A  1961, Standard for Fire Hose. 

2-15.7.4.2 At  least 150 ft (45 m) of  hose shall be pro- 
vided each hand  line. 

2-15.7.4.3 Each h a n d  line shall be equ ipped  with a 
shutoff- type nozzle designed to discharge bo th  foam and  
water  at a m i n i m u m  discharge ra te  of  95 gpm (380 
L /min ) .  Each nozzle shall have m i n i m u m  foam discharge 
pat terns  from a dispersed s t ream of 15 ft (4.5 m) width  
and 20 ft (6 m) range,  to a s t raight  foam stream with a 65 
ft (20 m) range.  

2-15.7.4.4 Each hand  line shall  be s tored in a hose com- 
p a r t m e n t  and  shall be preconnec ted .  Each hose compar t -  
ment  shall have a capac i ty  for a m i n i m u m  of 150 ft (45 
m) of 1 ~  in. (38 ram) mul t ip le  jacket  hose, or more  if 
specified by the purchaser .  

2-15.7.4.5 Hose compar tmen t s  shall be fabr ica ted  from 
noncorrosive mate r ia l  and  shall be designed to d ra in  ef- 
fectively. T h e  c o m p a r t m e n t  shall be smooth  and  free 
from all project ions tha t  might  d a m a g e  hose. No other  
equ ipmen t  shall be m o u n t e d  or loca ted  where i t  will 
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obstruct the removal of the hose. The hose compartment 
shall not be more than 5 ~  ft (1.6 m) above the ground. 

2-15.7.4.6 Flow to each hand line shall be controlled by 
a manually operated quarter-turn ball-type valve, 
located adjacent to the hand line. 

2 -15 .8  G r o u n d  S w e e p  a n d  U n d e r t r u c k  N o z z l e s .  

2-15.8.1 Vehicles shall have a ground sweep nozzle or 
nozzles capable of discharging at least I00 gpm (400 
L/rain) at the recommended operating pressure in a flat 
pattern 12 ft (3.6 m) wide with a 30 ft (9 m) range. The 
ground sweep valve shall be controlled from the cab in- 
terior within easy reach of the driver and a crew person. 
When specified by the purchaser, a bumper turret may 
be provided in place of ground sweep nozzles. 

2-15.8.2 Two or more undertruck nozzles shall be 
mounted under the truck and controlled from the cab. A 
sufficient number shall be provided so as to protect the 
bottom of the vehicle and the inner sides of the wheels 
and tires with foam solution discharged in a spray pat- 
tern. 

2 -15 .9  F o a m  Q u a l i t y  S t a n d a r d s .  

2-15.9.1 Turrets, hand lines, and ground sweeps shall 
discharge foam having the quality specified in Table 
2-15.9.1. 

Measurement of expansion ratio and 25 percent 
drainage times shall be in accordance with the pro- 
cedures outlined in NFPA 412, Standard for Evaluating 
Foam Fire Fighting Equipment on Aircraft Rescue and 
Fire Fighting Vehicles. 

2-16 L i g h t i n g  a n d  E l e c t r i c a l  E q u i p m e n t .  

2-16.1 Lighting equipment shall be installed in confor- 
mity with local road regulations when practicable and 
shall include the following: 

(a) Headlights with upper and lower driving beams. A 
control switch, which is readily accessible to the driver, 
shall be provided for beam selection. 

(b) Dual taillights and stoplights. 

(c) Turn signals, front and rear, with a steering col- 
umn mounted control and a visual and audible indicator. 
A four-way flasher switch shall be provided. 

(d) Spotlight, 6 in. (152 mm) minimum on both left 

and right sides of the windshield, hand adjustable type, 
with controls for beam adjustment inside the truck cab. 

(e) Adequate reflectors, and marker and clearance 
light, shall be furnished to describe the overall length and 
width of the vehicle. 

(f) Engine compartment lights, nonglare type, ar- 
ranged to illuminate both sides of the engine with in- 
dividual switches located in the engine compartment. 

(g) Lighting shall be provided for all top deck working 
areas. 

(h) At least one back-up light and an audible alarm 
installed in the rear of the body. 

(i) A flashing red beacon or alternate red and white 
flashing lights shall be mounted on the top deck and visi- 
ble 360 ° in horizontal plane. Mounting of beacon shall 
also provide good visibility from the air. A control switch 
shall be provided on the instrument panel in the cab for 
control of the beacon. 

2-16.2" A warning siren shall be provided having a 
sound output of not less than 95 decibels at 100 ft (30 m) 
directly ahead of the siren and not less than 90 decibels at 
100 ft (30 m) measured at 45 ° on either side. The siren 
shall be mounted to permit maximum forward sound 
projection, but shall be protected from foam dripping 
from the turret or water splashed up by the tires. 

2-16.3 A horn shall be provided and shall be mounted 
at the front part of the vehicle with the control positioned 
such that it is readily accessible to the driver. 

2-16.4 R a d i o s .  

2-16.4.1 Provision shall be made for mounting radios. 
Operation of the radios shall he from the cab. Radios 
shall be mounted permitting quick servicing or replace- 
ment. 

2-16.4.2 Purchaser shall specify radios that will ensure 
that all required radios and frequencies are provided for. 

2-17 Tools. 

2-17.1" Provision shall be made for mounting tools and 
equipment on the truck. Special tools as required for ser- 
vicing the vehicle, fire suppression system, and any of the 
auxiliary equipment shall be furnished by the vehicle 
manufacturer. 

Turrets 
Hand Lines 
Ground Sweeps 

Table 2-15.9.1 Foam Quality 

Protein and Fluoroprotein 

Foam-Liquid Type 

AFFF 
Air-aspirating 

Nozzles 
Nonair-aspirating 

Nozzles 
Minimum Minimum Minimum Minimum Minimum 

Expansion 25 percent Expansion 25 percent Expansion 25 percent 
Ratio Drainage, Ratio Drainage, Ratio Drainage, 

in Minutes in Minutes in Minutes 
8 to 12 5 8 to 12 5 4 2.5 
8 to 12 5 8 to 12 5 4 2.5 
8 to 12 5 5 4 4 2.5 
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Chapter 3 Rapid Intervention Vehicles (RIV) 

3-1 General. 

$-1.1 The RIV shall have a minimum rated water 
capacity of 600 gal (2400 L). The primary extinguishing 
agent shall be AFFF with either a premixed or propor- 
tioning system. In addition to the primary agent, there 
shall be an auxiliary extinguishing agent of a nominal 
500 lb (225 kg) or more of either dry chemical or Halon 
1211. 

3-2 Weights and Dimensions.  
3-2.1 Weight.  
3-2.1.1 The actual gross vehicle weight of the fully staf- 
fed, loaded, and equipped vehicle ready for service shall 
not exceed the manufacturer's gross vehicle weight 
rating. 

3-2.1.2 The weight shall be distributed as equally as 
practical over the axles and tires of the fully laden ve- 
hicle. The difference in weight between tires on any axle 
shall not exceed 5 percent of the average tire weight for 
that axle, and the difference in weight between axles shall 
not exceed 10 percent of the weight of the heaviest axle. 
The front axle shall not be the heaviest axle. Under no 
circumstances shall axle and tire manufacturer's ratings 
be exceeded. 

3-2.1.3 The center of gravity of the vehicle shall be kept 
as low as possible under all condition.s of loading. The ve- 
hicle shall be able to stand on a sideways slope of 35 ° (70 
percent). The vehicle shall also be driven on a steering 
pad around a circle of 100 ft (30 m) radius. The steering 
wheel rotation shall increase with increasing speed. A 
speed of at least 25 mph (40 kin/h) shall be obtained. 

3-2.2 Dimensions.  
3-2.2.1 Underchassis clearance of the vehicle shall per- 
mit mobility in soft soils and rough terrain. The following 
shall be minimum dimensions: 

Angle of Approach -- 30° 

Angle of Departure -- 30 ° 

Interaxle Clearance Angle -- 12 ° with 18 in. (458 rnm) 
minimum clearance at midwheel base 

Underaxle Clearance -- 13 in. (305 ram) under axle 
differential housing bowl. 

3-2.2.2* Overall height, length, and width dimensions 
shall be held to a minimum consistent with the best 
operational performance of the vehicle and the design 
concepts needed to achieve this performance and to pro- 
vide optimum maneuverability and facilitate movement 
on public highways. 

3-2.2.3 The vehicle shall be constructed such that a 
seated driver, having an eye height of 31 ~ in. (805 mm) 
shall be able to see the ground 20 ft (6 m) ahead of the ve- 
hicle and have vision up to 15 ° above the horizontal 
without leaving the driver's seat. The vision in the 
horizontal plane shall be at least 90° on each side from 
the straight ahead position. 
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3-2.2.4 Adjustable rear view mirrors with a glass area of 
not less than 60 sq in. (385 cm ~) shall be provided on each 
side of the vehicle. Each shall be provided with a mini- 
mum of a 7 sq in. (45.2 cm 2) area wide angle convex mir- 
ror. 

3-3 Engine. 

3-3.1 Performance Requirements.  
3-3.1.1 The vehicle engine(s) shall have horsepower, 
torque, and speed characteristics to meet and maintain 
all vehicular performance characteristics specified in this 
standard. The engine manufacturer shall certify that the 
installed engine is approved for this application. 

3-3.1.2" The fully laden vehicle shall consistently be 
able to accelerate from 0-50 mph (0-80 kin/h) in 20 sec. 
on dry level concrete pavement at the operational air- 
port. Maximum speed shall not be less than 65 mph (104 
kin/h). 

The above acceleration times shall be achieved with 
the engine and transmission at their normal operating 
temperature at any ambient temperature varying from 
0 °F (-18 °C) to 100 °F (38 °C) and at elevations up to 2,000 
feet (609 m) above sea level unless a higher elevation is 
specified. 

Airports above 2,000 ft (609 m) shall state the elevation 
at which the vehicle will operate in order to ensure the re- 
quired performance. 

3-3.1.3 The vehicle shall also be capable of ascending, 
stopping, starting and continued ascent on a 40 percent 
grade on dry pavement at a speed up to at least one mph 
(1.6 km/h) with extinguishing agents being discharged at 
maximum rated capacity from the turret(s). 

3-3.2 Engine Cooling. 

3-3.2.1 Liquid Cooled Engines. 

3-3.2.1.1 The cooling system shall be designed so that 
the stabilized engine coolant temperature remains within 
engine manufacturer's prescribed limits under all opera- 
tional conditions and at all ambient temperatures en- 
countered at the operational airport. The cooling system 
shall be provided with an automatic thermostat for rapid 
engine warming. 

3-3.2.1.2 Radiator shutters, when furnished for cold 
climates, shall be of the automatic type and shall be de- 
signed to open automatically upon failure. 

3-3.2.2 Air-Cooled Engines. 
3-3.2.2.1 Air-cooled engines shall be designed so that 
the stabilized cylinder head and oil temperatures remain 
within the engine manufacturer's prescribed limits under 
all operational conditions and at all ambient tempera- 
tures encountered at the operational airport. 

3-3.3 Fuel Systems. 
3-3.3.1 A complete fuel system requiring engine manu- 
facturer's installation approval shall include a fuel pump, 
fuel filtration, and flexible fuel lines where necessary that 
shall be protected from damage, exhaust heat, and ex- 
posure to ground fires. 
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3-3.3.2 Accessible filtration shall be provided for each 
fuel supply line and a drain shall be provided at the bot- 
tom of the fuel tank. 

3-3.3.3 Fuel tanks shall not be installed in a manner 
that permits gravity feed. 

3-3.3.4 Fuel tank capacity shall be at least 30 gal (120 
L). 

3-3.4 Exhaust System. 
3-3.4.1 The exhaust system shall he of such size as to 
avoid undue back pressure and shall be located and con- 
structed in such a manner that entrance of exhaust gases 
into the cab will be minimized under all conditions of 
operation. Exhaust system shall be of high-grade, rust- 
resistant materials. 

3-3.4.2 The exhaust system shall be protected from 
damage that could result from traversing rough terrain. 
Tailpipe shall be designed to discharge upward or to the 
rear and shall not be directed toward the ground. 

3-4 Vehicle Electrical System. 
3-4.1 The vehicle shall be provided with one of the 
following electrical systems: 

(a) 12 volt electrical and starting 

(b) 24 volt electrical and starting 

(c) 12 volt electrical/24 volt starting. 

3-4,2 The electrical system shall have negative ground 
including transistorized alternator and a fully tran- 
sistorized voltage regulator. The alternator shall be rated 
at 100 percent of anticipated load at 50 percent engine 
governed speed, and shall, if belt driven, be driven by 
dual belts. 

3-4.2.1 For 12 volt electrical and starting systems, and 
for 12 volt electrical/24 volt starting systems, the curb 
idle minimum charging rate of the alternator shall be 30 
a m p .  

3-4.2.2 For 24 volt electrical and starting systems, the 
curb idle minimum charging rate of the alternator shall 
be 15 amp. 

3-4.3 Batteries shall be securely mounted and ade- 
quately protected against physical injury and vibration, 
water spray, and engine and exhaust heat. When an en- 
closed battery compartment is provided, it shall be ade- 
quately ventilated and the batteries shall be readily ac- 
cessible for examination, test, and maintenance. 

3-4.3.1 For 12 volt systems, there shall be two 12 volt 
batteries connected in parallel, 200 amp hr capacity each 
at 20 hr rate. 

3-4.3.2 For 24 volt systems, there shall be two 24 volt 
batteries, connected in parallel, 100 amp hr capacity 
each at 20 hr rate or four 12 volt batteries connected in 
series parallel, 100 amp hr capacity each at 20 hr rate. 

3-4.4 Battery capacity and wiring circuits provided, in- 
cluding the starter switch and circuit and the starter to 

battery connections, shall meet or exceed the manufac- 
turer's recommendations. A master battery disconnect 
switch shall be provided. 

3-4.4.1 For 12 volt electrical/24 volt starting systems, 
there shall be two 12 volt batteries connected in series 
parallel through a solid state series parallel circuit to ac- 
complish 24 volt starting. The batteries shall have 200 
amp hr capacity each at 20 hr rate. 

3-4.5 A built-in battery charger shall be provided on 
the vehicle to maintain full charge on all batteries. 
Grounded AC receptacle shall be provided to permit a 
pull away connection from local electric power supply to 
battery charger. 

3-4.6 An engine coolant preheating device shall be pro- 
vided as an aid to rapid starting and high initial engine 
performance. 

3-4.7 The electrical system shall be insulated, water- 
proofed and protected against exposure from ground 
fires. 

3-4.8 Radio suppression of electrical system shall be in 
accordance with SAE J551 Standard on Performance 
Levels and Methods of Measurement of Electromagnetic 
Radiation from Vehicles and Devices (20-1000 MHz). 

3-5 Vehicle Drive. 

3-5.1 Transmission of power from the engine to the 
wheels of the vehicle shall be through a torque converter 
and automatic gearbox. The entire drive train shall be 
designed and rated by the component manufacturer as 
having sufficient capacity to slip the wheels of the static 
loaded vehicle on a surface having a coefficient of friction 
of 0.8. A range of gears providing the specified top speed 
and a grade ability of 50 percent shall be provided with 
sufficient intermediate gears to achieve the specified ac- 
celeration. The transmission shall be properly matched to 
the engine and be approved for the application by the 
transmission manufacturer. 

3-5.1.1 A transmission cooling system shall be provided 
and designed so that the stabilized transmission oil tem- 
perature remains within the transmission manufacturer's 
prescribed limits under all operational conditions and at 
all ambient temperatures encountered at the operational 
airport. 

3-5.2 The provision of positive drive to each wheel by 
means of a fully locked driveline shall be required in 
order to maximize traction on low friction surfaces. 
Positive drive may be achieved either by the use of 
automatic locking and torque proportioning differen- 
tials, or may be manually selectable by the seated driver, 
while the vehicle is in motion, by use of a single control. 

3-5.$ All-wheel drive on these vehicles shall incorporate 
a drive to the front and rear axles which is engaged at all 
times during the intended airport service. An interaxle 
differential shall be installed with automatic or driver 
selected means of differential locking. 

$-5.4 All traction increasing devices shall be operated 
by a single control for driving simplicity. 
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3-5.5 Front and rear axles shall have adequate capacity 
to carry the maximum imposed load under all intended 
operating conditions. The variations in axle tread shall 
not exceed 20 percent of the tire sectional width at rated 
load. 

3-6 Suspension. 
3-6.1 The suspension system shall be designed to permit 
the loaded vehicle to: 

(a) travel at the specified speeds over improved sur- 
face; 

(b) travel at moderate speeds over unimproved sur- 
face; 

(c) provide diagonally opposite wheel motion 14 in. 
above ground obstacles without raising the remaining 
wheels from the ground; 

(d) provide at least 2 in. of axle motion before bottom- 
ing of the suspension on level ground; 

(e) prevent damage to the vehicle caused by wheel 
movement; and 

(f) provide a good environment for the crew when 
traveling over all surfaces. 

3-7 Rims,  Tires,  and Wheels. 
3-7.1 Vehicles shall be required to have off-highway 
mobility while meeting the specified paved surface per- 
formance. 

3-7.2 Tires shall be selected to maximize the accelera- 
tion, speed, braking, and maneuvering capabilities of the 
vehicle on paved surfaces without sacrificing perfor- 
mance on all reasonable terrains found within the airport 
boundary. 

3-7.3" The purchaser shall provide a tire description 
that reflects the off-road "performance requirements 
necessitated by the soil conditions encountered at the 
operational airport. Soil conditions that may vary from 
an extremely fine grain soil or clay to an extremely coarse 
grain soil, sand, or gravel in a dry, saturated, or frozen 
condition shall be considered. 

To optimize floatation under soft ground conditions, 
tires of larger diameter or width, or both, than are 
needed for weight carrying alone shall be specified. 
Similarly, the lowest tire pressure compatible with the 
high speed performance requirements shall also be 
specified. 

3-7.4 Vehicle and tire manufacturers shall be consulted 
for tread design most suitable for specific soil composition 
at individual airports. 

3-7.5 All wheels on the vehicle shall be of the single 
wheel type with all rims, tires and wheels of identical size 
and same tire tread design. 

3-7.6 Rims, tires, wheels, and inflation pressures shall 
be approved by the respective manufacturers as having 
sufficient capacity to meet the specified performance, 
and shall be certified for not less than 5 mi (8 km) of con- 
tinuous operation at 65 mph (100 km/h)  at normal 
operational pressure. 
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3-8 T o w i n g  Connections.  
3-8.1 Four large tow eyes or tow hooks, capable of tow- 
ing the vehicle without damage, shall be mounted, two at 
the front and two at the rear of the truck and attached di- 
rectly to the frame structure. 

3-9 Brakes. 
3-9.1" The braking system shall feature service, emer- 
gency, and parking brake systems. Service brakes shall be 
power actuation air, hydraulic or air over hydraulic. Ex- 
panding shoe and drum brakes or caliper disc brakes 
shall be furnished. A brake chamber shall be provided for 
each wheel and shall be mounted so that no part  of the 
brake chamber projects below the axle. 

3-9.2 Service brakes shall be of the all-wheel type with 
split circuits so that failure of one circuit shall not cause 
total service brake failure. 

3-9.2.1 The service brakes shall be capable of holding 
the fully loaded vehicle on a 50 percent grade. 

3-9.2.2 The service brakes shall stop the vehicle within 
35 ft (10.7 m) from 20 mph  (32 km/h) ,  and within 131 ft 
from 40 mph (64 km/h) .  

3-9.2.3 The above stopping distances shall be accom- 
plished on a dry, hard, approximately level roadway free 
from loose material, and with a roadway width equal to 
the vehicle width plus 4 ft (1.2 m) without any part  of the 
vehicle leaving the roadway. 

3-9.2.4 The service brakes shall provide one power- 
assisted stop with the vehicle engine inoperative, for the 
stopping distances specified above for each vehicle class. 

3-9.3 An emergency brake system shall be provided 
which is applied and released by the driver from the cab 
and is capable of modulation, by means of the service 
brake control. With a single failure in the service brake 
system of a part  designed to contain compressed air or 
brake fluid, other than failure of a common valve, 
manifold, brake fluid housing, or brake chamber hous- 
ing, the vehicle shall stop in no more than 288 ft (88 m) 
from 40 mph  (64 km/h)  without any part  of the vehicle 
leaving a dry, hard, approximately level roadway with a 
width equal to the vehicle width plus 4 ft. 

3-9.4 The parking brake shall be capable of holding the 
fully loaded vehicle on a 20 percent grade without air or 
hydraulic assistance. 

3-9.5 Brakes m Air System. 
3-9.5.1 When the vehicle is supplied with air brakes, 
the air compressor shall meet the following criteria: 

(a) the compressor shall be engine driven; 

(b) the compressor shall have capacity sufficient to in- 
crease air pressure in the supply and service reservoirs 
from 85 to 100 psi when the engine is operating at the ve- 
hicle manufacturer 's  maximum recommended revolu- 
tions per minute (rpm) in a maximum of 25 seconds; 

(c) the compressor shall have the capacity for quick 
buildup of tank pressure from 5 psi to the pressure re- 
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quired to release the spring brakes and this buildup in 
pressure shall be accomplished within 12 seconds; and 

(d) the compressor shall incorporate an automatic air 
drying system immediately downstream from the com- 
pressor to prevent condensation buildup in all pneumatic 
lines. 

3-9.5.2 Service reservoirs shall be provided. The total of 
the service reservoir volume shall be at least 12 times the 
total combined brake chamber volume at full stroke. If 
the reservoir volume is greater than the minimum re- 
quired, proportionately longer buildup time shall be al- 
lowed using the following formula: 

Actual reservoir capacity × 25 

required reservoir capacity 

3-9.5.3 Reservoirs shall be equipped with drain and 
safety valves. 

3-9.5.4 Provision shall be made for charging of air 
tanks by a pull away electrical connection used to power a 
vehicle-mounted auxiliary compressor. 

3-9.5.4.1 When specified by the purchaser a pull away 
air connection for charging of air tanks from an external 
air source shall be provided. 

3-9.5.5 Visual and audible low air pressure warning 
devices shall be provided. The low pressure warning 
device shall be visual and audible from the inside, and 
audible outside of the vehicle. 

3-10 Steering. 
3-10.1 The chassis shall be equipped with power- 
assisted steering with direct mechanical linkage from the 
steering wheel to the steered axle(s) to permit the 
possibility of manual control in the event of power assist 
failure. 

3-10.2 The power steering shall have sufficient capacity 
to allow turning the tires stop to stop with the vehicle sta- 
tionary on a dry, level, paved surface and fully loaded. 

3-10.3 The wall-to-wall turning diameter of the fully 
laden vehicle shall be less than three times the vehicle 
length. 

3-11 Cab. 
3-11.1 The cab shall be mounted on the forward part of 
the vehicle, and shall provide seating for a minimum of 
driver plus one crew member including individually ad- 
justable, suspension-type driver's seat and space for all in- 
strument controls and equipment specified without 
hindering the crew. Additional crew may be seated in the 
cab or in a separate crew compartment with an internal 
communication system between the two compartments. 
Wide opening doors shall be provided on each side of the 
cab with necessary steps and handrails to permit rapid 
and safe entrance and exit from the cab. Cab design shall 
take into consideration the provision of ample space for 
the crew to enter and exit the cab and carry out normal 
operations while wearing full protective equipment; 

3-11.2 The cab shall meet the visibility requirements of 
3-2.2.3. Interior cab reflections from exterior and in- 
terior lighting shall be minimized. The windshield shall 
be shatterproof safety glass, and all other windows shall 
be constructed of approved safety glass. The cab shall be 
provided with wide gutters to prevent foam and water 
dripping on the windshield and side windows. There shall 
be a quick-opening passage providing access to the roof 
turret(s). 

3-11.3 The cab shall be weatherproof, and shall be fully 
insulated thermally and acoustically with a fire-resistant 
material. The cab may be of the unitized rigid body and 
frame structure type or it may be a separate unit flexibly 
mounted on the main vehicle frame. The cab shall be 
constructed from materials of adequate strength to en- 
sure a high degree of safety for the crew under all 
operating conditions including excess heat exposure, and 
in the event of a vehicle rollover accident. 

3-11.4 Instruments,  Warn ing  Lights, and Controls. 

3-11.4.1 The minimum number of instruments, warn- 
ing lights, and controls consistent with the safe and effi- 
cient operation of the vehicle, chassis, and fire fighting 
system shall be provided. All chassis instruments and 
warning lights shall be grouped together on a panel in 
front of the driver. All fire fighting system instruments, 
warning lights, and controls shall be grouped together by 
function so as to provide ready accessibility as well as high 
visibility for the driver as well as a crew member. 

3-11.4.2 All instruments and controls shall be il- 
luminated, with backlighting to he used where practical. 

3-11.4.3 Groupings of both the chassis and fire fighting 
system instruments, warning lights, and controls shall be 
easily removable as a unit or be on a panel hinged for 
back access by the use of quick disconnecting fittings for 
all electrical, air, and hydraulic circuits. 

3-11.4.4 The following instruments, or warning lights, 
or both shall be provided as a minimum: 

(a)  S p e e d o m e t e r / o d o -  (h) Transmission(s)  oil 
meter temperature 
(b) Engine(s) tachometer (i) Pump(s) pressure 
(c) Fuel level (j) Water tank level 
(d) Air pressure, when (k) Foam tank level, when 
specified specified 
(e) Engine(s) temperature (1) Low air pressure warn- 
(f) Engine(s) oil pressure ing 
(g) Voltmeter(s) (m) Headlight beam in- 

dicator. 

3-11.4.5 The cab shall have all the necessary controls 
within easy reach of the driver for the full operation of 
the vehicle and the pumping system. The following cab 
controls shall be provided: 

(a) Accelerator pedal (d) Steering wheel, with 
(b) Brake pedal directional signal control 
(c) Parking brake control and horn 



(e) Transmiss ion  range  
selector 
(f) Pump control or selec- 
tor 
(g) Foam control, when 
foam proportioning system 
is provided 
(h) Siren switch(es) 
(i) Auxiliary agent control 
(j) Undertruck valve con- 
trol 
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(k) Remote turret controls 
when remote turret is pro- 
vided 
(i) Light switches 
(m) Windshield wiper and 
washer controls 
(n) Heater-defroster con- 
trols 
(o)  M a s t e r  e l e c t r i c a l  
switch 
(p) Engine start/stop con- 
trol. 

3-11.5 Equipment. 
3-11.5.1 The following minimum equipment shall be 
provided in or on the cab, as may be applicable: 

(a) Heater/defroster 
(b) Driver's suspension seat with vertical, fore, and aft 

adjustment, with seat belt 
(c) Crew seats with individual retractable seat belts 
(d) Windshield washers appropriate for removing 

foam 

(e) Windshield wipers appropriate for removing foam 
(f) Siren 

(g) Horn 
(h) Sun visors, interior transparent 
(i) Outside rear view mirrors, as specified in 3-2.2.4 
(j) Interior lighting. 

3-12 Body. 
3-12.1 The body shall be constructed of materials that 
provide the lightest weight consistent with the strength 
necessary for off-pavement operation over rough terrain 
and when exposed to excess heat. The body may be of the 
unitized-with-chassis-rigid-structure type or it may be 
flexibly mounted on the vehicle chassis. It shall also in- 
clude front and rear fenders or wheel wells. Body panels 
shall be removable where necessary to provide access to 
the interior of the vehicle. 

3-12.2 Access doors shall be provided for those areas of 
the interior of the vehicle which must be frequently in- 
spected. In particular, access doors of sufficient size and 
number  shall be provided for access to: 

(a) Engine 
(b) Pump 
(c) Foam Proportioning System 

(d) Battery Storage 
(e) Fluid Reservoirs. 

3-12.3 When specified by the purchaser, suitable, 
lighted compartments shall be provided for storage of 
equipment and tools to be carried on the vehicle. Com- 
partments shall be weathertight and self-draining. 
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3-12.4 The working deck of the vehicle shall be ade- 
quately reinforced to permit the crew to perform their 
duties in the turret area, water tank top fill area, foam- 

liquid top fill area, and in other areas where access to 
auxiliary or installed equipment is necessary. 

3-12.5 Handrails or bulwarks shall be provided where 
necessary for the safety and convenience of the crew. 
Rails and stanchions shall be strongly braced and con- 
structed of a material which is durable and resists corro- 
sion. 

3-12.6 Steps or ladders shall be provided for access to 
the top fill area. The lowermost step(s) may extend below 
the angle of approach or departure or ground clearance 
limits if it (they) is (are) designed to swing clear. All other 
steps shall be rigidly constructed. All steps shall have a 
nonskid surface. Lowermost step(s) shall be no more than 
22 in. (558 mm) above level ground when the vehicle is 
fully laden. Adequate lighting shall be provided to il- 
luminate steps and walkways. 

3-12.7 A heavy-duty front bumper  shall be mounted on 
the vehicle and secured to the frame structure. 

3-12.8 Paint finish shall be selected for maximum visi- 
bility and shall be resistant to damage from fire fighting 
agents. 

3-13 Fire Fighting Systems and Agents. 
3-13.1 General .  
3-13.1.1 For aircraft rescue and fire fighting purposes, 
AFFF and auxiliary extinguishing agents used shall be 
listed by a testing laboratory suitable to the authority 
having jurisdiction. One auxiliary extinguishing agent 
formulation or one AFFF concentrate shall not be 
substituted for another without the consent and advice of 
the agent manufacturer.  

3-13.1.2 RIVs designed to discharge AFFF and dry 
chemical agents shall require use of compatible dry 
chemical agents. 

3-13.1.3 The AFFF system shall be one of the following 
systems: 

(a) Proportioning, meeting requirements specified in 
3-13.4 

(b) Premixed-pump, meeting requirements specified 
in 3-13.5 

(c) Premixed-pressurized,  meet ing requi rements  
specified in 3-13.6. 

3-13.1.4 All components of the AFFF system including 
the AFFF liquid tank, piping, fill troughs, screens, etc, 
shall be made of materials resistant to corrosion by the 
AFFF liquid concentrate, AFFF/water solution, and 
water. 

3-13.2 Agent Pump(s) and Pump Drive. 
3-13.2.1 Agent Pump(s). 
3-13.2.1.1 The water pump shall be constructed of cor- 
rosion resistant metal(s) and shall be single or multiple 
stage centrifugal type, designed for dependable emer- 
gency service. It shall be carefully designed and built in 
accordance with good modern practice. The pump shall 
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be gravity primed from the vehicle tank. The pump and 
piping system shall be designed as to eliminate the en- 
t rapment  of air. 

3-13.2.1.2 On those vehicles using a pump  discharge 
side proportioning system, the AFFF liquid pump or 
pumps shall be made of bronze or other materials resis- 
tant to corrosion by AFFF liquid concentrate. 

3-13.2.1.3 When discharging foam solution, the pump- 
ing system shall be capable of discharging at a rate equal 
to or exceeding total requirements of turrets, hand line 
nozzles, and undertruck nozzles discharging simultane- 
ously at designed pressures. 

3-13.2.2 Pump Drive.  
3-13.2.2.1 The pump drive shall permit operation of 
the pump and simultaneous operation of the vehicle. The 
pump shall not be affected by changes in transmission 
ratios or the actuation of clutches in the vehicle drive. 
The design of the drive system and controls shall prevent 
damage to the drive or minimize lurching of the vehicle 
when the vehicle drive is engaged while pumping opera- 
tions are in process. The pump drive system shall be 
capable of absorbing the maximum torque delivered by 
the engine to the pump and withstand the engagement of 
the pump at all engine and vehicle speeds, and under all 
operating conditions. The operation of the pump shall 
not, under any condition, cause the engine to stall or 
cause more than a slight and momentary reduction in 
engine speed and consequent drop in pump pressure. 

3-13.2.2.2 While pumping at rated capacity, the drive 
shall permit controlled vehicle operation at speeds from 1 
mph  to 5 mph. The pump drive shall have sufficient 
power capacity to provide the pump discharge re- 
quirements of 3-13.2.1.3 while the vehicle is being pro- 
pelled under all operating conditions where a fire 
fighting capability is required. 

3-13.2.2.3 If  an independent engine is used to drive the 
pump, it shall have the same fuel and electrical system as 
the chassis engine, and shall be equipped with an air 
cleaner, replaceable element oil filter, a full pressure 
lubricating system and an overspeed governing device to 
prevent engine damage. The engine shall also be pro- 
vided with a cooling system that meets the requirements 
of 3-3.2.1 or 3-3.2.2. 

3-13.2.3 Suction Connections.  
3-13.2.3.1 The suction system shall be designed for effi- 
cient flow at the pumping rates required by 3-13.2.1.3. 
The pump suction line(s) shall he of large diameter and 
shortest length consistent with the most suitable pump 
location. There shall be a drain at the lowest point with a 
valve for draining all of the liquid from the pumping 
system when desired. Suction lines and valves shall be 
constructed of corrosion-resistant materials. 

3-13.2.4 Discharge Connections.  
3-13.2.4.1 All,discharge outlets shall have National 
(American) Standard fire hose coupling thread. Adapter 
couplings, securely attached, shall be provided on each 
outlet if local couplings are not National (American) 

Standard as specified in NFPA 1963, Standard for Screw 
Threads and Gaskets for Fire Hose Connections. No 
outlet or outlet with adaptors shall add width to the ve- 
hicle. 

3-13.2.5 Piping,  Couplings, and Valves. 
3-13.2.5.1 All piping, couplings and valves shall be siz- 
ed for required flow with minimum restriction and 
pressure loss. Material for all piping, couplings and valves 
shall be selected to avoid corrosive and galvanic action. 

3-18.2.5.2 Piping shall be securely mounted and pro- 
vided with flexible couplings to minimize stress. Union or 
rubber gasketed fittings shall be provided where required 
to facilitate removal of piping. 

3-13.2.5.3 All valves shall be quarter-turn type and 
selected for ease of operating and freedom from leakage. 

3-13.2.5.4 All water system piping shall be tested on the 
suction side of the pump to detect possible leakage. All 
water and solution discharge piping shall be tested at 50 
percent above system operating pressure. 

3-13.2.6 Overheat  Protection. 

3-13.2.6.1 A system line shall be provided from the 
water pump discharge and, if applicable, from the foam 
pump discharge to prevent overheating of the pumps 
while engaged and operating at zero discharge. The line 
shall be automatic. 

3-13.2.7 Pressure Relief Valves. 
3-13.2.7.1 A pressure relief valve shall be fitted both to 
protect and ensure opt imum performance of the system. 

3-13.2.8 Drains.  
3-13.2.8.1 A drainage system, with collector tubing 
from the low points on pump(s) and piping shall be pro- 
vided. The drain shall he provided with a quarter-turn 
valve. 

3-13.3 Water T a n k  for Nonpressurized Systems. 
3-13.3.1 Capacity. 
3-13.3.1.1 A water tank shall have a minimum rated 
capacity of 600 gal (2400 L). 

3-13.3.1.2 The rated capacity of the tank shall be equal 
to the usable capacity that can be pumped from the tank 
while the vehicle is parked on level ground. The tank 
outlets shall be arranged to permit use of at least 85 per- 
cent of the rated capacity with the vehicle positioned on: 

(a) 20 percent side slope 

(b) 30 percent ascending grade 
(c) 30 percent descending grade. 

3-13.3.2 Construction.  
3-13.3.2.1 The tank shall be constructed of stainless 
steel, fiberglass, or of metal coated with a suitable 
material. The tank shall have longitudinal and transverse 
baffles. The construction and connections shall be made 
to prevent the possibility of galvanic corrosion of 
dissimilar metals. 
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3-13.3.2.2 The tank shall be equipped with easily 
removable manhole covers over the tank discharge. 
Tanks shall be designed to permit access within each baf- 
fled compartment of the tank for internal and external 
inspection and service. The tank shall have drain valves. 

3-13.4.1.2 AFFF liquid concentrate tanks may be of 
either rigid or flexible type. The tank(s) shall be designed 
for compatability with the AFFF concentrate being used 
and resist all forms of deterioration which could be 
caused by the AFFF concentrate or water. 

3-13.3.2.3 Provisions shall be made for necessary 
overflow and venting. Venting shall be sized to permit 
agent discharge at the maximum design flow rate without 
danger of tank collapse, and shall be sized to permit 
rapid and complete filling without pressure buildup. 
Overflows shall be designed to prevent pressure buildup 
within the tank from overfilling and to prevent the loss of 
water from the tank during normal maneuvering, and to 
direct the discharge of overflow water directly to the 
ground. 

3-13.3.2.4 The water tank shall be mounted in a man- 
ner that limits the transfer of the torsional strains from 
the chassis frame to the tank during off-pavement driv- 
ing. The tank shall be separate and distinct from the crew 
compartment, engine compartment and chassis, and 
easily removable as a unit. 

3-13.3.2.5 The water tank shall be equipped with at 
least one top fill opening of not less than 5 in. (127 mm) 
internal diameter. The top fill shall be equipped with an 
easily removable strainer of ¼-in. (6-mm) mesh construc- 
tion. The top fill opening shall be equipped with a cap 
designed to prevent spillage. 

3-13.4.1.3 The tank shall be designed to provide ready 
access for internal and external inspection and service. A 
large capacity drain connection shall be installed flush 
with the bottom of the sump. 

3-13.4.1.4 The tank outlets shall be located above the 
bottom of the sump and shall provide continuous AFFF 
liquid concentrate to the AFFF proportioning system, 
with that system operating as specified in 3-13.4,4, and 
with the vehicle discharging two tank loads of usable 
water as specified in 3-13.3.1. 

3-13.4.1.5 If separate from the water tank, the AFFF 
liquid tank shall be mounted in a manner that limits the 
transfer of the torsional strains from the chassis frame to 
the tank, during off-pavement driving. The tank shall be 
separate and distinct from the crew compartment, engine 
compartment, and chassis, and shall be easily removable 
as a unit. 

3-13.4.1.5.1 A flexible tank shall be structurally sup- 
ported to resist tearing. The structural support shall not 
be dependent on the fluid level in either the water or 
foam tanks. 

3-13.3.3 Tank  Fill Connection(s). 
3-13.3.3.1 Tank fill connection(s) shall be provided in a 
position where they can be easily reached from the 
ground. 

3-13.3.3.2 All connections shall have National 
(American) Standard fire hose coupling threads. 
Adapters, securely attached, shall be provided on each 
connection if local couplings are not National 
(American) Standard. Connections and adapter threads 
shall be as specified in NFPA 1963, Standard for Screw 
Threads and Gaskets for Fire Hose Connections. Connec- 
tions and connections with adapters attached shall not 
protrude beyond the normal body metal work of the ve- 
hicle. 

3-13.3.3.3 The connection(s) shall be provided with 
strainers of ¼-in. (6-mm) mesh and shall have check 
valves or be so constructed that water will not be lost from 
the tank when connection or disconnection is made. 

3-13.3.3.4 The tank fill connection(s) shall be sized to 
permit filling of the water tank in two minutes at a 
pressure of 80 psi (5.5 bar) at the tank intake connection. 

3-13.4.1.6 A top fill trough shall be provided equipped 
with a stainless steel ¼-in. (6-mm) mesh screen and con- 
tainer openers to permit emptying 5-gal (20-L) AFFF liq- 
uid concentrate containers into the storage tank(s) at a 
rapid rate regardless of water tank level. The trough shall 
be connected to the AFFF liquid storage tank(s) with a fill 
line designed to introduce AFFF liquid concentrate near 
the bottom of the tank(s) so as to minimize foaming 
within the storage tank. 

3-13.4.1.7 Tank fill connection(s) shall be provided in a 
position where they can be easily reached from the 
ground to permit the pumping of AFFF liquid concen- 
trate into the storage tank(s). The connection(s) shall be 
provided with strainers of ¼-in. (6-mm) mesh, and shall 
have check valves or be so constructed that AFFF will not 
be lost from the tank when connection or disconnection is 
made. 

3-13.4.1.7.1 Where a flexible tank is used, the supply 
system shall be designed so that the flexible tanks shall 
not be subject to excess pressure. The supply system shall 
be capable of delivering AFFF liquid at a rate at least 
equal to or greater than the maximum discharge rate of 
the AFFF system. 

3-13.4 AFFF Proportioning System. 
3-13.4.1 AFFF Liquid Concentrate Tank. 
3-13.4.1.1 The purchaser shall specify the percent con- 
centrate AFFF system to be provided. The AFFF liquid 
concentrate tank(s) shall have a working capacity suffi- 
cient for two tanks of water. 

3-13.4.1.8 The tank(s) shall be adequately vented to 
permit rapid and complete filling without the buildup of 
excessive pressure and to permit emptying the tank at the 
maximum design flow rate without danger of collapse. 
The vent outlets shall be directed to the ground to pre- 
vent spillage of AFFF liquid concentrate on vehicle com- 
ponents. 
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3-13.4.2 AFFF Liquid Concentrate Pump. 
3-13.4.2.1 The AFFF liquid concentrate system shall be 
so arranged that the entire piping system including the 
AFFF liquid concentrate pump or pumps can be readily 
flushed with clear water. 

3-13.4.2.2 The AFFF liquid concentrate pump or 
pumps shall be capable of delivering the required quanti- 
ty of AFFF liquid at a pressure in excess of the water 
pump operating pressure regardless of the water flow rate 
or variations in engine speed. 

3-13.4.3 AFFF Liquid Concentrate Piping. 
3-13.4.3.1" The foam-liquid concentrate piping shall 
be of material resistant to corrosion by AFFF liquid con- 
centrate. Care shall be taken that combinations of 
dissimilar metals that produce galvanic corrosion are not 
selected or that such dissimilar metals are electrically in- 
sulated. Where plastic piping is used, it shall be 
fabricated from unplasticized resins unless the stipulated 
plasticizer has been shown not to adversely affect the per- 
formance characteristics of the AFFF liquid concentrate. 
The plastic pipe may be reinforced with glass fibers. 

3-13.4.3.2 The AFFF liquid concentrate piping shall be 
adequately sized to permit the maximum required flow 
rate and shall be arranged to prevent water from entering 
the foam tank. 

3-13.4.4 AFFF Liquid Proportioning Systems. 
3-13.4.4.1 The AFFF concentrate proportioning system 
shall provide a means of controlling the ratio of AFFF 
concentrate to the quantity of water in the AFFF solution 
being discharged from all orifices normally used for air- 
craft fire fighting operations. 

3-13.4.4.2 The proportioning system shall be sufficient- 
ly accurate to provide for the discharge of finished AFFF 
within the range 5.5 percent to 7.0 percent AFFF concen- 
trate in the discharged AFFF/water solution. This preci- 
sion shall be maintained for all individual discharges, 
and for the maximum simultaneous discharge rate of all 
turrets and ground sweeps. 

3-13.4.4.3 If the AFFF concentrate used differs from a 
nominal 6 percent concentrate, the precision range shall 
be modified in direct ratio. Thus 3 percent concentrate 
shall be in the range 2.8 percent to 3.5 percent in the dis- 
charged solution. 

3-13.5 AFFF Premixed n Pump System. 
3-13.5.1 When premix solution in the main water tank 
is selected as the means of proportioning foam to water, 
the foam solution used shall be AFFF only. Care shall be 
exercised that the premixed solution is mixed to exact 
proportions. Operation of the vehicle fire fighting system 
when premix is used shall conform to requirements of 
3-13.2 and 3-13.3 of this standard. 

3-13.6 AFFF Premixed - -  Pressurized System. 
3-13.6.1 Liquid Agent Container(s). 

3-13.6.1.1 The storage container(s) and liquid agent(s) 
shall be designed for pressurization and be constructed in 

accordance with the latest ASME Boiler and Pressure 
Vessel Code and shall be so marked. 

3-13.6.1.2 The material of construction shall be resis- 
tant to corrosion by the AFFF agent to be stored or a 
suitable lining material shall be provided. 

3-13.6.1.3 An ASME approved pressure relief valve of 
adequate capacity shall be provided on the container and 
set to prevent pressures in excess of the maximum design 
working pressure. 

3-13.6.1.4 A readily accessible fill opening of sufficient 
size to allow ease in filling, and stirring if necessary, shall 
be provided. It shall be in compliance with ASME or 
local codes and in no case less than 3 in. in diameter. The 
filling shall be accomplished without the removal of any 
of the extinguisher piping or any major component. 

3-13.6.1.5 A means shall be provided to determine con- 
tents of the container as a guide in recharging partial 
loads. 

3-13.6.2 Propellant Gas. 
3-13.6.2.1 The propellant gas shall be dry nitrogen or 
dry compressed air and provided in sufficient quantity to 
completely expel the fire fighting agent as well as purge 
all piping and hose lines after use. 

3-13.6.2.2 All propellant gas cylinders and valves shall 
be in accordance with the U.S. Department of Transpor- 
tation (DOT) requirements or regulations. Cylinders 
shall bear the DOT marking. 

3-13.6.2.3 The design of the propellant source shall 
provide for quick and easy replacement after each use. 

3-13.6.2.4 A pressure gage shall be provided and shall, 
at all times, indicate the pressure of the propellant gas 
source. 

3-13.6.2.5 Cylinder valves, gages, and piping shall be 
arranged as to preclude accidental mechanical injuries. 

3-13.6.2.6 The cylinder valve shall be capable of being 
opened by quick-acting control and shall also be suitable 
for remote operation. 

3-13.6.3 Pressure Regulation. 
3-13.6.3.1 Pressure regulation shall be designed to 
automatically reduce the normal cylinder pressure and 
hold the propellant gas pressure at the designed 
operating pressure of the liquid agent container(s). 

3-13.6.3.2 All pressure regulating devices shall be 
sealed or pinned at the designed operating pressures after 
final adjustment by the system manufacturer. 

3-13.6.3.3 Pressure regulating devices shall be 
equipped with a spring-loaded relief valve which will 
relieve any excess pressure that may develop in the 
regulator. 

3-13.6.3.4 The pressure regulator may be of a type 
without pressure indicating gages. 
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3-13.6.4 Piping and Valves. 
3-13.6.4.1 All propellant piping and fittings shall con- 
form to the appropriate ASME Code and shall be de- 
signed to withstand the working pressure of the system. 
The design of the piping and valving shall provide the de- 
signed flow of gas into the system and the minimum 
amount of restriction from the liquid agent container(s) 
to all discharge nozzles. Piping and fittings shall be sized 
and designed to provide simultaneous discharge from the 
turret(s), undertruck nozzles, and primary hand lines at 
the rated discharge capacity and range. 

3-13.6.4.2 Provisions shall be made for the purging of 
all piping and hose of the liquid after use without 
discharging the liquid agent remaining in the 
container(s). Provisions shall also be made for the 
depressurization of the liquid agent container without the 
loss of the remainder of the liquid agent. 

3-13.6.4.3 Drains shall be provided to permit complete 
draining of the system. 

3-13.6.4.4 All valves shall be of the quarter-turn, 
quick-opening, ball type except on the gas cylinder 
covered in 3-13.6.2.2. A maximum of two operations, ex- 
clusive of the nozzle, shall be required to charge the 
system. Controls shall be arranged for simultaneous 
charging of the liquid agent and dry chemical systems. 

3-13.7.1.4 The system shall be so designed as to ensure 
fluidization of the dry chemical at the time of operation. 
Where any design includes the movement of the chemical 
container to fluidize the contents, such design shall also 
include a manual  operating feature. 

3-13.7.1.5 A check valve shall be provided in the gas 
piping to prevent the extinguishing agen t  from being 
forced back into the propellant gas line. 

3-13.7.1.6 A means of pressure relief conforming to ap- 
propriate ASME Codes shall be provided for the dry 
chemical container and piping to prevent overpressuriza- 
tion in the event of a malfunction in the propellant gas 
regulator system or in the event the container is involved 
in a severe fire exposure. 

3-13.7.1.7 The fill opening in the dry chemical con- 
tainer shall be located so that it will be easily accessible 
for recharging and require a minimum amount of time 
and effort to open and close. The  filling shall be accom- 
plished without the removal of any of the extinguisher 
piping or any major component. 

3-13.7.1.8 A quick-acting control for operation by the 
driver to pressurize the liquid agent system from the cab 
of the vehicle shall be provided with similar control at the 
unit. 

3-13.6.4.5 A quick-acting control for operation by the 
driver to pressurize the liquid agent system from the cab 
of the vehicle shall be provided with similar control at the 
unit. 

3-13.7.2 Propellants. 
3-13.7.2.1 The propelling agent shall be dry nitrogen 
or dry air. 

3-13.6.4.6 All valves and piping shall be resistant to 
corrosion by the AFFF agent. 

3-13.6.4.7 A check valve shall be provided in gas piping 
to prevent the liquid agent from being forced back into 
the propellant gas line. 

3-13.7 Dry Chemical  System. 
3-13.7.1 General .  
3-13.7.1.1 The dry chemical container shall be con- 
structed in accordance with the ASME Code for Unfired 
Pressure Vessels and shall be so stamped. 

3-13.7.2.2 All propellant gas cylinders and valves shall 
be in accordance with the U.S. Department of Transpor- 
tion (DOT) requirements or regulations. Cylinders shall 
bear the DOT marking. 

3-13.7.2.3 The method of adequately pressurizing and 
propelling the dry chemical in the system shall provide a 
sufficient quantity of gas to expel the agent in its entirety, 
as well as permitting the complete purging of all piping 
and hose lines after each use. 

3-13.7.2.4 The design of the propellant source shall 
provide for quick and easy replacement after each use. 

$-15.7.1.2 All piping and fittings shall conform to the 
appropriate ASME Code and shall be designed to with- 
stand the working pressure of the system. The design of 
the piping and valving shall be such that it provides the 
desired flow of gas into the system and the minimum 
amount of restriction from the chemical container to the 
hose connection. When more than one hose line is pro- 
vided, piping and fittings shall be so sized and designed 
that there will be equal flow to each line regardless of the 
number  of lines placed in operation. 

3-13.7.1.3 Provisions shall be made for the purging of 
all piping and hose of dry chemical after use without 
discharging the dry chemical remaining in the dry 
chemical container. Provisions shall also be made for the 
depressurization of the dry chemical container without 
the loss of the remainder of the dry chemical. 

3-13.7.2.5 A pressure gage shall be provided and shall, 
at all times, indicate the pressure on the propellant gas 
source. 

3-13.7.2.6 Cylinder valves, gages, and piping shall be 
arranged as to preclude accidental mechanical damage. 

3-13.7.3 Pressure Regulat ion.  
3-13.7.3.1 Pressure regulation shall be so designed that 
it will automatically reduce the normal cylinder pressure 
and hold the propellant gas pressure at the designed 
operating pressure of the dry chemical container. 

3-13.7.3.2 All pressure regulating devices shall be 
sealed or pinned at the designed operating pressures after 
final adjustment by the system manufacturer.  
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3-13.7.3.3 Pressure regulating devices shall be 
equipped with a spring-loaded relief valve that will 
relieve any excess pressure that may develop in the 
regulator. 

3-13.7.3.4 The pressure regulator may be of a type 
without pressure indicating gages. 

3-13.8 Halon 1211 System. 
3-13.8.1 Halon Container. 
3-13.8.1.1 The storage container shall be designed for 
pressurization and shall be constructed in accordance 
with the ASME Code for Unfired Pressure Vessels and 
shall be so marked. 

3-13.8.1.2 The material of construction shall be resis- 
tant to corrosion by the Halon agent to be stored. 

3-13.8.1.3 A readily accessible charge coupling of suffi- 
cient size to allow ease in filling shall be provided. The 
filling shall be accomplished without the removal of any 
of the extinguisher piping or any major component. 

3-13.8.1.4 A means shall be provided to determine con- 
tents of the container as a guide in recharging partial 
loads and to prevent overfilling of the tank. 

3-13.8.2 Propellant Gas. 
3-13.8.2.1 The propellant gas shall be dry nitrogen or 
dry compressed air and provided in sufficient quantity to 
expel completely the Halon agent as well as purge all pip- 
ing and hose lines after use. 

3-13.8.2.2 All propellant gas cylinders and valves shall 
be in accordance with the U.S. Department of Transpor- 
tation (DOT) requirements or regulations. Cylinders 
shall bear the DOT marking. 

3-13.8.2.3 Connecting pipes and valves to the Halon 
container shall conform to the appropriate ASME Code 
and designed to withstand the working pressure of the 
system. 

3-13.8.2.4 The design of the propellant source shall be 
such that it will provide a quick and easy replacement 
after each use. 

3-13.8.2.5 A pressure gage shall be provided which will 
at all times indicate the pressure on the propellant gas 
S o u r c e .  

3-13.8.2.6 Cylinder valves, gages, and piping shall be 
arranged as to preclude accidental mechanical injuries. 

3-13.8.2.7 A check valve shall be provided in gas piping 
to prevent the liquid agent from being forced back into 
the propellant gas line. 

3-13.8.3 Pressure Regulation. 
3-13.8.3.1 An ASME approved pressure relief valve of 
adequate capacity shall be provided on the container and 
shall be set to prevent pressures in excess of the maximum 
design working pressure. 

3-13.8.3.2 Pressure regulation shall be so designed that 
it will automatically reduce the normal cylinder pressure 
and hold the propellant gas pressure at the designed 
operating pressure of the Halon container(s). 

3-13.8.3.3 All pressure regulating devices shall be 
sealed or pinned at the designed operating pressures after 
final adjustment by the system manufacturer. 

3-13.8.3.4 Pressure regulating devices shall be 
equipped with a spring-loaded relief valve which will 
relieve any excess pressure that may develop in the 
regulator. 

3-13.8.3.5 The pressure regulator may be of a type 
without pressure indicating gages. 

$-13.8.4 Halon Delivery Piping and Valves. 
3-13.8.4.1 All piping, couplings, and valves shall be siz- 
ed for required flow with minimum restriction and 
pressure loss. Material for all piping, couplings, and 
valves shall be selected to avoid corrosive and galvanic ac- 
tion. Piping shall be securely mounted and provided with 
flexible couplings to minimize stress. 

3-13.8.4.2 All valves shall be quarter-turn type and 
selected for ease of operating and freedom from leakage. 

3-13.8.4.3 All discharge piping shall be tested at 50 
percent above system operating pressure. 

3-13.8.4.4 When more than one hose line is provided, 
piping and fittings shall be so sized and designed that 
there will be equal flow to each line regardless of the 
number of lines placed in operation. 

3-13.8.4.5 Provisions shall be made for the purging of 
all piping and hose of the Halon after use without 
discharging the Halon remaining in the container(s). 
Provisions shall also be made for venting of the Halon 
container without the loss of the remainder of the liquid 
agent. 

3-13.8.4.6 A quick-acting control for operation by the 
driver to pressurize the Halon system from the cab of the 
vehicle shall be provided with similar control at the hand 
line. 

3-13.9 Turret Nozzles. 
3-13.9.1 The RIV shall have an AFFF turret. 

3-13.9.1.1 When dry chemical is the specified auxiliary 
extinguishing agent, a turret shall be provided for dry 
chemical agent application and such turret may be 
separate or twinned with the AFFF turret. 

3-13.9.1.2" When Halon is the specified auxiliary ex- 
tinguishing agent, no turret shall be required but mini- 
mum of one hand line shall be provided for Halon agent 
application. 

3-13.9.2 The minimum AFFF solution discharge rate in 
gpm (L/min) from the AFFF turret shall be equal to the 
rated capacity of the water tank. 
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3-13.9.3 AFFF turrets shall be capable of discharging 
AFFF in still air in a continuously variable pattern with 
the turret elevated to the maximum stream reach posi- 
tion, to the following criteria: 

Straight Stream 
Minimum Far Dispersed Stream 

Point Minimum Range 
Width Far Point 

165 ft (50 m) 35 ft (10.6 m) 60 ft (18.2 m) 

3-13.9.4 The dry chemical turret, when provided, shall 
be designed to dispense the dry chemical agent at a mini- 
mum discharge rate of 16 lb/sec, and with a minimum 
far point range of not less than 100 ft (30 m) with a pat- 
tern width not less than 17 ft (5 m) with turret stationary. 

3-13.9.5 Turrets shall be remotely controlled from the 
cab and may be manually or power operated. Turret 
remote control operating forces shall be less than 30 lbs 
(13.5 kgf), and cab indication of turret elevation and 
azimuth shall be provided. 

3-13.9.6 Turrets shall be capable of being elevated at 
least 45 o above the horizontal and depressed to discharge 
agent within 30 ft in front of the vehicle at full output 
using dispersed stream. Where a single turret is used on a 
vehicle, it shall be capable of being rotated not less than 
90 ° to either side, total traverse not less than 180 ° 

3-13.10 Hand Lines, Reels, and Nozzles. 
3-13.10.1 RIVs shall have a minimum of one primary 
hand line and nozzle for each agent. Hand lines and 
nozzles may be separate, or twinned together for 
simultaneous agent discharge. Hand lines may be reeled 
hand lines specified in 3-13.10.2, or woven jacket hose 
lines specified in 3-13.10.3. 

3-13.10.2 Reeled Hand Lines. 
$-13.10.2.1 Hand lines for reels shall have a minimum 
internal diameter of one inch, and shall have a minimum 
acceptance test pressure of 800 lb (54 bar) and meet the 
requirements of NFPA 1961, Standard for Fire Hose, and 
shall be able to discharge the gpm (L/min) required in 
3-13.10.2.3 without unreeling the hose. 

3-13.10.2.2 At least 100 ft (30 m) of hose shall be pro- 
vided for each reel. 

3-13.10.2.3 Each hand line shall be equipped with a 
shutoff type nozzle designed to discharge both foam and 
water at a minimum discharge rate of 60 gpm (240 
L/min). Each nozzle shall have minimum foam discharge 
patterns from a dispersed stream of 15 ft (4.5 m) width 
and 20 ft (6 m) range, to a straight foam stream with a 50 
ft (15 m) range. 

unreeling when not desired. Power rewind with manual 
override shall be provided. The nozzle holder, friction 
brake, rewind controls, and manual valve control shall be 
accessible from the ground. 

3-13.10.2.6 Flow to each hand line shall be controlled 
by a manually operated, quarter-turn, ball-type valve, 
located adjacent to the hand line. 

3-13.10.3 Woven Jacket Hand Lines. 
3-13.10.3.1 Woven jacket hose lines shall have a mini- 
mum diameter of 1 ~ in. (38 ram) and shall meet the re- 
quirements of NFPA 1961, Standard for Fire Hose. 

3-13.10.3.2 At least 150 ft (45 m) of hose shall be pro- 
vided each hand line. 

3-13.10.$.3 Each hand line shall be equipped with a 
shutoff type nozzle designed to discharge both foam and 
water at a minimum discharge rate of 95 gpm (380 
L/min). Each nozzle shall have minimum foam discharge 
patterns from a dispersed stream of 15 ft (4.5 m) width 
and 20 ft (6 m) range, to a straight foam stream with a 65 
ft (19.8 m) range. 

3-13.10.3.4 Each hand line shall be stored, flat loaded, 
in a hose compartment and shall be preconnected. Each 
hose compartment shall have a capacity for a minimum 
of 150 ft (45 m) of 1 ~- in .  (38-mm) multiple jacket hose, 
or more if specified by the purchaser. 

3-13.10.3.5 Hose compartments shall be fabricated 
from noncorrosive material and shall be designed to 
drain effectively. The compartment shall be smooth and 
free from all projections that might damage hose. No 
other equipment shall be mounted or located where it 
will obstruct the removal of the hose. The hose compart- 
ment shall not be more than 5 ~  ft (1.6 m) above the 
ground. 

3-13.10.4 The auxiliary agent hand line shall be 
equipped with a nozzle that allows full open to closed 
position in one simple movement, and shall be designed 
to discharge agent at a minimum rate of 5 lb (2.2 kg) per 
second at a minimum range of 20 ft (6 m). Nozzle con- 
struction shall be of nonferrous metal or stainless steel. 

3-13.10.5 Twinned hand lines and nozzles shall be de- 
signed so that each agent may be discharged separately or 
simultaneously. The barrels shall be linked together to 
provide coordinated application by one operator. 

3-13.11 Foam Quality.  
3-13.11.1 Turrets and hand lines shall discharge AFFF 
having the following quality: 

3-15.10.2.4 Each reel shall have capacity for at least 
100 ft (30 m) of one-inch hose, or more if specified by the 
purchaser. 

$-15.10.2.5 Each reel shall be designed and positioned 
to permit hose line removal by a single person from any 
position in a 170 ° horizontal sector. Each reel shall be 
equipped with a friction brake to prevent hose from 

Air-aspirating Nozzles Nonair-aspirating 
Nozzles 

Minimum M i n i m u m  
Minimum 25 percent M i n i m u m  25 percent 
Expansion Drainage, Expansion Drainage,  
Ratio in Minutes Ratio in Minutes 

Turrets 8 to 12 5 4 2.5 
Hand lines 8 to 12 "C5 4 2.5 
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Measurement of expansion ratio and 25 percent 
drainage times shall be in accordance with the pro- 
cedures outlined in NFPA 412, Standard for Evaluating 
Foam Fire Fighting Equipment on Aircraft Rescue and 
Fire Fighting Vehicles. 

3-13.12 Under t ruck Nozzles. 

3-13.12.1 Two or more undertruck nozzles shall be 
mounted under the truck and controlled from the cab. A 
sufficient number shall be provided so as to protect the 
bottom of the vehicle and the inner sides of the wheels 
and tires with foam solution discharged in a spray pat- 
tern. 

3-14.4.2 Purchaser shall specify radios that will ensure 
that all required radios and frequencies are provided for. 

3-15 Tools. 

3-15.1" Provision shall be made for mounting on the 
truck, tools and equipment specified by the purchaser. 
Special tools as required for servicing the vehicle, ser- 
vicing the fire suppression system, and servicing the 
auxiliary equipment shall be furnished by the vehicle 
manufacturer. 

3-14 Lighting and Electrical Equipment.  

3-14.1 Lighting equipment shall be installed in confor- 
mity with local road regulations when practicable and 
shall include the following: 

(a) Headlights with upper and lower driving beams. A 
control switch, which is readily accessible to the driver, 
shall be provided for beam selection. 

(b) Dual taillights and stoplights. 
(c) Turn signals, front and rear, with a steering col- 

umn mounted control and a visual and audible indicator. 
A four-way flasher switch shall be provided. 

(d) Spotlight, 6-in. (152-mm) minimum on both left 
and right sides of the windshield, hand adjustable type, 
with controls for beam adjustment inside the truck cab. 

(e) Adequate reflectors, and marker and clearance 
light, shall be furnished to describe the overall length and 
width of the vehicle. 

(f) Engine compartment lights, nonglare type, ar- 
ranged to illuminate both sides of the engine with in- 
dividual switches located in the engine compartment. 

(g) Lighting shall be provided for all top deck working 
areas. 

(h) At least one back-up light and an audible alarm 
installed in the rear of the body. 

(i) A flashing red beacon or alternate red and white 
flashing lights shall be mounted on the top deck and visi- 
ble 360 ° in horizontal plane. Mounting of beacon shall 
also provide good visibility from the air. A control switch 
shall be provided on the instrument panel in the cab for 
control of the beacon. 

3-14.2" A warning siren shall be provided having a 
sound output of not less than 95 decibels at 100 ft (30 m) 
directly ahead of the siren and not less than 90 decibels at 
100 ft (30 m) measured-at 45 ° on either side. The siren 
shall be mounted to permit maximum forward sound 
projection, but shall be protected from foam dripping 
from the turret, or water splashed up by the tires. 

3-14.3 A horn shall be provided and shall be mounted 
at the front part of the vehicle with the control positioned 
such that it is readily accessible to the driver. 

3-14.4 Radios .  

3-14.4. I Provision shall be made for mounting radios. 
Operation of the radios shall be from the cab. Radios 
shall be mounted permitting quick servicing or replace- 
ment. e~ 

Chapter 4 Combined Agent Vehicles 

4-1 General. 

4-1.1 The category of"Combined Agent Vehicles" shall 
encompass the range of water capacity commencing at 
100 gal (400 L) and extending to 350 gal (1400 L). In ad- 
dition to carrying foam as a primary agent, either dry 
chemical or Halon 1211 extinguishing agent shall also be 
carried as an auxiliary agent. 

4-1.2 The following quantities of water and auxiliary 
agent shall establish the class of vehicle: 

Minimum Water Minimum Auxiliary 
Capacity Agent 

Class Gal (L) Lb (kg) 
1 100 (400) 100 (45) 
2 200 (800) 200 (90) 
3 350 (1400) 300 (135) 

4-2 Weights and Dimensions. 

4-2.1 Weights. 
4-2.1.1 The gross vehicle weight rating of the chassis as 
furnished shall equal or exceed the actual gross weight of 
the fully loaded and equipped vehicle. 

4-2.1.2 The weight shall be distributed as equally as 
practical over the axles and tires of the fully laden ve- 
hicle. The difference in weight between tires on any one 
axle shall not exceed 5 percent of that axle weight, and 
the difference in weight between axles shall not exceed 10 
percent of the weight of the heaviest axle. The front axle 
shall not be the heaviest axle. Under no circumstances 
shall axle and tire manufacturer's ratings be exceeded. 

4-2.1.3 Center of gravity of the vehicle shall be kept as 
low as possible under all conditions of loading. The ve- 
hicle shall be capable of operations on a 20 percent 
sideways slope in both directions, and shall be capable of 
ascending and descending a 50 percent grade in forward 
gear. 

4-2.2 Dimen s ion s .  

4-2.2.1 Underchassis clearance of the vehicle shall per- 
mit mobility in soft soils and rough terrain. The following 
shall be minimum dimensions: 

Angle of Approach -- 30 ° 

Angle of Departure -- 30 ° 
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Interaxle Clearance Angle -- 12 ° 

Underaxle Clearance -- 8 in. (203 mm) under axle dif- 
ferential housing bowl. 

4-2.2.2* Overall height, length, and width of the ve- 
hicle shall be held to a minimum consistent with the best 
operational performance of the vehicle and the design 
concepts needed to achieve this performance and to pro- 
vide optimum maneuverability and facilitate movement 
on public highways. 

4-9.2.3 The vehicle shall be constructed such that a 
seated driver, having an eye height of 31 ~ in. (805 mm) 
shall be able to see the ground 20 ft (6 m) ahead of the ve- 
hicle and have vision up to 15 ° above the horizontal 
without leaving the driver's seat. The vision in the 
horizontal plane shall be at least 90 ° on each side from 
the straight ahead position. 

4-9.2.4 Adjustable rear view mirrors with a glass area of 
not less than 60 sq in. (385 cm *) shall be provided on each 
side of the vehicle. Each shall be provided with a mini- 
mum of 7 sq in. area (45.2 cm *) wide angle (convex) mir- 
ror. 

4-3 Engine. 
4-3.1 Performance Requirements. 
4-3.1.1 The vehicle engines shall have horsepower, 
torque, and speed characteristics to meet and maintain 
all specified vehicular performance characteristics 
specified in this standard. The engine manufacturer shall 
certify that the installed engine is approved for this ap- 
plication. 

4-3.1.2" The fully laden vehicle shall consistently be 
able to accelerate from 0-50 mph (0-80 km/h) on dry, 
level concrete pavement at the operational airport within 
the times specified in Table 4-3.1.2. Maximum speed 
shall not be less than 65 mph (104 km/h). 

Table 4-3.1.2 

4-3.2 Engine Cooling Systems. 
4-3.2.1 Liquid Cooled Engines. 

4-3.2.1.1 The cooling system shall be designed so that 
the stabilized engine coolant temperature remains within 
the engine manufacturer's prescribed limits under all 
operational conditions and at all ambient temperatures 
encountered at the operational airport. The cooling 
system shall be provided with automatic thermostat for 
rapid engine warming. 

4-3.2.1.2 Radiator shutters, when furnished for cold 
climates, shall be of the automatic type and shall be de- 
signed to open automatically upon failure. 

4-3.2.2 Air-Cooled Engines. 

4-3.2.2.1 Air-cooled engines shall be designed so that 
the stabilized cylinder head and oil temperatures remain 
within the engine manufacturer's prescribed limits under 
all operational conditions and at all ambient tempera- 
tures encountered at the operational airport. 

4-3.3 Fuel System. 
4-3.3.1 A complete fuel system, requiring engine man- 
ufacturer's installation approval, shall include a fuel 
pump, fuel filtration, and flexible fuel lines where neces- 
sary that shall be protected from damage, exhaust heat, 
and exposure to ground fires. Gasoline engines shall have 
an electric fuel pump located near the fuel tank to pre- 
vent vapor lock. 

4-3.3.2 Accessible filtration shall be provided for each 
fuel supply line and a drain shall be provided at the bot- 
tom of the fuel tank. 

4-3.3.3 Fuel tanks shall not be installed in a manner 
that permits gravity feed. 

4-3.3.4 Fuel tanks shall have a minimum capacity of 18 
gal (72 L). 

Acceleration Time 
Vehicle 0-50 mph (0-80 k m / h )  

Class in  Seconds 

1 25 
2 30 
3 30 

The above acceleration times shall be achieved with 
the engine and transmission at their normal operating 
temperature at any ambient temperature varying from 
0°F (-18°C) to 100°F (38°C) and at elevations up to 2,000 
ft (609 m) above sea level unless a higher elevation is 
specified. 

Airports above 2,000 ft (609 m) shall state the elevation 
at which the vehicle will operate in order to ensure the re- 
quired performance. 

4-3.1.3 Where the engine is used to power both the ve- 
hicle and a fire fighting pump, provision shall be made to 
ensure that the operation of the pump will not: 

(a) Cause the engine to stall; 
(b) Allow the recommended pump speed to be exceed- 

ed. 

4-3.4 Exhaust System. 
4-3.4.1 The exhaust system shall be of such size as to 
avoid undue back pressure and shall be located and con- 
structed in such a manner that entrance of exhaust gases 
into the cab will be minimized under all conditions of 
operation. Exhaust system shall be of high-grade, rust- 
resistant materials. 

4-3.4.2 The tailpipe and "muffler shall be protected 
from damage that could result from traversing rough ter- 
rain. Tailpipe shall be designed to discharge upward or 
to the rear and shall not be directed toward the ground. 

4-4 Vehicle Electrical System. 
4-4.1 The engine shall be equipped with a complete 
battery starting system. 

4-4.2 A complete 12 volt, negative electrical system in- 
cluding transistorized alternator and fully transistorized 
voltage regulator shall be furnished. The idle minimum 
charging rate shall be 30 amp. The alternator shall be 
driven by dual belts. 
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4-4.2.1 When specified by the purchaser, a complete 24 
volt, negative ground electrical system including tran- 
sistorized alternator and fully transistorized voltage 
regulator may be furnished. The alternator shall be rated 
at 100 percent of anticipated load at 50 percent engine 
governed speed. The curb idle minimum charging rate 
shall be 15 amp. The alternator shall be driven by dual 
belts. 

4-4.3 Batteries shall be securely mounted and ade- 
quately protected against physical injury and vibration, 
water spray, and engine and exhaust heat. When an en- 
closed battery compartment  is provided, it shall be ade- 
quately ventilated and the batteries shall be readily 
accessible for examination, test and maintenance. 

4-4.4 Battery capacity shall be commensurate with size 
of the engine and the anticipated electrical load. Capac- 
ity shall be not less than 120 amp-hr  rating at a 20-hr 
discharge rate (520 cold cranking amps) for gasoline 
engines and 200 amp-hr  rating at a 20-hr discharge rate 
(900 cold cranking amps) for diesel engines using 12-volt 
starting systems. One or more polarized receptacles shall 
be provided for charging all batteries. 

4-4.5 The battery capacity and wiring circuits pro- 
vided, including the starter switch and circuit and the 
starter to the battery connections, shall meet or exceed 
the engine manufacturer 's  recommendations. 

4-4.6 An engine coolant preheating device shall be pro- 
vided as an aid to rapid starting and high initial engine 
performance. 

4-4.7 The electrical system shall be insulated, water- 
proofed and protected against exposure from ground 
fires. 

times during the intended airport service. An interaxle 
differential shall be installed with automatic or driver 
selected means of differential locking. 

4-5.4 All traction increasing devices shall be operated 
by a single control for driving simplicity. 

4-5.5 Front and rear axles shall have adequate capacity 
to carry the maximum imposed load under all intended 
operating conditions. The variations in axle tread shall 
not exceed 20 percent of the tire sectional width at rated 
load. 

4-6 Suspension. 
4-6.1 The suspension system shall be designed to permit 
the loaded vehicle to: 

(a) travel at the specified speeds over improved sur- 
face; 

(b) travel at moderate speeds over unimproved sur- 
face; 

(c) provide diagonally opposite wheel motion 10 in. 
above ground obstacles without raising the remaining 
wheels from the ground; 

(d) provide at least 2 in. of axle motion before bottom- 
ing of the suspension on level ground; 

(e) prevent damage to the vehicle caused by wheel 
movement; and 

(f) provide a good environment for the crew when 
traveling over all surfaces. 

4-7 Wheels, Tires, and Rims. 
4-7.1 Vehicles shall be required to have off-highway 
mobility while meeting the specified paved surface per- 
f o r I ~ a n c e .  

4-4.8 Radio suppression of electrical system shall be in 
accordance with SAE J551, Standard on Performance 
Levels and Methods of Measurement of Electromagnetic 
Radiation from Vehicles and Devices (20-1000 MHz). 

4-5 Vehicle Drive. 
4-5.1 Transmission of power from the engine to the 
wheels of the vehicle shall be through a torque converter 
and automatic or semi-automatic gearbox. The entire 
drive train shall be designed and rated by the component 
manufacturer  as having sufficient capacity to slip the 
wheels of the static loaded vehicle on a surface having a 
coefficient of friction of 0.8. A range of gears providing 
the specified top speed and a grade ability of 50 percent 
shall be provided with sufficient intermediate gears to 
achieve the specified acceleration. 

4-5.2 The provision of positive drive to each wheel by 
means of a fully locked driveline shall be required in 
order to maximize traction on low friction surfaces. 
Positive drive may be achieved either by the use of 
automatic locking and torque proportioning differen- 
tials, or may be manually selectable by the seated driver, 
while the vehicle is in motion, by use of a single control. 

4-5.3 All-wheel drive on these vehicles shall incorporate 
a drive to the front and rear axles which is engaged at all 

4-7.2 Tires shall be selected to maximize the accelera- 
tion, speed, braking, and maneuvering capabilities of the 
vehicle on paved surfaces without sacrificing perfor- 
mance on all reasonable terrains found within the airport 
boundary. 

4-7.3* The purchaser shall provide a tire description 
that reflects the off-road performance requirements 
necessitated by the soil conditions encountered at the 
operational airport. Soil conditions that may vary from 
an extremely fine grain soil or clay to an extremely coarse 
grain soil, sand, or gravel in a dry, saturated, or frozen 
condition shall be considered. 

To optimize floatation under soft ground conditions, 
tires of larger diameter or width, or both, than are 
needed for weight carrying alone shall be specified. 
Similarly, the lowest tire pressure compatible with the 
high speed performance requirements shall also be 
specified. 

4-7.4 Vehicle and tire manufacturers shall be consulted 
for tread design most suitable for specific soil composition 
at individual airports. 

4-7.5 All wheels on the vehicle shall be of the single 
wheel type with all rims, tires and wheels of identical size 
and same tire tread design. 
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4-7.6 Rims, tires, wheels, and inflation pressures shall 
be approved by the respective manufacturers as having 
sufficient capacity to meet the specified performance, 
and shall be certified for not less than 5 mi (8 km) of con- 
tinuous operation at 65 mph (100 km/h) at normal 
operational pressure. 

4-10.2 The power steering shall have sufficient capacity 
to allow turning the tires stop to stop with the vehicle sta- 
tionary on a dry, level, paved surface and fully loaded. 

4-10.3 The wall-to-wall turning diameter of the fully 
laden vehicle shall be less than three times the vehicle 
length. 

4-8 Towing Connections. 
4-8.1 Four large tow eyes or tow hooks, capable of tow- 
ing the vehicle without damage, shall be mounted at both 
the front and rear of the truck and attached to the frame 
structure. 

4-9 Brakes. 
4-9.1" Service brakes shall be of the all-wheel type. Ser- 
vice brakes may be of the hydraulic type with power 
booster or the air-mechanical type. 

4-9.2 If air-mechanical brakes are furnished, a brake 
chamber shall be provided for each wheel and shall be 
mounted so that no part of the brake chamber projects 
below the axle. 

4-9.3 Air brake systems shall include a compressor, 
automatic air drying system immediately downstream 
from the compressor to prevent condensation buildup in 
all pneumatic lines, release valve, brake control valve, 
treadle-type actuating pedal, air pressure gage, enclosed- 
type brake adjusters, low pressure warning, and all neces- 
sary connections. 

4-9.4 Compressor for air brakes shall have a minimum 
capacity of 7 cu ft/min. 

4-9.5 Compressed air reservoirs shall have a minimum 
capacity of 2,000 cu in. and shall be equipped with drain 
and safety valves. Quick buildup of air pressure for 
release of parking brakes and one full service brake ap- 
plication shall be accomplished within 12 seconds. 

4-9.6 The service brakes shall be capable of holding the 
fully loaded vehicle on a 50 percent grade, and capable of 
bringing the fully loaded vehicle to 5 complete successive 
stops within 35 feet (10.6 m) from a speed of 20 mph (32 
km/h) on dry, hard, approximately level road, free from 
loose material. 

4-9.7 The parking brake system shall be an entirely in- 
dependent mechanical system or may be connected to the 
same brake shoes as the service brakes but through entire- 
ly separate mechanical means. 

4-9.8 The parking brake shall be capable of holding the 
fully loaded vehicle on a 20 percent grade. 

4-10 Steering. 
4-10.1 The chassis shall be equipped with power- 
assisted steering with direct mechanical linkage from the 
steering wheel to the steered axle(s) to permit the 
possibility of manual control in the event of power assist 
failure. 

4-11 Cab. 
4-11.1 The cab shall be mounted on the forward part of 
the vehicle, and shall provide seating for a minimum of 
driver plus one crew member including individually ad- 
justable driver's seat and space for all instrument controls 
and equipment specified without hindering the crew. Ad- 
ditional crew may be seated in the cab or in a separate 
crew compartment with an internal communication 
system between the two compartments. Wide opening 
doors shall be provided on each side of the cab with nec- 
essary steps and handrails to permit rapid and safe en- 
trance and exit from the cab. Cab design shall take into 
consideration the provision of ample space for the crew to 
enter and exit the cab and carry out normal operations 
while wearing full protective equipment. 

4-11.2 The cab shall meet the visibility requirements of 
4-2.2.3. Interior cab reflections from exterior and in- 
terior lighting shall be minimized. The windshield shall 
he shatterproof safety glass, and all other windows shall 
be constructed of approved safety glass. The cab shall be 
provided with wide gutters to prevent foam and water 
dripping on the windshield and side windows. There shall 
be a quick-opening passage providing access to the roof 
turret(s). 

4-11.3 The cab shall be weatherproof, and shall be fully 
insulated thermally and acoustically with a fire resistant 
material. The cab may be of the unitized rigid body and 
frame structure type or it may be a separate unit flexibly 
mounted on the main vehicle frame. The cab shall be 
constructed from materials of adequate strength to en- 
sure a high degree of safety for the crew under all 
operating conditions including excess heat exposure, and 
in the event of a vehicle rollover accident. 

4-11.4 Instruments, Warning Lights, and Controls. 
4-11.4.1 The minimum number of instruments, warn- 
ing lights, and controls consistent with the safe and effi- 
cient operation of the vehicle chassis and fire fighting 
system shall be provided. All chassis instruments and 
warning lights shall be grouped together on a panel im- 
mediately in front of the driver. All fire fighting system 
instruments, warning lights, and controls shall be 
grouped together by function so as to provide ready ac- 
cessibility as well as high visibility for the driver as well as 
a crew member. 

4-11.4.2 All instruments and controls shall be il- 
luminated, with backlighting to be used where practical. 

4-11.4.3 Groupings of both the chassis and fire fighting 
system instruments, warning lights, and controls shall be 
easily removable as a unit or be on a panel hinged for 
back access by the use of quick disconnect fittings for all 
electrical, air, and hydraulic circuits. 
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4-11.4.4 The following instruments or warning lights, 
or both, shall be provided as a minimum: 

(a )  S p e e d o m e t e r / o d o -  
meter  
(b) Engine tachometer(s) 
(c) Fuel level 
(d) Air pressure, when 
specified 
(e) Engine(s) temperature 
(f) Pump pressure, when 
specified 
(g) Water tank level, when 
specified 

(h)  F o a m - l i q u i d  t a n k  
level, when specified 
(i) Low air pressure warn- 
ing, when specified 
(j) Headl ight  beam in- 
dicator 
(k) Engine(s) oil pressure 
(1) Voltmeter(s) 
(m) Transmission oil tem- 
perature. 

4-11.4.5 The cab shall have all the necessary controls 
within easy reach of the driver for the full operation of 
the vehicle and for activating the fire fighting system. 
The following cab controls shall be provided as ap- 
plicable: 

(a) Accelerator pedal (h) Siren switch(es) 
(b) Brake pedal (i) Ignition switch(es) 
(c) Parking brake control (j) Dry chemical system 
(d) Steering wheel, with control 
s e l f - con t ro l  c ance l l i ng  (k) Remote turret, only 
directional signal and horn when remote turret is fur- 
control nished 
(e) Transmiss ion  range  (1) Starter switch(es) 
selector (m) Light switches 
(f) Pump control or selec- (n) Windshield wiper and 
tor washer controls 
(g) Liquid  agent  tank  (o) Heater-defroster con- 
valve control trois 

4-11.5 Equipment .  
4-11.5.1 The following equipment shall be provided in 
or on the cab, as may be applicable: 

(a) Heater/defroster 
(b) Driver's seat with fore and aft adjustment, with 

seat belt 
(c) Crew seats with individual retractable seat belts 
(d) Windshield washers appropriate for removing 

foam 
(e) Windshield wipers appropriate for removing foam 

(f) Siren 
(g) Horn 
(h) Sun visors 
(i) Outside rear view mirrors, as specified in 4-2.2.4 

(j) Interior lighting. 

4-12 Body. 
4-12.1 The body shall be constructed of materials that 
provide the lightest weight consistent with the strength 
necessary for off-pavement operation over rough terrain 
and when exposed to excess heat. The body may be of the 
unitized-with-chassis-rigid-structure type or it may be 
flexibly mounted on the vehicle chassis. It shall also in- 
clude front and rear fenders or wheel wells. Body panels 

shall be removable where necessary to provide access to 
the interior of the vehicle. 

4-12.2 Access doors shall be provided for those areas of 
the interior of the vehicle which must be frequently in- 
spected. In particular, access doors of sufficient size and 
number  shall be provided for access to: 

(a) Engine 
(b) Pump 
(c) Battery Storage 
(d) Fluid Reservoirs 

(e) Foam System. 
Other areas requiring access for inspection or mainte- 

nance shall either be open, or have removable panels. 

4-12.3 Suitable, lighted compartments shall be pro- 
vided for convenient storage of equipment and tools to be 
carried on the vehicle. Compar tment  doors shall be 
operable for hands covered with bulky gloves. Compart- 
ments shall be weathertight and self-draining. 

4-12.4 The working deck of the vehicle shall be ade- 
quately reinforced to permit the crew to perform their 
duties in all areas where access to auxiliary or installed 
equipment is necessary. 

4-12.5 Handrails or bulwarks are to be provided where 
necessary for the safety and convenience of the crew. 
Rails and stanchions shall be constructed of chrome- 
plated metal, anodized aluminum, or stainless steel and 
shall be strongly braced. 

4-12.6 Steps or ladders shall be provided for access to 
the top fill area. All lowermost step(s) may extend below 
the angle of approach or departure or ground clearance 
limits if they are designed to swing clear. All other steps 
shall be rigidly constructed. All steps shall have a nonskid 
surface. Lowermost step(s) shall be no more than 22 in. 
(558 ram) above level ground when the vehicle is fully 
laden. Adequate lighting shall be provided to illuminate 
steps and walkways. 

4-12.7 A heavy-duty front bumper  shall be mounted on 
the vehicle and secured to the frame structure. 

4-12.8 Paint finish shall be selected for maximum visi- 
bility and shall be resistant to damage from fire fighting 
agents. 

4-13 Fire Fighting Systems and Agents. 
4-13.1 General .  
4-13.1.1 For aircraft rescue and fire fighting purposes, 
foams and dry chemicals used shall be listed by a testing 
laboratory suitable to the authority having jurisdiction. 
One dry chemical formulation or one foam concentrate 
shall not be substituted for another without the consent 
and advice of the agent manufacturer.  

4-13.1.2 Combined agent vehicles designed to simul- 
taneously discharge foam and dry chemical agents, 
through twinned turrets or hand lines, shall require use of 
AFFF and potassium bicarbonate based dry chemical 
agent only. 
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4-13.1.3 The foam system shall be one of the following 
systems: 

(a) Proportioning, meeting requirements specified in 
4-13.4 

(b) Premixed-pump, meeting requirements specified 
in 4-13.5 

(c) Premixed-pressurized,  meet ing requi rements  
specified in 4-13.6. 

4-13.1.4 All components of the foam system including 
the foam-liquid tank, piping, fill troughs, screens, etc., 
shall be made of materials resistant to corrosion by the 
foam-liquid concentrate, foam/water  solution, and 
water. 

4-13.2 Pump and Pump Drive. 
4-13.2.1 Water Pump. 
4-13.2.1.1 The water pump shall be constructed of 
corrosion-resistant metals and shall be single or multiple 
stage centrifugal type, designed for dependable emer- 
gency service. It shall be carefully designed and built in 
accordance with good modern practice. The pump shall 
be gravity primed from the vehicle tank. The pump and 
piping system shall be designed as to eliminate the en- 
t rapment  of air. 

4-13.2.1.2 When operating from the water tank, the 
pump shall be capable of discharging at a rate equal to or 
exceeding total requirements of turrets, hand line 
nozzles, and undertruck nozzles discharging simultane- 
ously at designed pressures. 

4-13.2.2 Pump Drive. 
4-13.2.2.1 The pump drive shall permit operation of 
the pump and simultaneous operation of the vehicle. The 
pump shall not be affected by changes in transmission 
ratios or the actuation of clutches in the vehicle drive. 
The design of the drive system and controls shall prevent 
damage to the drive or minimize lurching of the vehicle 
when the vehicle drive is engaged while pumping opera- 
tions are in process. The pump drive system shall be 
capable of absorbing the maximum torque delivered by 
the engine to the pump and withstand the engagement of 
the pump at all engine speeds and under operating condi- 
tions. The operation of the pump shall not, under any 
condition, cause the engine to stall, or cause more than a 
slight and momentary reduction in engine speed and con- 
sequent drop in pump pressure. 

4-13.2.2.2 While pumping at rated capacity, the drive 
shall permit controlled vehicle operation at speeds from 1 
mph  to 5 mph. The pump drive shall have sufficient 
power capacity to provide the pump discharge re- 
quirements of 4-13.2.1.2 while the vehicle is being pro- 
pelled under all operating conditions where a fire 
fighting capability is required. 

4-13.2.2.3 If  an independent engine is used to drive the 
pump, it shall have the same fuel and electrical system as 
the chassis engine and shall be equipped with an air 
cleaner, replaceable element oil filter, a full pressure 
lubricating system and an overspeed governing device to 
prevent engine damage. The engine shall also be pro- 

vided with a cooling system that meets the requirements 
of 4-3.2.1 or 4-3.2.2. 

4-13.2.3 Suction Connections. 
4-13.2.3.1 The suction system shall be designed for effi- 
cient flow at the pumping rates required by 4-13.2.1.2. 
The pump suction line(s) shall be of large diameter and 
shortest length consistent with the most suitable pump 
location. There shall be a drain at the lowest point with a 
valve for draining all of the liquid from the pumping 
system when desired. Suction lines and valves shall be 
constructed of corrosion-resistant materials. 

4-13.2.4 Discharge Connections. 
4-13.2.4.1 All discharge outlets shall have National 
(American) Standard fire hose coupling thread. Adapter 
couplings, securely attached, shall be provided on each 
outlet if local couplings are not National (American) 
Standard as specified in NFPA 1963, Standard for  Screw 
Threads and Gaskets for  Fire Hose Connections. 

4-13.2.5 Piping, Couplings, and Valves. 
4-13.2.5.1 All piping, couplings and valves shall be siz- 
ed for required flow with minimum restriction and 
pressure loss. Material for all piping, couplings and valves 
shall be selected to avoid corrosive and galvanic action. 

4-13.2.5.2 Piping shall be securely mounted and pro- 
vided with flexible couplings to minimize stress. Union or 
rubber gasketed fittings shall be provided where required 
to facilitate removal of piping. 

4-13.2.5.3 All valves shall be quarter-turn type and 
selected for ease of operating and freedom from leakage. 

4-13.2.5.4 All water system piping shall be tested on the 
suction side of the pump to detect possible leakage. All 
water and solution discharge piping shall be tested at 50 
percent above system operating pressure. 

4-13.2.6 Overheat Protection. 
4-13.2.6.1 A system line shall be provided from the 
water pump discharge and, if applicable, from the foam 
pump discharge to prevent overheating of the pumps 
while engaged and operating at zero discharge. The line 
shall be automatic. 

4-13.2.7 Pressure Relief Valves. 
4-13.2.7.1 A pressure relief valve shall be fitted both to 
protect and ensure opt imum performance of the system. 

4-13.3 Water Tank for Nonpressurized Systems. 
4-13.3.1 Capacity. 
4-13.3.1.1 A water tank shall have a usable capacity as 
specified in 4-1.2. 

4-13.3.1.2 The rated capacity of the tank shall be equal 
to the usable capacity that can be pumped from the tank 
while the vehicle is parked on level ground. The tank 
outlets shall be arranged to permit use of at least 85 per- 
cent of the rated capacity with the vehicle positioned on: 



414-36 A I R C R A F T  RESCUE AND FIRE F I G H T I N G  VEHICLES 

(a) 20 percent side slope 

(b) 30 percent ascending grade 

(c) 30 percent descending grade. 

4-13.3.2 Construction. 
4-13.3.2.1 The tank shall be constructed of stainless 
steel, fiberglass, or of metal coated with a suitable 
material. The tank shall have longitudinal and transverse 
baffles. The construction and connections shall be made 
to prevent the possibility of galvanic corrosion of 
dissimilar metals. 

4-13.3.2.2 The tank shall be equipped with easily 
removeable manhole covers over the tank discharge. 
Tanks shall be designed to permit access within each baf- 
fled compartment of the tank for internal and external 
inspection and service. The tank shall have drain valves. 

4-13.3.2.3 Provisions shall be made for necessary 
overflow and venting. Venting shall be sized to permit 
agent discharge at the maximum design flow rate without 
danger of tank collapse, and shall be sized to permit 
rapid and complete filling without pressure buildup. 
Overflows shall be designed to prevent pressure buildup 
within the tank from overfilling and to prevent the loss of 
water from the tank during normal maneuvering, and to 
direct the discharge of overflow water directly to the 
ground. 

4-13.3.2.4 The water tank shall be mounted in a man- 
ner that limits the transfer of the torsional strains from 
the chassis frame to the tank during off-pavement driv- 
ing. The tank shall be separate and distinct from the crew 
compartment, engine compartment, and chassis, and 
easily removable as a unit. 

4-.13.3.2.5 The water tank shall be equipped with at 
least one top fill opening of not less than 5 in. (127 mm) 
internal diameter. The top fill shall be equipped with an 
easily removable strainer of ¼-in. (6-mm) mesh construc- 
tion. The top fill opening shall be equipped with a cap 
designed to prevent spillage. 

4-13.3.3 T a n k  Fill Connection(s). 

4-13.3.3.1 Tank fill connection(s) shall be provided in a 
position where they can be easily reached from the 
ground. 

4-13.3.3.2 All connections shall have National 
(American) Standard fire hose coupling threads. 
Adapters, securely attached, shall be provided on each 
connection if local couplings are not National 
(American) Standard. Connections and adapter threads 
shall be as specified in NFPA 1963, Standard for  Screw 
Threads and Gaskets for  Fire Hose Connections. Connec- 
tions and connections with adapters attached shall not 
protrude beyond the normal body metal work of the ve- 
hicle. 

4-13.3.3:3 The connection(s) shall be provided with 
strainers of ¼-in. (6-ram) mesh and shall have check 
valves or be so constructed that water will not be lost from 
the tank when connection or disconnection is made. 

4-13.3.3.4 The tank fill connection(s) shall be sized to 
permit filling of the water tank in two minutes at a 
pressure of 80 psi (5.5 bar) at the tank intake connection. 

4-13.4 Proport ioning Foam System. 

4-13.4.1 Foam-Liquid Concentrate Tank.  
4-13.4.1.1 The purchaser shall specify the percent con- 
centrate foam system to be provided. The foam-liquid 
concentrate tank(s) shall have a working capacity suffi- 
cient for two tanks of water. 

4-13.4.1.2 Foam-liquid concentrate tanks may be of 
either rigid or flexible type. The tank(s) shall be designed 
for compatability with the foam concentrate being used 
and resist all forms of deterioration which could be 
caused by the foam concentrate or water. 

4-13.4.1.3 Tanks shall be designed to provide ready ac- 
cess for internal and external inspection and service. A 
large capacity drain connection shall be installed flush 
with the bottom of the sump. 

4-13.4.1.4 The tank outlets shall be located above the 
bottom of the sump and shall provide continuous foam- 
liquid concentrate to the foam proportioning system, 
with that system operating as specified in 4-13.4.3 and 
with the vehicle discharging two tank loads of usable 
water as specified in 4-13.3.1. 

4-13.4.1.5 If separate from the water tank, the foam- 
liquid tank shall be mounted in a manner that limits the 
transfer of the torsional strains from the chassis frame to 
the tank, during off-pavement driving. The tank shall be 
separate and distinct from the crew compartment, engine 
compartment, and chassis, and shall be easily removable 
as a unit. 

4-13.4.1.5.1 A flexible tank shall be structurally sup- 
ported to resist tearing. The structural support shall not 
be dependent on the fluid level in either the water or 
foam tanks. 

4-13.4.1.6 A top fill trough shall be provided equipped 
with a stainless steel ¼-in. (6-mm) mesh screen and con- 
tainer openers to permit emptying 5 gal (20 L) foam- 
liquid concentrate containers into the storage tank(s) at a 
rapid rate regardless of water tank level. The trough shall 
be connected to the foam-liquid storage tank(s) with a fill 
line designed to introduce foam-liquid concentrate near 
the bottom of the tank(s) so as to minimize foaming 
within the storage tank. 

4-13.4.1.7 Tank fill connection(s) shall be provided in a 
position where they can be easily reached from the 
ground to permit the pumping of foam-liquid concen- 
trate into the storage tank(s). The connection(s) shall be 
provided with strainers of ¼-in. (6-mm) mesh, and shall 
have check valves or be so constructed that foam will not 
be lost from the tank when connection or disconnection is 
made. 

4-13.4.1.7.1 Where flexible tanks are used, the supply 
system shall be designed so that the flexible tanks shall 
not be subject to excess pressure. The supply system shall 
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be capable of delivering foam-liquid at a rate at least 
equal to or greater than the maximum discharge rate of 
the foam system. 

4-13.4.1.8 The tank(s) shall be adequately vented to 
permit rapid and complete filling without the buildup of 
excessive pressure and to permit emptying the tank at the 
maximum design flow rate without danger of collapse. 
The vent outlets shall be directed to the ground to pre- 
vent spillage of foam-liquid concentrate on vehicle com- 
ponents. 

4-13.4.2 Foam-Liquid Concentrate Piping. 
4-13.4.2.1" The foam-liquid concentrate piping shall 
be of material resistant to corrosion by foam-liquid con- 
centrate. Care shall be taken that combinations of 
dissimilar metals that produce galvanic corrosion are not 
selected or that such dissimilar metals are electrically in- 
sulated. Where plastic piping is used, it shall be 
fabricated from unplasticized resins unless the stipulated 
plasticizer has been shown not to adversely affect the per- 
formance characteristics of the foam-liquid concentrate. 
The plastic pipe may be reinforced with glass fibers. 

accordance with the ASME, Boiler and Pressure Vessel 
Code and shall be so marked. 

4-13.6.1.2 The material of construction shall be resis- 
tant to corrosion by the AFFF agent to be stored or a 
suitable lining material shall be provided. 

4-13.6.1.3 An ASME approved pressure relief valve of 
adequate capacity shall be provided on the container and 
set to prevent pressures in excess of the maximum design 
working pressure. 

4-13.6.1.4 A readily accessible fill opening of sufficient 
size to allow ease in filling, and stirring if necessary, shall 
be provided. It shall be in compliance with ASME or 
local codes and in no case less than 3 in. (76 mm) in 
diameter. The filling shall be accomplished without the 
removal of any of the extinguisher piping or any major 
component. 

4-13.6.1.5 A means shall be provided to determine con- 
tents of the container as a guide in recharging partial 
loads. 

4-13.4.2.2 The foam-liquid concentrate piping shall be 
adequately sized to permit the maximum required flow 
rate and shall be arranged to prevent water from entering 
the foam tank. 

4-13.4.3 Foam-Liquid Proportioning System. 
4-13.4.3.1 The foam concentrate proportioning system 
shall provide a means of controlling" the ratio of foam 
concentrate to the quantity of water in the foam solution 
being discharged from all orifices normally used for air- 
craft fire fighting operations. 

4-13.4.3.2 The proportioning system shall be sufficient- 
ly accurate to provide for the discharge of finished foam 
within the range 5.5 percent to 7.0 percent foam concen- 
trate in the discharged foam/water solution. This preci- 
sion shall be maintained for all individual discharges, 
and for the maximum simultaneous discharge rate of all 
turrets and ground sweeps. 

4-13.4.3.3 If the foam concentrate used differs from a 
nominal 6 percent concentrate, the precision range shall 
be modified in direct ratio. Thus 3 percent concentrate 
shall be in the range 2.8 percent to 3.5 percent in the dis- 
charged solution. 

4-13.5 Premixed - -  Pump System. 
4-13.5.1 When premix solution in the main water tank 
is selected as the means of proportioning foam to water, 
the foam solution used shall be AFFF only. Care shall be 
exercised that the premixed solution is mixed to exact 
proportions. Operation of the vehicle fire fighting system 
when premix is used shall conform to requirements of 
4-13.2 and 4-13.3 of this standard. 

4-13.6 Premixed m Pressurized System. 
4-13.6.1 Liquid Agent Container(s). 
4-13.6.1.1 The storage container(s) and liquid agent(s) 
shall be designed for pressurization and be constructed in 

4-13.6.2 Propellant Gas. 
4-13.6.2.1 The propellant gas shall be dry nitrogen or 
dry compressed air and provided in sufficient quantity to 
completely expel the fire fighting agent as well as purge 
all piping and hose lines after use. 

4-13.6.2.2 All propellant gas cylinders and valves shall 
be in accordance with the U.S. Department of Transpor- 
tation (DOT) requirements or regulations. Cylinders 
shall bear the DOT marking. 

4-13.6.2.3 The design of the propellant source shall 
provide for quick and easy replacement after each use. 

4-13.6.2.4 
at all times 
source. 

A pressure gage shall be provided and shall 
indicate the pressure of the propellant gas 

4-13.6.2.5 Cylinder valves, gages, and piping shall be 
arranged as to preclude accidental mechanical injuries. 

4-13.6.2.6 The cylinder valve shall be capable of being 
opened by quick-acting control and shall also be suitable 
for remote operation. 

4-13.6.3 Pressure Regulation. 

4-13.6.3.1 Pressure regulation shall be designed to 
automatically reduce the normal cylinder pressure and 
hold the propellant gas pressure at the designed 
operating pressure of the liquid agent container(s). 

4-13.6.3.2 All pressure regulating devices shall be 
sealed or pinned at the designed operating pressures after 
final adjustment by the system manufacturer. 

4-13.6.3.3 Pressure regulating devices shall be 
equipped with a spring-loaded relief valve which will 
relieve any excess pressure that may develop in the 
regulator. 


