
NFPA No. 

4 1 4 - T  
File: ~00 Series 
Aviation 

Tentative Recommended Specifications and 

Performance Requirements for 

AIRCRAFT RESCUE AND 
FIRE FIGHTING VEHICLES 

May,  1960 

May, 1960 
NOTICE 

This pamphlet  circulates for review and comment the  N F P A  Tenta-  
tive Recommended Specifications and Performance Requirements  for 
Aircraft Rescue and Fire Fighting Vehicles adopted at  the  1960 N F P A  
Annual Meeting. Developed by  the N F P A  Sectional Committee on 
Aircraft Rescue and Fire Fighting, these Tenta t ive  Specifications were 
approved only with the understanding tha t  the sponsoring Committee 
would further  review the text  prior to requesting final adoption by 
the Association and t ha t  it would be published in this form for the 
widest possible circulation. 

Readers are warned tha t  this text  does not present official recom- 
mendations of the National  Fire Protection Association in its present 
form. There have been a number  of criticisms of the existing text  and 
these, as well as any others received, will be considered by the Sectional 
Committee at  its future meetings. Note should also be taken of the 
fact tha t  some portions of these Tenta t ive  Specifications have not  been 
completed as yet. 

Comments are solicited on these Tenta t ive  Specifications from all 
those interested. Such comments should be forwarded to the  N F P A  
prior to September 15, 1960 to receive full Committee consideration. 

Price: Fifty Cents* 

NATIONAL FIRE PROTECTION ASSOCIATION 
In ternat ional  

60 Batterymarch Street, Boston 10, Mass. 

1M-6-60-FP *Discount for quantities Printed in U.S.A. 



National Fire Protection Association 
International 

Executive Office: 60 Batterymarch St., Boston 10, Mass. 

The National Fire Protection Association was organized in 1896 to 
promote the science and improve the methods of fire protection and preven- 
tion, to obtain and circulate information on these subjects and to secure the 
cooperation of its members in establishing proper safeguards against loss 
of life and property by fire. Its membership includes two hundred national and 
regional societies and associations (list on outside back cover) and nearly 
eighteen thousand individuals, corporations, and organizations. Anyone inter- 
ested may become a member; membership information is available on request. 

This is one of a large number of publications on fire safety issued by the 
Association; a complete list  is available without charge on request. All N F P A  
standards adopted by the Association are published in the N a t i o n a l  Fire 
Codes which are re-issued annually. The standards, prepared by the technical 
committees of the N F P A  and adopted in the annual meetings of the As- 
sociation, are intended to prescribe reasonable measures for minimizing losses 
of life and property by fire. All interests concerned have opportunity through 
the Association to participate in the development of the standards and to 
secure impartial consideration of matters affecting them. Complete informa- 
tion on Committees will be found in the NFPA Year Book. 

Official N F P A  Def in i t ions  

SHALL is intended to indicate requirements. 

SHOULD is intended to indicate recommendations, or that  which is ad- 
vised but not required. 

APPROVED refers to approval by the authority having jurisdiction. 

Units of measurements used here are U. S. standard. 1 U. S. gallon 
0.83 Imperial gallons ffi 3.785 liters. One foot = 0.3048 meters. One inch ffi 
24.50 millimeters. One pound per square inch = 0.06805 atmospheres ffi 
2.307 feet of water. 

Approved E q u i p m e n t  

The National Fire Protection Association does not "approve': individual 
items of fire protection equipment, materials or services. The suitability of 
devices and materials for installation under these standards is indicated by the 
listings of nationally recognized testing laboratories, whose findings are 
customarily used as a guide to approval by agencies applying these standards. 
Underwriters' Laboratories, Inc., Underwriters' Laboratories of Canada, the 
Factory Mutual Laboratories and the American Gas Association (gas devices) 
test devices and materials for use in accordance with the appropriate stand- 
ards, and publish fists which are available on request. 

Copyright © 1960 
National Fire Protection Association 

Permission is granted to re-publish material herein in laws or ordinances, 
and in regulations, administrative orders or similar documents issued by pub- 
lic authorities. Those desiring permission for other re-publication should 
consult the National Fire Protection Association. 



414]'-1 

C o m m i t t e e  o n  A v i a t i o n  

EXECUTIVE DIVISION 

J e r o m e  Ledere r , t  Chairman, 
Flight Safety Foundation, 468 Fourth Avenue, New York 16, N. Y. 

Harvey  L. Hansber ry ,  Vice Chairman, 
Fenwal, Inc., Ashland, Mass. 

George H. T r y o n , t  Secretary, 
National Fire Protection Association, 60 Batterymarch St., Boston 10, Mass. 

J .  C. Abbot t ,  British Overseas Airways Corp. 
(Personal) 

Ben W. Ashmead ,  Civil Aeronautics Board. 
H. F. Blumel ,  Jr . ,  American Airlines. 

Chairman of Seetional Committee. 
Henry  G. Bone, Jr . ,  Boeing Airplane Co. 

(Personal) 
J.  A. Bono, Underwriters' Laboratories, Inc. 
J.  W. Bridges, t  Federal Aviation Agency. 
J.  A. Brooker,  United Kingdom Ministry of 

Aviation. 
E. T. Burnard ,  Airport Operators Council. 
R. C. Byrtrs, University of Maryland. 

Chairman of Sectional Committee. 
J .  M. Chase,  Flight Safety Foundation. 

Chairman of Sectional Committee. 
N. L. Chriato~el,  United Air Lines. (Pets.) 
Wil l iam L. Collier, Air Line Pilots Assn. 
G. T.  Cook, Department of the Air Force. 
Carl  Dreesen, Bureau of Naval Weapons, 

Department of the Navy. 
Char les  Froeseh,  Society of Automotive 

Engineers. 
J.  J.  Jackson,  I I I ,  American Petroleum In- 

stitute. 
R. Dan  M a h a n e y , t  Federal Aviation Agency. 
C. M. Middleswor th , t  Federal Aviation 

Agency. 

tNon voting member, 

Gerard  J .  Miller, Eastern Air Lines. (Pers.) 
Willard Nor throp ,  Association of Casualty 

& Surety Companies. 
J .  A. O'Donnel l ,  American Airlines. (Pers.) 
F. E. Parker ,  Australian Dept. of Civil 

Aviation. 
Clarence C. Pell, J r . ,  Associated Aviation 

• Underwriters. 
R. C. Petersen,  Port of New York Au- 

thority. (Personal) 
H. B. Peterson,  U. S. Naval Research 

Laboratory. 
S /L B. C. Qulnn ,  Canadian Department of 

National Defence. 
Wil l iam H. Rodda,  Transportation Insur- 

ance Rating Bureau. 
George Schrank ,  Fire Equipment Manu- 

facturers Association. 
J o h n  T.  S tephan ,  American Association of 

Airport Executives. 
E. F. Tabisz,  Underwriters' Laboratories of 

Canada. 
R. H. Tolson, American Petroleum Institute. 
W. L. Walls, Factory Mutual Eng. Div. 
Lawrenee  Wilkinson, United States Avia- 

tion Underwriters. 
Douglas  C. Wolfe, American Association of 

Airport Executives• 

Alternates .  

Alte rna te  to Mr. Burnard  
H~RVEY F. LAw (Airport Operators Coun- 

cil) 
Al te rna te  to Mr. Cook 

Roscoe L. BELL (Dept. of the Air Force) 
Al te rna te  to Messrs. Jackson  and Tolson 

C. F. REINH~.RDT (American Petroleum 
Institute) 

Al te rna te  to Mr. Nor th rop  
CHARLES S. RUST (Association of Casualty 

and Surety Companies) 
Al ternates  to Messrs. S tephan  and  Wolfe 
(American Association of Airport Executives) 

GEORGE J. BEAN (New Castle County 
Airport) 

WALLACE J. BENNON (Wood Co. Airport) 
RONALD C. BIRD (St. Joseph Co. Airport) 
JAMES F. BYRNE (Logan International 

Airport) 
ROBT. J. CASTELINE (Broome County Air- 

port) 
ARTHUR K. MUCHMORE (Lambert-St. 

Louis Municipal Airport) 
WILLIAM NEmSON (Maul Co. Airports) 
DONALD G. SHAY (Seattle-Tacoma Inter- 

national Airport) 
WM. J. RALSTON (Sky Harbor Airport) 

Al t e rna te  to Mr. Tabisz  
G. L. TOPPIN (Underwriters' Laboratories 

of Canada) 



414T-2 S P E C I F I C A T I O N S  - -  A I R C R A F T  R E S C U E  V E H I C L E S  

Liaison Representatives. 
Col. Edwin E. Aldrin,  Institute of Aeronautical Sciences 
C. E. A. Brown, National Association of State Aviation Officials 
Allen W Dallas, Air Transport Association 
J .  B. H a r t r a n f t ,  J r . ,  Aircraft Owners & Pilots Association 
W. E. Koneczny,  Civil Aeronautics Board 
S. Krzyczkowskl,  International Air Transport Association 
Dr.  L. G. Lederer ,  Airlines Medical Directors Association 
Carl LJungburg ,  International Civil Aviation Organization 
Boyd C. Myers, National Aeronautics and Space Administration 
Dr. A. F. Rober tson,  National Bureau of Standards 
E. J .  C. Wil l iams,  Air Ministry, United Kingdom 



P E R S O N N E L  OF  S E C T I O N A L  C O M M I T T E E  4 1 4 T - 3  

S e c t i o n a l  C o m m i t t e e  o n  

Aircraf t  Rescue  and  Fire  F i g h t i n g  
Rober t  C. Byrus,  Chairman, 

Fire Service Extension, University of Maryland, College Park, Md. 

J.  C, Abbot t ,  British Overseas Airways Corp. 
(Personal) 

J .  R. W. Bar re t te ,  Parker & Co. (Personal) 
J .  W. Br tdges , t  Federal Aviation Agency. 
M a r t i n  P. Casey, Hdqrs. Air Research & 

Development Command, USAF. 
N. L. Chriatoffel,  United Air Lines. (Pers./ 
Wi l l i am L. Collier, Air Line Pilots Asso. 
Gifford T. Cook, Dept. of the Air Force. 
Chief  J o h n  F. Dowd, Westover Air Force 

Base Fire Dept. (Pet'sonal) 
Carl  Dreesen, Bureau of Naval ~¥eapons, 

Department of the Navy. 
J .  P. Dunne ,  Chicago l)ept, of Aviation. 

(Personal) 
H. A. Earsy, United Aircraft Corp. (Pers.) 
Chief  Mil ton  M. Fischer ,  Mitehel Air 

Force Base Fire I)epartment. (Personal) 
Chief  A. M. Grunwel l ,  The Tumpane Co. 

(Personal) 
Harvey  L. Hansber ry ,  (ex-oflicio), Fenwal. 
Vic Hewes, Air Line Pilots Association. 
W. S. Jaeobson ,  North American Aviation 

Fire Dept. (Personal) 
Chief  Paul  Kowall,  Nassau County Voca- 

tional Education and Extension Board. 
(Personal) 

Hervey F. Law, Airport Operators Council. 
J e r o m e  Ledere r t  (ex o{ficio). Fligi~t Safety 

Foundation. 
R. Dan  M a h a n e y , t  Federal Aviation 

Agency. 

fNon-voting nlelnbers. 

J a m e s  E. Malcohn,  Engineer Research and 
Development Laboratories, Department of 
the Army. 

Chief  Claude  J.  McGlamery ,  Chance 
Vought Aircraft, Inc., (Personal) 

Chief  Edward  D. Nass,  Andrews Air Force 
Base Fire 1)ept. (Personal) 

J.  A. O 'Donnel l ,  ~meriean Airlines. (Pers.) 
Chief  Jesse  O. Parks ,  San Francisco Inter- 

national Airport Fire Dept. (Personal) 
J o h n  Peloubet ,  Magnesium Association. 
tl. B. Pe terson ,  U. S. Naval Research 

Laboratory. 
S/L B. C. Ouinn ,  C~nadian Department of 

National Defence. 
D. B. Rees, Canadian Department of Trans- 

port (Civil Aviation). 
J.  K. S c h m i d t ,  Air l'roxing Ground Center, 

Air Research and I)evelol)ment Colnlnand, 
USAF. (Personal) 

George  Sehrank ,  Fire Equipment Manu- 
facturers Association. 

W. E. Seal, Boeing Airplane Company. 
(Personal) 

W. R. S m i t h , t  Wright Air 1)evelopment 
Center, USAF. 

J o h n  T. S tephan ,  American Association of 
Airport Executives. 

E. F. Tabisz ,  Underwriters' Laboratories of 
Canada. 

Douglas  C. Wolfe, American Association of 
Airport Executives. 

A l t e r n a t e s .  
Alte rna te  to Mr.  Chris to f fe l  

J. J. BRENNEMAN (United Air Lines) 
Al te rna te  to Mr.  Cook 

Roscoe L. BELL (Dept. of the Air Force) 
Al te rna te  to Mr.  KowaB 

JAMBS ROGEES (Nassau County Firemen's 
School of Instruction) 

Al te rna te  to  S / L  Ouinn  
FLma'r LT. W. D. WALKER (Canadian 

Department of National I)efence) 
Al te rna tes  to  Messr s .  Stephan  and  Wolfe 
(American Association of Airport Executives) 

GEORGE J. BEAN (New C~stle County 
Airport) 

WALLXCE J. BENNON (Wood Co. Airport) 

RONALO C. BiRD (St. Joseph Co. Airport) 
JAMES F. BYRNE (Logan International 

Airport) 
ROBT. J. CASTEmN~ (Broome County Air- 

port) 
ARTHUR K. M UCHMOEE (Lambert-St. 

Louis Municipal Airport) 
WILLIAM NEILSON (Maul Co. Airports) 
DONALD G. SHAY (Seattle-Tacoma Inter- 

national Airport) 
WM. ,l. RALSTON (Sky tlarbor Airport) 

A l t e rna te  to  Mr.  T a b i s z  
G. L. TOPPIN (Underwriters' Laboratories 

of Canada) 

L i a i s o n  R e p r e s e n t a t i v e s .  
Peter  Bogar t ,  Aviation Safety Company 
G. A. Brelle, Ansul Chemical Company 
George  R. Cooper,  J r . ,  Walter Motor Truck Company 
A. W. Krulee ,  Cardox Corporation 
A. D. Kulper ,  National Foam System, Inc. (Alternate to I). N. Meldrum) 
H e n r y  W. M a r r y a t t ,  Wormald Brothers (Victoria) Ply., Ltd. 
D. N. M e l d r u m ,  National Foam System, Inc. 
J a m e s  O ' R e g a n ,  Rockwood Sprinkler Company 
L. E. Rivktnd,  Mearl Corporation 
A. G. Sheppard ,  American LaFranee, Div. of Sterling Precision Corp. 

(Alternate to tfubert  Walker) 
I t u b e r t  Walker ,  American LaFranee, Div. of Sterling Precision Corp. 



414T-4 S P E ( ! I F I C A T I ( ) N ,  ~, -- A I R C R A F T  R E S C U E  V E H I C L E S  

Tentative 

Recommended Specifications and Performance 

Requirements for 

Aircraft Rescue and Fire F ight ing  Vehicles 

N F P A  N o .  4 1 4 - T  

PART I -  SCOPE AND PURPOSE 

11. Scope. 

111. These specifications apply to aircraft rescue and fire 
fighting vehicles intended to carry rescue and fire fighting equip- 
ment for rescuing occupants and combatting aircraft fires in dis- 
abled or burning aircraft on or in the vicinity of an airport. For 
the purpose of simplification, these vehicles will hereinafter be 
referred to simply as "vehicles." 

12. Purpose. 

121. These specifications are proposed as a guide to airport 
operators intending to purchase aircraft rescue and fire fighting 
vehicles by establishing recommended specifications and per- 
formance requirements for such vehicles, exclusive of the design 
and operating capabilities of the fire fighting equipment mounted 
thereon. Reference is made to the design and operating capabil- 
ities of the fire fighting equipment only to the extent that this 
equipment affects cssential vehicle requirements and/or per- 
formance. 

122. These specifications outline features required for acceptable 
performance. The omission of any of the provisions as outlined 
will detract from the vehicle's performance capabilities and 
vehicles not meeting these specifications should not be considered 
acceptable for the service intended. 
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123. The essential elements of vehicle construction and per- 
formance are included in these specifications. Draft ing of com- 
plete specifications for bidding purposes is the responsibility of 
the user, who should take into consideration local problems, ex- 
ercising care against inclusion of provisions which may conflict 
with the specifications set forth herein. 

124. Two categories of vehicles are described in these specifi- 
cations in accordance with the NFPA Suggestious for Aircraft 
Rescue and Fire Fighting Services for Airports and Heliports 
(NFPA No. 403). 

1241. MAJOR Fn~E FIGHTING VEHICLES with a gross weight 
of four (4) tons or more. 

1242. LIGHT RESCUE \?EHICLES with a gross weight of 
under foul' (4) tons. 

1243. Because of the bro'~d range covered by the category 
MAJOR FIRE FIGHTING VEmCLES, this category is divided into 
classes.according to gross vehicle weight. Certain requirements, 
such as acceleration and tire size "~re adjusted in recognition of 
differing needs of the vehicles within the various classes. 

13. Responsibility of Contractors (Suppliers). 

131. The enlergency nature of aircraft rescue and fire fighting 
services requires tha t  a high level of competence, reliability, and 
experience be demanded of contractors building equipment for 
such service. Materials used in fabrication must be of superior 
character. 

132. The contractor must assume complete responsibility for 
all component parts of the complete vehicle, even though major 
portions may be sub-contracted. This responsibility shall include 
design, construction, inspection, performance test, and servicing. 
The purchaser should ascertain that  the contractor  is capable of 
furnishing parts and technical assistance to the pureh~ser for the 
normal life (10 years) of the vehicle. 

NOTE: Responsibility for servicing shall not include those components 
supplied to the contractor by the customer, unless so specified in the 
contract. 

133. The contractor shall be responsible for assuring that  all 
components comply with these specifications and the require- 
ments of a well-designed aircraft rescue and fire fighting vehicle. 



414T-6 SPEC, I F I C A T I O N S - - - A I R C R A F T  R E S C U E  V E H I C I ,  ES 

134. All major components shall trove the manufacturer's 
rating for this type service and these ratings shall not be exceeded 
by actual imposed loads. 

135. A one-year warranty, as set forth in Paragraph*, shall 
be supplied by the contractor. 

136. Bidders should be required to furnish with the bids a 
detailed description of the vehicles offered, and drawings showing 
general arrangement, weights, and dimensions. Data similar to 
that provided for in the Questionnaire contained in Paragraph 
*, should also be required. 

14. Design Principles. 

141. The vehicle design shall provide for rapid acceleration 
and high speed; maximmn mobility on and off pavements in all 
seasons and under all weather conditions; ease of operation; 
safety; reliability; and accessibility for repairs and maintenance. 

142. Automatic constant drive to all wheels for off-highway 
operation is required and shall be achieved without sacrificing 
any of the attributes of high performance, high speed vehicles. 
Weight, under all conditions of loading, shall be substantially 
distributed over all wheels, as further described in Section 221, 
with maximum tire loads limited to provide the highest prac- 
ticable level of performance on soft, slippery or rough terrain. 

143. Special design consideration shall be given to the saving 
of weight wherever possible, insofar as it can be accomplished 
while retaining a large factor of safety on wearing and stressed 
members. This can be accomplished through the use of light- 
weight construction wherever possible. 

*Work to d~'~te on Paragraph referenced not completed. 
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PART I I -  MAJOR FIRE FIGHTING VEHICLES 

21. General .  

211. The category of major vehicles encompasses a gross 
vehicle weight range commencing at 4 tons (8,000 lbs.) and ex- 
tending to over 45,000 lbs., and in some cases to over 60,000 lbs. 
Because the same performance cannot be expected of all vehicles 
within this range, it is necessary to classify vehicles into lesser 
weight ranges within which an equal level of performance is 
practicable. 

212. Accordingly, the following weight ranges (lbs.) have 
been established in classes for the purposes of this specification: 

Class Vehicle Weight Range (Pounds) 
1 8,000-20,000 
2 20,000-25,000 
3 25,000-30,000 
4 30,000-35,000 
5 35,000-40,000 
6 40,000-45,000 
7 45,000 and over 

213. The weight of a vehicle for purposes of this classification 
is its gross weight, with all fire fighting and rescue equipment,  
full load of extinguishing agents, full load of fuel, and complete 
personnel complement, ready for service. 

214. Because of the fact tha t  definite differences in per- 
formance exist between classes, it is essential tha t  specifications 
for purposes of bidding be drawn to limit the maximum gross 
weight. 

NOTE: Variations in gross weight should be permitted because of differ- 
ences in design and construction, provided the original performance re- 
quirements as contracted for have been met. 

22. Weights  and D i m e n s i o n s .  

221. Weights .  

2211. 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. 

2212. Weight should be distributed as equally as possible 
over the axles and tires under all conditions of loading. The 
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var ia t ion  in weight  be tween  a n y  two tires or a n y  one axle shall  
no t  exceed 5 per cent  r ight  and  left, or 10 per cent  be tween a ny  
two axles, unde r  all condi t ions  of loading.  

NOTE: Weight on individual tire shall be determined by weight scale 
measurement at the ground. 

Weight variations between axles shall be based on the average loading 
of tile axles, and between tires, shall be on the average loading of the two 
tires of a given axle. 

This specification requires the use of single tires and a drive to all 
wheels. The tires are also required to be of uniform size. Therefore, 
best performance and traction are possible only by equalizing the weight 
on individual tires. 

Maintaining equalization of weight over the tires under conditions of 
light load is also essential for best performance, particularly since the 
load may be lightened so that the vehicle can traverse extremely soft 
ground. 

2213. Center  of g rav i ty  of the vehicle shall be kept  as low as 
possible unde r  all condi t ions  of loading.  The  vehicle shall be 
capable  of res t ing on a side slope equ iva l en t  to a 30 per cent  
grade w i thou t  danger  of capsizing. 

NOTE: The maximum side slope on which a vehicle can rest without 
capsizing is an indication of its stability and location of center of gravity. 
Because of the combined effects of spring motion, tire deflection, speed 
and surface conditions, the ability to rest on a 30 per cent side slope should 
indicate the ability to operate on a side slope, up to 20 per cent at slow 
speed. 

A factor that cannot be measured by this test is the effect of movement 
of water in vehicle tanks while the truck is in motion on rough ground. 
Baffling of the water tank should mitigate the effect of such movement. 

222. D i m e n s i o n s .  

2221. Under -c learances  of the chassis shall  be sufficient to 
pe rmi t  the m a x i m u m  mobi l i t y  in soft g round  a n d  rough  te r ra in  
which tire size, weight,  and  power make  the  vehicle po ten t i a l ly  
capable  of t ravers ing.  The  following are the  m i n i m u m  acceptable  
clearance d imens ions  and  angles:  

Angle of Approach 
Angle of Departure 
Interaxle Clearance Angle 
Under-Chassis-Clearance Dimensions: 

Under 30,000 lbs. Gross Weight 
30,000 lbs. and over Gross Weight 

30 degrees 
30 degrees 
12 degrees 

12 inches 
14 inches 

t 

Under-chass is -c learance  d imens ions  shall app ly  to all por t ions  of 
the  chassis except for tires. 
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NOTE: Certain projections may extend below the minimum clearance 
provided they are hinged or otherwise constructed so tha t  they will swing 
clear when striking an object. Generally, however, such projections should 
be avoided because, in spite of careful design, they are likely to be knocked 
off in service. 

2222. Over-all height, length, and width of the vehicle shall 
be held to a minimum so as to provide greater maneuverability 
due to compactness and to facilitate movement on public high- 
ways. 

NOTE: Over-all width should be checked with local iurisdietion. 

2223. Chassis shall be so constructed and body and equip- 
ment so mounted that the vehicle driver shall be able to see the 
ground 20 feet ahead when the driver is in his normal driving 
position without leaving or rising in his seat. He shall be able 
to see the ground immediately adjacent to the driver's side of the 
vehicle. I t  is recommended that mirrors, or other provisions, be 
made for vision on the opposite side of the vehicle. 

NOTE: Best design dictates either a cab forward or cab-over-engine 
arrangement to insure tha t  the driver is placed sufficiently far forward so 
tha t  he can see the ground a short distance ahead of the vehicle. 

23. Engine. 

231. General Performance Specifications and Arrange- 
meats:  

2311. The vehicle shall be powered by means of an internal 
combustion engine, with a minimum cubic inch piston displace- 
ment as indicated in Paragraph 2313, capable of developing 
sufficient power under operating conditions to achieve the re- 
quired rate of acceleration as specified in Paragraph 2312. 

2312. The vehicle shall be consistently able, when fully 
loaded, of accelerating from 0 to 50 miles per hour within the 
following maximum times: 

Class Gross Vehicle Weight (Pounds) Time (Seconds) 
1 8,000-20,000 30 
2 20,000-25,000 35 
3 25,000-30,000 40 
4 30,000-35,000 45 
5 35,000-40,000 50 
6 40,000-45,000 55 
7 45,000 and over 60 

The above acceleration times shall be achieved in ambient 
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temperatures varying from 0 degrees F to 100 degrees F and at 
elevations up to 2,000 feet. 

2313. In addition to being capable of meeting the above 
acceleration requirements, the engine shall also h'tve the follow- 
ing minimum cubic inch piston displacement: 

Class Gross Vehicle Weight (Pounds) Displacement (Cu. In.) 
1 8,000-20,000 400 
2 20,000-25,000 475 
3 25,000-30,000 525 
4 30,000-35,000 600 
5 35,000-40,000 700 
6 40,000-45,000 800 
7 45,000 and over 900 

2314. I t  is recommended that  gasoline engines be used for 
aircraft rescue and fire fighting service due to their higher horse- 
power-to-weight ratio and greater acceleration capability. 

NOTE: In some cases the acceleration time required can be met with 
en.gi.nes with less displacement than specified above. Nevertheless, the 
mmEnum displacement is required because of greater over-all performance 
obtained from larger displacement engines. 

On the other hand, it may be that with certain types of engine design 
the required acceleration cannot be obtained even though engines meeting 
the required minimum displacement are used. In such cases, the accelera- 
tion time demanded still stands as a minimum requirement. 

Special high compression "souped-up" engines should be avoided to 
allow the use of regular grade fuels, and to reduce the frequency and care 
required in engine tune up. 

2315. Where the engine(s) are used to power both the chassis 
and fire fighting pumps, provision shall be made to insure that  
the operation of the pump will not, under any circumstances, 
either cause the engine(s) to stall or more than momentari ly 
cause a slight drop in pressure. The vehicle shall also be capable 
of full rated capacity while conducting the mud and sand test 
as stipulated in Paragraph*. 

2316. The engine shall be equipped with a governor which 
shall be set at not more than the maximum permissible revolu- 
tions-per-minute recommended by the engine manufacturer.  

2317. The provisions appearing in Sections 232, 233, 234 
and 235 contain recommendations for the engine and its acces- 
sories and systems which have proven desirable in crash fire 
fighting vehicles. 

*Work to date on Paragraph referenced not completed. 
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232. Engine Cooling Systems. 
2321. LIQUID COOLED ENGINES. 

a. The cooling system should be of the closed, forced-feed 
type using a circulating pump. The radiator, cylinder block, 
cylinder head, fan and water pump shall be of ample capacity to 
permit continuous flow with full load operation of the engine a t  
both stationary and maximum vehicle speed without boiling the 
coolant under temperature conditions up to 110 degrees F. The 
cooling system shall be provided with an automatic thermostat 
for prompt engine warming. 

b. Radiator shutters furnished for cold climates shall be 
of the automatic type, and be designed to open automatically 
upon failure. 

2322. AIR-COOLED ENGINES.  

a. Air-cooled engines shall be so designed and installed 
as to permit the vehicle to stand still and pump for indefinite 
periods without overheating. 

b. Air-cooled engine design and installation shall provide 
for sufficient rate of flow and distribution of air to hold cylinder 
head and oil temperatures within manufacturer's prescribed 
limits under all operating conditions. This shall include full 
power operation for prolonged periods with ambient temperatures 
up to 110 degrees F, at both stationary and maximum vehicle 
speed. 

c. Cylinder head and oil temperature gages that clearly 
indicate maximum permissible :operating temperature shall be 
mounted in. the cab and elsewhere, as required, to be plainly 
visible to the driver. 

233. Fuel System. 

2331. For gasoline engines, a complete fuel system should in- 
elude a mechanically driven fuel pump, auxiliary electric fuel 
pump, fuel strainer and necessary piping, including a flexible fuel 
line from the fuel pump to the tank line. All fuel lines shall be 
protected from damage, exhaust heat, and exposure to ground 
fire. 

2332. An accessible strainer shall be provided for each fuel 
line and a drain shall be provided at the bottom of the fuel tank. 

2333. Fuel tanks shall not be installed in such a manner as to 
permit gravity feed to the carburetor. 
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2334. Fuel tanks shall be provided with an Underwriters' 
Laboratories, inc. or Factory Mutual Laboratory approved 
flame arrester relief fitting on the filler opening. 

2335. Fuel tank capacity shall be sufficient to provide for 
two (2) hours pumping at rated capacity. 

234. Engine Crankshaft. 

2341. Crankshaft shall be statically and dynamically bal- 
anced to the maximum permissible revolutions-per-minute estab- 
lished by the engine manufacturer. 

235. Muffler. 

2351. The vehicle shall be furnished with an exhaust system, 
tailpipe, and muffler of such size as to avoid undue increase in 
back pressure and shall be located and constructed in such a man- 
ner that entrance of exhaust gases into the cab will be minimized 
under all conditions of operation. Exhaust pipe shall be stainless 
steel and muffler shall be of high grade rust resistant materials 
and be equipped with a spark arrester. 

2352. Location of the tailpipe and muffler shall be protected 
from damage due to traversing rough terrain. 

24. Vehicle Electrical System. 

241. Each gasoline engine shall be equipped with a coin- 
plete and separate battery starting system. Where greater en- 
gine reliability is desired, a complete dual ignition may be re- 
quired. Such dual ignition systems shall consist of two complete 
and separate batteries and arranged so that starting and ignition 
systems may be operated on either battery starting system. 

242. The vehicle shall be provided with a complete electrical 
system of either the 12 or 24 volt type. 

243. An alternator and rectifier, capable of delivering a 
minimum of 100 amperes, 12 volts or 50 amperes, 24 volts, shall 
be provided. 

244. Two independent battery systems shall be provided, 
with a selector switch located in the cab. For 12 volt systems, 
there shall be two (2) 12 volt batteries, 150 ampere hour capacity 
each, at 20 hour rate. For 24 volt systems, there shall be two (2) 
24 volt batteries, 100 ampere hour capacity each, or four (4) 12 
volt batteries, 100 ampere hour capacity each, at 20 hour rate. 
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245. Provisions shall be provided to permit  plugging into 
local electric power supplies to maintain bat tery  charging. 

245. An engine preheating device shall be provided as an 
ttid to rapid starting and high initial engine performance. 

247. The electrical system shall be insulated and water- 
proofed. All wiring in locations subject to possible ground fires 
shall have fire resistant covering. Radio suppression of the elec- 
trical system, sufficient to assure positive operation of radio 
equipment without interference to any other communications on 
the airport is required. 

25. Vehicle Drive. 

251. The drive shall provide for the constant transmission 
of power from the engine flywheel to the wheels of the vehicle 
with such multiplication of power that  the vehicle is capable of 
traveling at all speeds necessary for effective aircraft rescue and 
fire fighting service. The drive shall incorporate % fluid coupling 
or torque converter. 

252. The entire drive train shall be designed with sufficient 
torque capacity to slip the wheels of the fully loaded and bal- 
anced vehicle on pavement  having a coefficient of friction of 0.6. 
A certificate from an N F P A  approved Labora to ry t  tha t  all 
components of the drive train, from engine to wheels, meet  this 
requirement shall be furnished with bids. 

253. Differentials, over-running clutches or other automatic  
devices shall be incorporated in the drive to permit  differences 
in angular velocity between front  and rear axles and driving 
wheels so tha t  traction will not be destroyed nor drive shafts 
torsionally wound up due to variations in tire rolling radius and 
steering of wheels. 

254. Positive drive to each wheel is required to negotiate 
soft ground, unimproved surfaces, snow or ice. Positive wheel 
drive may be achieved by the use of torque proportioning or no- 
spin differentials, or by means of other automatic  devices which 
will insure tha t  each wheel of the vehicle is driven independently 
of the other wheels. This shall be accomplished without  sacrific- 
ing the necessary differential action referred to in Paragraph 253. 

ta t  the present time there is no Laboratory offering such a certificate. It 
is hoped that prior to Final Adoption of these Specifications by the NFPA, 
arrangements can be made to establish such certification at a number of 
Laboratories. 
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NOTE: Drive from the engine flywheel to the wheels is usually ac- 
complished by a drive train consisting of the following: torque converter, 
clutch, transmission, transfer case, propeller shafts, and axle drives. 
Some components of the drive train may be combined or eliminated. 

In order to drive to the front and rear axles, or bogies as the case may 
be, and yet to provide for the required differential action, the transfer case 
incorporates an over-running clutch, center differential, or other auto- 
matic device acconlplishing tim same function. 

Positive wheel drive requires that the automatic device referred to 
above prevents the vehicle from stalling because the wheels of the h'ont 
or rear axles, but not both, lack traction. 

Positive wheel drive also requires that axle differentials, and interaxle 
differentials when furnished, be of the no-spin or torque-proportioning 
type. 

A properly designed positive wheel drive system makes it impossible to 
stall a vehicle as long as any wheel has traction. 

255. T h e  t ransmiss ion  shall  h a v e  sufficient range  of gears 
to  p rov ide  a top  speed in h ighes t  gear of 50 m p h  and  enough  re- 
duc t ion  in lowest  gear  to p roduce  the t r ac t i ve  effort  needed  to 
ascend a 50 per  cent  grade.  Spac ing  of i n t e rm ed ia t e  gears shall  
p rov ide  an a d e q u a t e  n u m b e r  of speeds for all ope ra t ing  condi-  
t ions w i t h o u t  excessive over lap .  

NOTE: Spacing of transmission ratios shall not be more than 80 per cent 
of the converter torque multiplication ratio. On vehicles with a gross 
weight of 30,000 lbs. and above, the torque converter transmission shall 
be constant mesh or planetary type for shifting up or down throughout 
ranges provided. 

The input torque capacity of the transmission must be increased pro- 
portional to the torque multiplication ratio of the converter. Because of 
the high input torque, sliding type transmission gears are not permitted 
for up or down shifting on any size vehicle. 

256. F r o n t  and rear  axles shall  be of s t u r d y  cons t ruc t ion  and 
shall  h a v e  a gear  r educ t ion  c o m m e n s u r a t e  wi th  the  t i re  size 
used. W i t h  t i res  size 14:00 x 24, or larger,  double  r educ t ion  t y p e  
axles shall  be furnished.  W i t h  double  r educ t ion  t y p e  axles t he  
final r educ t ion  ra t io  shall no t  be less t h a n  2 to  1. 

NOTE: Experience in heavy-duty equipment has demonstrated that 
with larger diameter tires it is necessary to have a greater axle reduction 
in order to obtain the required over-all reduction in the drive line. 

This larger axle reduction can best be obtained by two reductions in- 
stead of one, thereby reducing teeth loading and permitting greater clear- 
ance under the center of the axles. 

The double reduction may be obtained either by means of two reduc- 
tions in the differential carrier, or one reduction in the differential carrier 
and a second, or final, reduction beyond the differential. 
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257. The rated capaci ty  of the axles at the ground shall 
exceed the max imum imposed load on level ground by l 0 per cent. 

NOTE: For example, if the loads on the front and rear axles of a truck 
are measured by a scale at the ground to be 18,000 lbs. and 19,000 lbs. 
respectively, then the rated eapa(;ity of the axles shall not be less than 
1(,t,800 lbs. for the front axle and 20,900 lbs. for the rear axle. 

A certificate from the axle manufacturer  as to the ratings of the 
axles for the service and tire size shall be furnished with bids. 

258. The torque capaci ty of all components  of the axle 
drive, including reduction gears, differentials, drive shafts and 
universal joints, shall be adequate  to t ransmit  the torque neces- 
sary to slip the wheels of the axle when the axle is carrying the 
max imum imposed load on level ground for a coefficient of fric- 
tion between the tires and the ground of 0.6. 

259. All steering driving axles shall be equipped with steer- 
lug drive ends of the constant  velocity type, or other provision 
shall be nmde to completely eliminate cyclical fluctuations in 
the angular velocity of the wheels when they are cramped in the 
steering position. 

26. Other Chassis Components .  

261. C l u t c h .  On vehicles with a gross weight of 3(},0(}0 
lbs. or more, the clutch shall be provided with a power assist for 
easier operation. 

262. T r a n s m i s s i o n .  Where a fire fighting pump is driven 
from the chassis transmission, provision shall be made in design 
of the power take-off to allow uninterrupted transmission of 
power to tile pump even though the transmission gears are being 
shifted, clutch is released, or the transmission is placed in any  
of its speed ranges. 

263. T r a n s f e r  Case .  The transfer case m a y  be either 
gear or chain operated. If  chain is employed, adequate  provision 
shall be made for ad jus tment  of the chain duc to wear. 

264. Suspension.  

2641. The suspension sys tem shall be designed to allow the 
vehicles, loaded or unloaded, to t ravel  at  high speeds over im- 
proved road surfaces, and a t  modera te  speeds over rough, un- 
improved terrain. Special consideration shall be given to the 
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need for cushioning road shocks, providing adequate wheel 
motion, and reducing unsprung weight. 

2642. Design of the axles and suspension system shall be 
such that the total unsprung weight of the vehicle will not be 
greater than 20 per cent of the gross weight of the vehicle when 
fully loaded. 

NOTE: Unsprung  weight is tha t  port ion of the vehicle weight not  carried 
by the chassis springs. 

2643. Design of axles and suspension system shall also pro- 
vide for an individual wheel motion above level ground of not less 
than 10 inches for vehicles under 30,000 lbs. gross weight, and 12 
inches for vehicles 30,000 lbs. and over gross weight. Spring de- 
sign shall be such that at least two inches of spring deflection re- 
mains before bottoming of springs when the vehicle is fully 
loaded and on level ground. 

2644. Double acting hydraulic shock absorbers shall be fur- 
nished on front axles. Front and rear axles shall be furnished 
with stops for bottoming to prevent damage to axles, propeller 
shafts, engine oil pan, or any other portions of the chassis which 
may be damaged by wheel motion beyond allowable amounts. 

265. Wheels and Tires. 
2651. All vehicles shall be furnished with large diameter, 

single tires of the same size, same axle tread, and same tire tread 
design. 

2652. Minimum tire size, depending on gross vehicle weight 
and number of axles used, shall be in accordance with the fol- 
lowing table : 

G r o s s  Vehic le  W e i g h t  T y p e  Drive 
( lb s . )  4 x 4 6 x 6 8 x 8 

8,000-20,000 10:00 x 20 - -  - -  
20,000-25,000 12:00 x 20 - 
25,000-30,000 14:00 x 20 12:00 x 20 
30,000-35,000 14:00 x 24 14:00 x 20 12:00 x 20 
35,000 40,000 16:00 x 25 I1:00 x 24 1-1:00 x 2(I 
t0,000 45,000 18:00 x 25 16:00 x 25 14:00 x 21 
-15,000 and over 21:00 x 25 18:00 x 25 16:00 x 25 

NOTES: 
(1) Tubeless tires of equivalent size may  be subst i tuted.  
(2) Nu m ber  of plies and inflation pressure shall be selected so tha t  the 

load-carrying capacity of all tires according to current  Tire and Rim 
Association, Inc., ,'atings will a t  least equal actual imposed load on level 
ground. 


