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I M P O RTAN T  N O T I C E S  AN D  D I S C L AI M E RS  C O N C E RN I N G  N FPA
®

 S TAN D ARD S

N F PA
®

 c o d e s ,  s tan d ar d s ,  r e c o m m e n d e d  p r ac ti c e s ,  an d  g u i d e s  ( “ N F PA S tan d ar d s ” ) ,  o f wh i c h  th e  d o c u m e n t
c o n tai n e d  h e r e i n  i s  o n e ,  ar e  d e ve l o p e d  th r o u g h  a c o n s e n s u s  s tan d ar d s  d e ve l o p m e n t p r o c e s s  ap p r o ve d  b y th e
Am e r i c an  N ati o n al  S tan d ar d s  I n s ti tu te .  T h i s  p r o c e s s  b r i n g s  to g e th e r  vo l u n te e r s  r e p r e s e n ti n g  var i e d  vi e wp o i n ts
an d  i n te r e s ts  to  ac h i e ve  c o n s e n s u s  o n  fre  an d  o th e r  s afe ty i s s u e s .  Wh i l e  th e  N F PA ad m i n i s te r s  th e  p r o c e s s  an d
e s tab l i s h e s  r u l e s  to  p r o m o te  fai r n e s s  i n  th e  d e ve l o p m e n t o f c o n s e n s u s ,  i t d o e s  n o t i n d e p e n d e n tl y te s t,  e val u ate ,  o r
ve r i fy th e  ac c u r ac y o f an y i n fo r m ati o n  o r  th e  s o u n d n e s s  o f an y j u d g m e n ts  c o n tai n e d  i n  N F PA S tan d ar d s .

T h e  N FPA d i s c l ai m s  l i ab i l i ty fo r  an y p e r s o n al  i n j u r y,  p r o p e r ty,  o r  o th e r  d am ag e s  o f an y n atu r e  wh ats o e ve r,
wh e th e r  s p e c i al ,  i n d i r e c t,  c o n s e q u e n ti al  o r  c o m p e n s ato r y,  d i r e c tl y o r  i n d i r e c tl y r e s u l ti n g  fr o m  th e  p u b l i c ati o n ,  u s e
o f,  o r  r e l i an c e  o n  N F PA S tan d ar d s .  T h e  N F PA al s o  m ake s  n o  g u ar an ty o r  war r an ty as  to  th e  ac c u r ac y o r
c o m p l e te n e s s  o f an y i n fo r m ati o n  p u b l i s h e d  h e r e i n .

I n  i s s u i n g  an d  m aki n g  N F PA S tan d ar d s  avai l ab l e ,  th e  N F PA i s  n o t u n d e r taki n g  to  r e n d e r  p r o fe s s i o n al  o r  o th e r
s e r vi c e s  fo r  o r  o n  b e h al f o f an y p e r s o n  o r  e n ti ty.  N o r  i s  th e  N F PA u n d e r taki n g  to  p e r fo r m  an y d u ty o we d  b y an y
p e r s o n  o r e n ti ty to  s o m e o n e  e l s e .  An yo n e  u s i n g  th i s  d o c u m e n t s h o u l d  r e l y o n  h i s  o r  h e r  o wn  i n d e p e n d e n t
j u d g m e n t o r,  as  ap p r o p r i ate ,  s e e k th e  ad vi c e  o f a c o m p e te n t p r o fe s s i o n al  i n  d e te r m i n i n g  th e  e x e r c i s e  o f
r e as o n ab l e  c ar e  i n  an y g i ve n  c i r c u m s tan c e s .

T h e  N FPA h as  n o  p o we r,  n o r  d o e s  i t u n d e r take ,  to  p o l i c e  o r  e n fo r c e  c o m p l i an c e  wi th  th e  c o n te n ts  o f N F PA
S tan d ar d s .  N o r  d o e s  th e  N F PA l i s t,  c e r ti fy,  te s t,  o r  i n s p e c t p r o d u c ts ,  d e s i g n s ,  o r  i n s tal l ati o n s  fo r  c o m p l i an c e  wi th
th i s  d o c u m e n t.  An y certifcation  o r  o th e r  s tate m e n t o f c o m p l i an c e  wi th  th e  r e q u i r e m e n ts  o f th i s  d o c u m e n t s h al l
n o t b e  attr i b u tab l e  to  th e  N F PA an d  i s  s o l e l y th e  r e s p o n s i b i l i ty o f th e  certifer  o r  m ake r  o f th e  s tate m e n t.

RE M I N D E R:  U P D AT I N G  O F N FPA S TAN D ARD S

U s e r s  o f N F PA c o d e s ,  s tan d ar d s ,  r e c o m m e n d e d  p r ac ti c e s ,  an d  g u i d e s  ( “ N F PA S tan d ar d s ” )  s h o u l d  b e
awar e  th at th e s e  d o c u m e n ts  m ay b e  s u p e r s e d e d  at an y ti m e  b y th e  i s s u an c e  o f a n e w e d i ti o n ,  m ay b e
am e n d e d  wi th  th e  i s s u an c e  o f Te n tati ve  I n te r i m  Am e n d m e n ts  ( T I As ) ,  o r  b e  c o r r e c te d  b y E r r ata.  I t i s
i n te n d e d  th at th r o u g h  r e g u l ar  r e vi s i o n s  an d  am e n d m e n ts ,  p ar ti c i p an ts  i n  th e  N F PA s tan d ar d s
d e ve l o p m e n t p r o c e s s  c o n s i d e r  th e  th e n -c u r r e n t an d  avai l ab l e  i n fo r m ati o n  o n  i n c i d e n ts ,  m ate r i al s ,
te c h n o l o g i e s ,  i n n o vati o n s ,  an d  m e th o d s  as  th e s e  d e ve l o p  o ve r  ti m e  an d  th at N F PA S tan d ar d s  refect
th i s  c o n s i d e r ati o n .  T h e r e fo r e ,  an y p r e vi o u s  e d i ti o n  o f th i s  d o c u m e n t n o  l o n g e r  r e p r e s e n ts  th e  c u r r e n t
N FPA S tan d ar d  o n  th e  s u b j e c t m atte r  ad d r e s s e d .  N F PA e n c o u r ag e s  th e  u s e  o f th e  m o s t c u r r e n t e d i ti o n
o f an y N F PA S tan d ar d  [ as  i t m ay b e  am e n d e d  b y T I A( s )  o r  E r r ata]  to  take  ad van tag e  o f c u r r e n t
e x p e r i e n c e  an d  u n d e r s tan d i n g .  An  offcial  N F PA S tan d ar d  at an y p o i n t i n  ti m e  c o n s i s ts  o f th e  c u r r e n t
e d i ti o n  o f th e  d o c u m e n t,  i n c l u d i n g  an y i s s u e d  T I As  an d  E r r ata th e n  i n  e ffe c t.

To  d e te r m i n e  wh e th e r  an  N F PA S tan d ar d  h as  b e e n  am e n d e d  th r o u g h  th e  i s s u an c e  o f T I As  o r
c o rr e c te d  b y E r r ata,  vi s i t th e  “ C o d e s  &  S tan d ar d s ”  s e c ti o n  at www. n fp a. o r g .

I S B N :  9 7 8 - 1 4 5 5 9 3 0 2 8 -9  ( P r i n t)
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AD D I T I O N AL  I M P O RTAN T  N O T I C E S  AN D  D I S C L AI M E RS  C O N C E RN I N G  N FPA
®

 S TAN D ARD S

U p d ati n g o f N FPA S tan d ard s

U s e r s  o f N F PA c o d e s ,  s tan d ar d s ,  r e c o m m e n d e d  p r a c ti c e s ,  an d  g u i d e s  ( “ N F PA S ta n d a r d s ” )  s h o u l d  b e  awar e  th a t th e s e
d o c u m e n ts  m ay b e  s u p e r s e d e d  at an y ti m e  b y th e  i s s u a n c e  o f a  n e w e d i ti o n ,  m ay b e  am e n d e d  wi th  th e  i s s u an c e  o f Te n ta ti ve
I n te r i m  Am e n d m e n ts  ( T I As ) ,  o r  b e  c o r r e c te d  b y E r r a ta .  I t i s  i n te n d e d  th at th r o u g h  r e gu l ar  r e vi s i o n s  an d  a m e n d m e n ts ,
p arti c i p an ts  i n  th e  N F PA s tan d ar d s  d e ve l o p m e n t p r o c e s s  c o n s i d e r  th e  th e n - c u r r e n t a n d  avai l ab l e  i n fo r m ati o n  o n  i n c i d e n ts ,
m ate r i al s ,  te c h n o l o g i e s ,  i n n o va ti o n s ,  an d  m e th o d s  as  th e s e  d e ve l o p  o ve r  ti m e  a n d  th a t N F PA S tan d ar d s  refect th i s
c o n s i d e r ati o n .  T h e r e fo r e ,  a n y p r e vi o u s  e d i ti o n  o f th i s  d o c u m e n t n o  l o n ge r  r e p r e s e n ts  th e  c u r r e n t N F PA S ta n d a r d  o n  th e
s u b j e c t m a tte r  ad d r e s s e d .  N F PA e n c o u r ag e s  th e  u s e  o f th e  m o s t c u r r e n t e d i ti o n  o f an y N F PA S ta n d ar d  [ as  i t m a y b e  am e n d e d
b y T I A( s )  o r  E r r a ta ]  to  ta ke  a d van tag e  o f c u r r e n t e x p e r i e n c e  a n d  u n d e r s tan d i n g .  An  offcial  N F PA S tan d ar d  a t a n y p o i n t i n
ti m e  c o n s i s ts  o f th e  c u r r e n t e d i ti o n  o f th e  d o c u m e n t,  i n c l u d i n g  an y i s s u e d  T I As  an d  E r r a ta  th e n  i n  e ffe c t.

To  d e te r m i n e  wh e th e r  a n  N F PA S ta n d a r d  h as  b e e n  a m e n d e d  th r o u g h  th e  i s s u a n c e  o f T I As  o r  c o r r e c te d  b y E r r ata,  vi s i t th e
“ C o d e s  &  S tan d ar d s ”  s e c ti o n  a t www. n fp a. o r g .

I n te rp re tati o n s  o f N FPA S tan d ard s

A s tate m e n t,  wr i tte n  o r  o r al ,  th at i s  n o t p r o c e s s e d  i n  ac c o r d an c e  wi th  S e c ti o n  6  o f th e  Re gu l ati o n s  Go ve r n i n g th e
D e ve l o p m e n t o f N F PA S ta n d ar d s  s h a l l  n o t b e  c o n s i d e r e d  th e  offcial  p o s i ti o n  o f N F PA o r  a n y o f i ts  C o m m i tte e s  an d  s h a l l  n o t
b e  c o n s i d e r e d  to  b e ,  n o r  b e  r e l i e d  u p o n  as ,  a F o r m al  I n te r p r e tati o n .

P ate n ts

T h e  N F PA d o e s  n o t ta ke  an y p o s i ti o n  wi th  r e s p e c t to  th e  va l i d i ty o f an y p ate n t r i gh ts  r e fe r e n c e d  i n ,  r e l a te d  to ,  o r  a s s e r te d  i n
c o n n e c ti o n  wi th  a n  N F PA S ta n d a r d .  T h e  u s e r s  o f N F PA S tan d ar d s  b e ar  th e  s o l e  r e s p o n s i b i l i ty fo r  d e te r m i n i n g  th e  val i d i ty o f
a n y s u c h  p a te n t r i g h ts ,  as  we l l  as  th e  r i s k o f i n fr i n g e m e n t o f s u c h  r i g h ts ,  an d  th e  N F PA d i s c l a i m s  l i a b i l i ty fo r  th e  i n fr i n ge m e n t
o f an y p ate n t r e s u l ti n g fr o m  th e  u s e  o f o r  r e l i a n c e  o n  N F PA S tan d a r d s .

N F PA ad h e r e s  to  th e  p o l i c y o f th e  Am e r i c an  N ati o n al  S tan d a r d s  I n s ti tu te  ( AN S I )  r e g ar d i n g th e  i n c l u s i o n  o f p ate n ts  i n
Am e r i c a n  N a ti o n a l  S ta n d ar d s  ( “ th e  AN S I  P a te n t P o l i c y” ) ,  an d  h e r e b y gi ve s  th e  fo l l o wi n g n o ti c e  p u r s u an t to  th a t p o l i c y:

N O T I C E :  T h e  u s e r ’ s  atte n ti o n  i s  c al l e d  to  th e  p o s s i b i l i ty th at c o m p l i a n c e  wi th  a n  N F PA S ta n d ar d  m a y r e q u i r e  u s e  o f an
i n ve n ti o n  c o ve r e d  b y p ate n t r i gh ts .  N F PA take s  n o  p o s i ti o n  as  to  th e  val i d i ty o f a n y s u c h  p a te n t r i g h ts  o r  a s  to  wh e th e r  s u c h
p ate n t r i gh ts  c o n s ti tu te  o r  i n c l u d e  e s s e n ti al  p ate n t c l a i m s  u n d e r  th e  AN S I  P ate n t P o l i c y.  I f,  i n  c o n n e c ti o n  wi th  th e  AN S I  P a te n t
P o l i c y,  a  p ate n t h o l d e r  h as  fled  a  s tate m e n t o f wi l l i n g n e s s  to  g r an t l i c e n s e s  u n d e r  th e s e  r i gh ts  o n  r e a s o n a b l e  an d
n o n d i s c r i m i n a to r y te r m s  an d  c o n d i ti o n s  to  ap p l i c a n ts  d e s i r i n g  to  o b tai n  s u c h  a  l i c e n s e ,  c o p i e s  o f s u c h  fled  s ta te m e n ts  c a n  b e
o b tai n e d ,  o n  r e q u e s t,  fr o m  N F PA.  F o r  fu r th e r  i n fo r m a ti o n ,  c o n ta c t th e  N F PA at th e  a d d r e s s  l i s te d  b e l o w.

L aw an d  Re gu l ati o n s

U s e r s  o f N F PA S ta n d ar d s  s h o u l d  c o n s u l t ap p l i c a b l e  fe d e r al ,  s tate ,  a n d  l o c al  l aws  an d  r e gu l ati o n s .  N F PA d o e s  n o t,  b y th e
p u b l i c ati o n  o f i ts  c o d e s ,  s ta n d a r d s ,  r e c o m m e n d e d  p r ac ti c e s ,  an d  gu i d e s ,  i n te n d  to  u r ge  ac ti o n  th a t i s  n o t i n  c o m p l i a n c e  wi th
ap p l i c a b l e  l a ws ,  a n d  th e s e  d o c u m e n ts  m a y n o t b e  c o n s tr u e d  a s  d o i n g  s o .

C o p yri gh ts

N F PA S ta n d ar d s  a r e  c o p yr i gh te d .  T h e y ar e  m ad e  avai l ab l e  fo r  a  wi d e  var i e ty o f b o th  p u b l i c  an d  p r i vate  u s e s .  T h e s e  i n c l u d e
b o th  u s e ,  b y r e fe r e n c e ,  i n  l aws  a n d  r e gu l a ti o n s ,  an d  u s e  i n  p r i vate  s e l f-r e gu l a ti o n ,  s ta n d a r d i z ati o n ,  an d  th e  p r o m o ti o n  o f s a fe
p r ac ti c e s  a n d  m e th o d s .  B y m a ki n g th e s e  d o c u m e n ts  avai l ab l e  fo r  u s e  an d  a d o p ti o n  b y p u b l i c  au th o r i ti e s  a n d  p r i va te  u s e r s ,  th e
N F PA d o e s  n o t wa i ve  a n y r i gh ts  i n  c o p yr i gh t to  th e s e  d o c u m e n ts .

U s e  o f N F PA S ta n d a r d s  fo r  r e gu l a to r y p u r p o s e s  s h o u l d  b e  ac c o m p l i s h e d  th r o u g h  ad o p ti o n  b y r e fe r e n c e .  T h e  te r m
“ a d o p ti o n  b y r e fe r e n c e ”  m e a n s  th e  c i ti n g o f ti tl e ,  e d i ti o n ,  a n d  p u b l i s h i n g  i n fo r m a ti o n  o n l y.  An y d e l e ti o n s ,  ad d i ti o n s ,  a n d
c h an ge s  d e s i r e d  b y th e  a d o p ti n g  au th o r i ty s h o u l d  b e  n o te d  s e p a r ate l y i n  th e  ad o p ti n g  i n s tr u m e n t.  I n  o r d e r  to  a s s i s t N F PA i n
fo l l o wi n g  th e  u s e s  m a d e  o f i ts  d o c u m e n ts ,  ad o p ti n g  a u th o r i ti e s  ar e  r e q u e s te d  to  n o ti fy th e  N F PA ( Atte n ti o n :  S e c r e ta r y,
S tan d a r d s  C o u n c i l )  i n  wr i ti n g o f s u c h  u s e .  F o r  te c h n i c a l  as s i s tan c e  an d  q u e s ti o n s  c o n c e r n i n g ad o p ti o n  o f N F PA S tan d a r d s ,
c o n tac t N F PA at th e  ad d r e s s  b e l o w.

Fo r Fu r th e r I n fo r m ati o n

Al l  q u e s ti o n s  o r  o th e r  c o m m u n i c ati o n s  r e l ati n g  to  N F PA S tan d ar d s  an d  al l  r e q u e s ts  fo r  i n fo r m ati o n  o n  N F PA p r o c e d u r e s
go ve r n i n g  i ts  c o d e s  an d  s tan d a r d s  d e ve l o p m e n t p r o c e s s ,  i n c l u d i n g i n fo r m ati o n  o n  th e  p r o c e d u r e s  fo r  r e q u e s ti n g  F o r m a l
I n te r p r e tati o n s ,  fo r  p r o p o s i n g  Te n ta ti ve  I n te r i m  Am e n d m e n ts ,  a n d  fo r  p r o p o s i n g r e vi s i o n s  to  N F PA s tan d ar d s  d u r i n g  r e gu l ar
r e vi s i o n  c yc l e s ,  s h o u l d  b e  s e n t to  N F PA h e ad q u ar te r s ,  ad d r e s s e d  to  th e  atte n ti o n  o f th e  S e c r e ta r y,  S ta n d a r d s  C o u n c i l ,  N F PA,  1
B atte r ym a r c h  P ar k,  P. O .  B o x  9 1 0 1 ,  Qu i n c y,  M A 0 2 2 6 9 - 9 1 0 1 ;  e m a i l :  s td s _ad m i n @ n fp a . o r g .

F o r  m o r e  i n fo r m a ti o n  a b o u t N F PA,  vi s i t th e  N F PA we b s i te  at www. n fp a . o r g .  Al l  N F PA c o d e s  a n d  s ta n d ar d s  c a n  b e  vi e we d  a t
n o  c o s t at www. n fp a. o r g/ d o c i n fo .
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1 9 0 0 - 1

N F PA an d  N ati o n al  F i r e  P r o te c ti o n  As s o c i a ti o n  a r e  r e g i s te r e d  tr ad e m a r ks  o f th e  N a ti o n al  F i r e  P r o te c ti o n  As s o c i ati o n ,  Qu i n c y,  M a s s a c h u s e tts  0 2 1 6 9 .

C o p yr i gh t ©  2 0 2 3  N ati o n al  F i r e  P r o te c ti o n  As s o c i a ti o n ® .  Al l  Ri g h ts  Re s e r ve d .

N FPA®  1 9 0 0

S tan d ard  fo r

Ai rc raft Re s c u e  an d  Firefghting Ve h i c l e s ,  Au to m o ti ve  Fi re  Ap p aratu s ,

Wi l d l an d  Fi re  Ap p aratu s ,  an d  Au to m o ti ve  Am b u l an c e s

2 0 2 4  E d i ti o n

T h i s  e d i ti o n  o f N F PA 1 9 0 0 ,  Standard for Aircraft Rescue and Firefghting Vehicles,  Automotive Fire
Apparatus,  Wildland Fire Apparatus,  and Automotive Ambulance,  was  p r e p ar e d  b y th e  Te c h n i c al
C o m m i tte e s  o n  F i r e  D e p a r tm e n t Ap p ar a tu s ,  Ai r c r a ft Re s c u e  a n d  Firefghting,  a n d  Am b u l an c e s .  I t
was  i s s u e d  b y th e  S ta n d ar d s  C o u n c i l  o n  O c to b e r  7 ,  2 0 2 2 ,  wi th  an  e ffe c ti ve  d ate  o f O c to b e r  2 7 ,  2 0 2 2 .

T h i s  e d i ti o n  o f N F PA 1 9 0 0  was  ap p r o ve d  as  an  Am e r i c an  N ati o n al  S tan d a r d  o n  O c to b e r  2 7 ,  2 0 2 2 .

O ri gi n  an d  D e ve l o p m e n t o f N FPA 1 9 0 0

F o r  th e  frst e d i ti o n  o f N F PA 1 9 0 0 ,  Standard for Aircraft Rescue and Firefghting Vehicles,  Automotive Fire
Apparatus,  Wildland Fire Apparatus,  and Automotive Ambulances,  th e  s i n gl e  l e ga c y s ta n d a r d s  N F PA 4 1 4 ,
N F PA 1 9 0 1 ,  N P FA 1 9 0 6 ,  an d  N F PA 1 9 1 7  we re  a l l  p ar t o f a d o c u m e n t c o n s o l i d ati o n  p l an  th at was
ap p r o ve d  d u r i n g th e  Ap r i l  2 0 1 9  S tan d a r d s  C o u n c i l  m e e ti n g th at a ffe c ts  al l  d o c u m e n ts  i n  th e
E m e r g e n c y Re s p o n s e  a n d  Re s p o n d e r  S a fe ty ( E RRS )  p r o j e c t.

M an y o f th e  c h an g e s  m a d e  fo r  th i s  e d i ti o n  we r e  r e l ate d  to  th e  c o n s o l i d ati o n  o f th e  l e ga c y
d o c u m e n ts  N F PA 4 1 4 ,  N F PA 1 9 0 1 ,  N F PA 1 9 0 6 ,  an d  N F PA 1 9 1 7  i n to  N F PA 1 9 0 0 .  I n  a d d i ti o n  to  th o s e
c h a n ge s  th at we r e  m a d e  to  m ake  th e  d o c u m e n t c o n s o l i d ati o n  p o s s i b l e ,  e ac h  o f th e  c o m m i tte e s  m ad e
signifcant c h a n ge s  to  th e  a r e as  o f th e  d o c u m e n t th e y ar e  r e s p o n s i b l e  fo r.  F o r  th e  a i r c r aft r e s c u e  a n d
frefghting  ( ARF F )  ve h i c l e s  r e q u i r e m e n ts  wi th i n  N F PA 1 9 0 0 ,  th e  ARF F  c o m m i tte e  m ad e  c h an g e s  to
fu r th e r  e x p l a i n  th e  e q u i val e n c y s tate m e n t to  b e tte r  a s s i s t th e  AH J .  T h e  ARF F  c o m m i tte e  a l s o  m a d e
c h a n ge s  to  th e  l e tte r i n g,  n u m b e r i n g ,  a n d  s tri p i n g r e q u i r e m e n ts  fo r  ARF F  ve h i c l e s ,  a n d  th e y i n c l u d e d
r e q u i r e m e n ts  fo r  th e  u s e  o f h yb r i d  e l e c tr i c  o r  e l e c tr i c  ARF F  ve h i c l e s  gi ve n  th e  i n c r e as e d  u s e  a n d
d e m an d  fo r  th e s e  typ e s  o f ARF F  ve h i c l e s .

F o r  th e  p o r ti o n s  o f N F PA 1 9 0 0  th at ar e  m ad e  u p  o f th e  l e ga c y d o c u m e n ts  N F PA 1 9 0 1  a n d  N F PA
1 9 0 6 ,  s o m e  o f th e  c h a n ge s  i n c l u d e d  th e  d e l e ti o n  o f d u p l i c a ti ve  m ate r i a l  an d  d u p l i c a ti ve  c h ap te r s ,
r e s u l ti n g  i n  a fu r th e r  c o n s o l i d ati o n  o f th e  m ate r i al  r e l ati ve  to  s tr u c tu r a l  ap p ar a tu s  o r  wi l d l an d
ap p ar a tu s .  An o th e r  c h an g e  was  th e  m o vi n g o f th e  e q u i p m e n t r e q u i r e m e n ts  fr o m  th e  m ai n  b o d y o f
th e  d o c u m e n t to  th e  a n n e x .  T h e  fre  d e p ar tm e n t a p p a r atu s  c o m m i tte e  a l s o  i n c l u d e d  n e w
r e q u i r e m e n ts  th at ad d r e s s  th e  va r i o u s  typ e s  o f e n g i n e s  th a t m i g h t b e  u s e d  o n  n e w ap p a r atu s ,  th e y
u p d ate d  th e  r e q u i r e m e n ts  ar o u n d  l e tte r i n g,  s tr i p i n g,  an d  th e  u s e  o f c o l o r s  a n d  retro-refective
m a te r i al s ,  wh i c h  g i ve s  th e  AH J  i n c r e a s e d  fexibility,  an d  th e y m a d e  c h an g e s  to  th e  o p ti c al  war n i n g
s ys te m s  o n  th e  ap p ar a tu s .

F o r  th e  p o r ti o n s  o f N F PA 1 9 0 0  th at ar e  m ad e  u p  o f th e  l e ga c y d o c u m e n t N F PA 1 9 1 7 ,  m an y o f th e
c h a n ge s  m ad e  r e l ate d  to  th e  c o n s o l i d ati o n  o f th e  d o c u m e n t.  O n e  o f th e  m o s t signifcant c h a n ge s
m a d e  b y th e  am b u l a n c e  c o m m i tte e  wa s  to  r e m o ve  th e  r e q u i r e m e n t o n  s e atb e l t war n i n g s ys te m s .  T h e
c o m m i tte e  p r o vi d e d  a d e ta i l e d  s u b s tan ti a ti o n  fo r  th i s  c h an g e  an d  i n c l u d e d  an n e x  m ate r i al  r e l ati n g
to  th e  c h an g e .  T h e  a m b u l an c e  c o m m i tte e  al s o  m ad e  c h an g e s  to  th e  r e q u i r e m e n ts  to  th e  o p ti c a l
war n i n g s ys te m s .

F o r  m o r e  i n fo r m a ti o n  a b o u t th e  E RRS  c o n s o l i d a ti o n  p r o j e c t,  s e e  n fp a. o r g / e r r s .
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C h ap te r 5 Ai rc raft I n te ri o r Ac c e s s  Ve h i c l e
( N FPA 4 1 4 )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  5 1

5 . 1 Ge n e r a l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  5 1
5 . 2 AI AV Ve h i c l e  Re q u i r e m e n ts .  . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  5 1
5 . 3 AI AV B o d y.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  5 2
5 . 4 AI AV Ai r c r a ft Ac c e s s / E g r e s s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  5 2
5 . 5 AI AV D o c ki n g  P l a tfo r m .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  5 2
5 . 6 AI AV P e r fo r m a n c e  Re q u i r e m e n ts .  . . . . . . . . . . . . . . . . . . 1 9 0 0 –  5 2
5 . 7 AI AV S a fe ty Re q u i r e m e n ts .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  5 3
5 . 8 AI AV Ac c e p ta n c e  C r i te r i a .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  5 4

C h ap te r 6 ARFF Ap p aratus  — Ac c e p tan c e  C ri te ri a
( N FPA 4 1 4 )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  5 7

6 . 1 Ge n e r a l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  5 7
6 . 2 C o m p o n e n t M an u fa c tu r e r ' s  Certifcation.  . . . . . 1 9 0 0 –  5 7
6 . 3 P r o to typ e  Ve h i c l e  Te s ts .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  5 7

6 . 4 O p e r ati o n a l  Te s ts .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  7 1

C h ap te r 7 Fi re  Ap p aratus  — G e n e ral
Re q u i re m e n ts  ( N FPA 1 9 0 1 / 1 9 0 6 )  . . . . . . . . . . 1 9 0 0 –  7 5

7 . 1 Ad m i n i s tr a ti o n .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  7 5
7 . 2 Ge n e r a l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  7 5
7 . 3 Re q u i r e m e n ts  b y Ap p a r a tu s  Typ e .  . . . . . . . . . . . . . . . . . . 1 9 0 0 –  7 6
7 . 4 Re s p o n s i b i l i ty o f th e  P u r c h a s e r.  . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  7 6
7 . 5 Re s p o n s i b i l i ty o f th e  C o n tr a c to r.  . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  7 6
7 . 6 F i r e  Ap p ar a tu s  C o m p o n e n ts .  . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  7 7
7 . 7 L e g a l  Re q u i r e m e n ts .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  7 7
7 . 8 T h i r d -P a r ty Certifcation  o f Te s t Re s u l ts .  . . . . . . . . 1 9 0 0 –  7 7
7 . 9 M a n u fa c tu r e r  Certifcation  o f Te s t Re s u l ts .  . . . . 1 9 0 0 –  7 7
7 . 1 0 P e r s o n n e l  P r o te c ti o n .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  7 7
7 . 1 1 C o n tr o l s  a n d  I n s tr u c ti o n s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  7 7
7 . 1 2 O n b o a r d  D ata M a n ag e m e n t a n d

C o m m u n i c a ti o n s  E q u i p m e n t.  . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  7 8
7 . 1 3 C o m p o n e n t P r o te c ti o n .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  7 8
7 . 1 4 Ve h i c l e  S tab i l i ty.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  7 8
7 . 1 5 F i r e  Ap p ar a tu s  P e r fo r m a n c e .  . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  7 9
7 . 1 6 H i g h wa y P e r fo r m a n c e .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  7 9
7 . 1 7 S e r vi c e a b i l i ty.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  7 9
7 . 1 8 Ge n e r a l  P r e -D e l i ve r y Te s ts .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  7 9
7 . 1 9 Te s ts  o n  D e l i ve r y.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  8 0
7 . 2 0 D o c u m e n ta ti o n .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  8 0
7 . 2 1 D a ta  Re q u i r e d  o f th e  C o n tr a c to r.  . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  8 0
7 . 2 2 S ta te m e n t o f E x c e p ti o n s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  8 2
7 . 2 3 E V E n g i n e  E q u i p p e d  Ap p a r a tu s .  . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  8 2

C h ap te r 8 Fi re  Ap p aratus  — Re q u i re m e n ts  b y
Typ e  ( N FPA 1 9 0 1 / 1 9 0 6 )  . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  8 3

8 . 1 Ge n e r a l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  8 3
8 . 2 Gr o u n d  L a d d e r s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  8 3
8 . 3 S u c ti o n  H o s e  o r  S u p p l y H o s e .  . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  8 3
8 . 4 E q u i p m e n t.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  8 3
8 . 5 P u m p e r  Ap p a r a tu s .  ( Re s e r ve d )  . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  8 3
8 . 6 I n i ti a l  Atta c k Ap p ar a tu s .  ( Re s e r ve d )  . . . . . . . . . . . . . . 1 9 0 0 –  8 3
8 . 7 M o b i l e  Wate r  S u p p l y Ap p ar a tu s .  ( Re s e r ve d )  . 1 9 0 0 –  8 3
8 . 8 Ae r i a l  Ap p a r a tu s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  8 3
8 . 9 Ae r i a l  Qu i n t Ap p a r atu s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  8 3
8 . 1 0 S p e c i a l  S e r vi c e  Ap p a r atu s .  ( Re s e r ve d )  . . . . . . . . . . . 1 9 0 0 –  8 3
8 . 1 1 M o b i l e  F o a m  Ap p a r a tu s .  ( Re s e r ve d )  . . . . . . . . . . . . . . 1 9 0 0 –  8 3
8 . 1 2 Wi l d l a n d  Ap p a r a tu s .  ( Re s e r ve d )  . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  8 3
8 . 1 3 Wi l d l a n d  M o b i l e  Wa te r  S u p p l y Ap p a r a tu s .

( Re s e r ve d )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  8 3
8 . 1 4 Wi l d l a n d  C r e w C ar r i e r  Ap p a r a tu s .

( Re s e r ve d )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  8 3
8 . 1 5 Wh e e l  C h o c ks .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  8 3
8 . 1 6 Traffc  Ve s ts .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  8 3
8 . 1 7 Traffc  C o n e s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  8 3
8 . 1 8 I l l u m i n a te d  Traffc  War n i n g  D e vi c e s .  . . . . . . . . . . . . . 1 9 0 0 –  8 5
8 . 1 9 Traffc  Wa r n i n g  Tr i a n g l e  Ki t.  . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  8 5
8 . 2 0 T i r e  To o l s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  8 5

C h ap te r 9 Fi re  Ap p aratus  — C h as s i s  an d  Ve h i c l e
C o m p o n e n ts  ( N FPA 1 9 0 1 / 1 9 0 6 )  . . . . . . . . . . . . 1 9 0 0 –  8 5

9 . 1 C a r r yi n g  C a p ac i ty.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  8 5
9 . 2 E n g i n e  a n d  E n g i n e  S ys te m  D e s i g n .  . . . . . . . . . . . . . . . . 1 9 0 0 –  8 6
9 . 3 Ve h i c l e  C o m p o n e n ts .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  8 7
9 . 4 Tr a c to r- D r a wn  Ae r i a l  F i r e  Ap p a r a tu s .  . . . . . . . . . . . . . 1 9 0 0 –  8 8

C h ap te r 1 0 Fi re  Ap p aratus  — L o w Vo l tage
E l e c tri c al  S ys te m s  an d  War n i n g D e vi c e s
( N FPA 1 9 0 1 / 1 9 0 6 )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  8 8

1 0 . 1 Ge n e r a l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  8 8
1 0 . 2 Wi r i n g .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  8 8
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C O N T E N T S 1 9 0 0 - 7

2 0 2 4  E d i t i o n

1 0 . 3 P o we r  S u p p l y.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  8 9
1 0 . 4 L o w Vo l ta g e  B a tte r i e s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  8 9
1 0 . 5 Te m p e r atu r e  E x p o s u r e .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  9 0
1 0 . 6 E l e c tr o m ag n e ti c  I n te r fe r e n c e .  . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  9 0
1 0 . 7 O p ti c a l  Wa r n i n g  S ys te m s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  9 0
1 0 . 8 Au d i b l e  Wa r n i n g  D e vi c e s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  9 3
1 0 . 9 Wo r k  L i g h ti n g .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  9 3
1 0 . 1 0 H a z a r d  L i g h t.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  9 5
1 0 . 1 1 B a c k u p  D e vi c e s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  9 5
1 0 . 1 2 S to p ,  Ta i l ,  a n d  D i r e c ti o n a l  L i g h ts .  . . . . . . . . . . . . . . . . . . 1 9 0 0 –  9 5
1 0 . 1 3 L o w Vo l ta g e  E l e c tr i c al  S ys te m  P e r fo r m a n c e

Te s ts .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  9 5
1 0 . 1 4 D o c u m e n ta ti o n .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  9 6

C hap te r 1 1 Fi re  Ap p aratus  — D ri vi n g an d  C re w
Are as  ( N FPA 1 9 0 1 / 1 9 0 6 )  . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  9 7

1 1 . 1 Ge n e r a l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  9 7
1 1 . 2 C a b  T i l t S ys te m s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 0 0
1 1 . 3 D r i vi n g  C o m p a r tm e n t.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 0 0
1 1 . 4 Tr a c to r- D r a wn  Ve h i c l e s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 0 1

C hap te r 1 2 Fi re  Ap p aratus  — B o d y,  C o m p ar tm e n ts ,
an d  E q u i p m e n t M o un ti n g
( N FPA 1 9 0 1 / 1 9 0 6 )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 0 2

1 2 . 1 C o m p a r tm e n ta ti o n .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 0 2
1 2 . 2 E q u i p m e n t C o n ta i n m e n t.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 0 2
1 2 . 3 E q u i p m e n t Ra c ks .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 0 2
1 2 . 4 S C B A S to r a g e .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 0 2
1 2 . 5 P u m p  a n d  P l u m b i n g  Ac c e s s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 0 2
1 2 . 6 S te p p i n g ,  S ta n d i n g ,  a n d  Wa l ki n g  S u r fa c e s .  . . . . 1 9 0 0 –  1 0 2
1 2 . 7 Ac c e s s  H a n d r a i l s  o r  H a n d h o l d s .  . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 0 3
1 2 . 8 M e tal  F i n i s h .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 0 4
1 2 . 9 H o s e  S to r ag e .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 0 4
1 2 . 1 0 Re q u i r e m e n ts  fo r  M o u n ti n g  o f G r o u n d

L a d d e r s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 0 5
1 2 . 1 1 Re c e i ve r s  a n d  An c h o r s  fo r  Ro p e  a n d

Re m o vab l e  Wi n c h e s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 0 5
1 2 . 1 2 S l i p - O n  Firefghting  M o d u l e .  . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 0 5

C h ap te r 1 3 Fi re  Ap p aratus  — Fi re  P u m p s  an d
As s o c i ate d  E q u i p m e n t ( N FPA 1 9 0 1 )  . . . . . . 1 9 0 0 –  1 0 5

1 3 . 1 Ap p l i c a ti o n .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 0 5
1 3 . 2 D e s i g n  a n d  P e r fo r m a n c e  Re q u i r e m e n ts .  . . . . . . . 1 9 0 0 –  1 0 5
1 3 . 3 P u m p i n g  E n g i n e  Re q u i r e m e n ts .  . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 0 8
1 3 . 4 P o we r  Tr a i n  C a p ab i l i ty.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 0 8
1 3 . 5 C o n s tr u c ti o n  Re q u i r e m e n ts .  . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 1 0
1 3 . 6 P u m p  I n ta ke  C o n n e c ti o n s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 1 1
1 3 . 7 P u m p  D i s c h a r g e  O u tl e ts .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 1 1
1 3 . 8 P u m p  D r a i n s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 1 2
1 3 . 9 P u m p  O p e r a to r ' s  P a n e l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 1 2
1 3 . 1 0 P u m p  C o n tr o l s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 1 2
1 3 . 1 1 P u m p  E n g i n e  C o n tr o l s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 1 4
1 3 . 1 2 I n s tr u m e n ta ti o n .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 1 4
1 3 . 1 3 Re q u i r e d  Te s ti n g .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 1 5

C h ap te r 1 4 Fi re  Ap p aratus  — Au xi l i ar y P u m p s  an d
As s o c i ate d  E q u i p m e n t ( N FPA 1 9 0 1 )  . . . . . . 1 9 0 0 –  1 2 4

1 4 . 1 Ap p l i c a ti o n .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 2 4
1 4 . 2 P u m p  P e r fo r m a n c e .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 2 4
1 4 . 3 P u m p  Rati n g  L a b e l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 2 4
1 4 . 4 P o we r  Tr a i n  C a p ab i l i ty.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 2 5
1 4 . 5 C o n s tr u c ti o n  Re q u i r e m e n ts .  . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 2 5
1 4 . 6 P u m p  I n ta ke s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 2 5
1 4 . 7 P u m p  D i s c h a r g e s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 2 5
1 4 . 8 P u m p  O p e r a to r ' s  P a n e l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 2 5
1 4 . 9 P u m p  C o n tr o l s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 2 5
1 4 . 1 0 P u m p  D r i ve  S ys te m s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 2 6
1 4 . 1 1 E n g i n e  C o n tr o l s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 2 6

1 4 . 1 2 G a u g e s  a n d  I n s tr u m e n ts .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 2 6
1 4 . 1 3 Te s ti n g .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 2 7

C h ap te r 1 5 Fi re  Ap p aratus  — P um p s  fo r Wi l d l an d
Firefghting an d  As s o c i ate d E q ui p m e n t
( N FPA 1 9 0 6 )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 2 7

1 5 . 1 Ap p l i c a ti o n .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 2 7
1 5 . 2 D e s i g n  a n d  P e r fo r m a n c e  Re q u i r e m e n ts .  . . . . . . . 1 9 0 0 –  1 2 7
1 5 . 3 P u m p  E n g i n e  Re q u i r e m e n ts .  . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 2 8
1 5 . 4 P o we r  Tr a i n  C a p ab i l i ty.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 3 0
1 5 . 5 C o n s tr u c ti o n  Re q u i r e m e n ts .  . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 3 0
1 5 . 6 P u m p  I n ta ke .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 3 0
1 5 . 7 P u m p  D i s c h a r g e  O u tl e ts .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 3 1
1 5 . 8 P u m p  D r a i n s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 3 2
1 5 . 9 P u m p  O p e r a to r ' s  L o c a ti o n .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 3 2
1 5 . 1 0 P u m p  C o n tr o l s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 3 2
1 5 . 1 1 P u m p  E n g i n e  C o n tr o l s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 3 3
1 5 . 1 2 I n s tr u m e n ta ti o n .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 3 3
1 5 . 1 3 Re q u i r e d  Te s ti n g .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 3 5

C h ap te r 1 6 Fi re  Ap p aratus  — U l tra- H i gh  P re s s ure
Fi re  P u m p s  an d  As s o c i ate d  E q u i p m e n t
( N FPA 1 9 0 1 / 1 9 0 6 )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 4 3

1 6 . 1 Ap p l i c a ti o n .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 4 3
1 6 . 2 P u m p  P e r fo r m a n c e .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 4 3
1 6 . 3 P o we r  Tr a i n  C a p ab i l i ty.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 4 3
1 6 . 4 C o n s tr u c ti o n  Re q u i r e m e n ts .  . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 4 3
1 6 . 5 P u m p  I n ta ke s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 4 3
1 6 . 6 P u m p  D i s c h a r g e s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 4 4
1 6 . 7 P u m p  O p e r a to r ’ s  P a n e l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 4 4
1 6 . 8 P u m p  C o n tr o l s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 4 4
1 6 . 9 P u m p  D r i ve  S ys te m s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 4 4
1 6 . 1 0 E n g i n e  C o n tr o l s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 4 5
1 6 . 1 1 G a u g e s  a n d  I n s tr u m e n ts .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 4 5
1 6 . 1 2 Re q u i r e d  Te s ti n g .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 4 5

C h ap te r 1 7 Fi re  Ap p aratus  — Wate r Tan ks
( N FPA 1 9 0 1 / 1 9 0 6 )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 4 8

1 7 . 1 Ap p l i c a ti o n .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 4 8
1 7 . 2 Tan k  C o n s tr u c ti o n .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 4 8
1 7 . 3 Tan k -to -P u m p  I n tak e  L i n e .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 4 9
1 7 . 4 F i l l i n g  a n d  Ve n ti n g .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 4 9
1 7 . 5 M o b i l e  Wate r  S u p p l y Ap p ar a tu s .  . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 4 9
1 7 . 6 Wa te r  Ta n k C ap a c i ty Certifcation.  . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 5 0

C h ap te r 1 8 Fi re  Ap p aratus  — Fo am  P ro p o r ti o n i n g
S ys te m s  ( N FPA 1 9 0 1 / 1 9 0 6 )  . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 5 0

1 8 . 1 Ap p l i c a ti o n .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 5 0
1 8 . 2 Re q u i r e m e n ts  b y Typ e  o f F o a m

P r o p o r ti o n i n g  S ys te m .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 5 0
1 8 . 3 D e s i g n  a n d  P e r fo r m a n c e  Re q u i r e m e n ts  o f a

F o a m  P r o p o r ti o n i n g  S ys te m .  . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 5 0
1 8 . 4 C o n tr o l s  fo r  F o a m  P r o p o r ti o n i n g  S ys te m s .  . . . . 1 9 0 0 –  1 5 1
1 8 . 5 F o a m  P r o p o r ti o n i n g  S ys te m  P r e s s u r e

G a u g e s ,  F l o wm e te r s ,  a n d  I n d i c a to r s .  . . . . . . . . . . . . . . 1 9 0 0 –  1 5 1
1 8 . 6 Atm o s p h e r i c  F o a m  C o n c e n tr a te  Ta n k.  . . . . . . . . . . . 1 9 0 0 –  1 5 1
1 8 . 7 F o a m  C o n c e n tr ate  P u m p .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 5 2
1 8 . 8 P r e s s u r e  Ve s s e l  F o a m  C o n c e n tr a te  o r  F o a m

S o l u ti o n  Ta n ks .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 5 2
1 8 . 9 L ab e l s  a n d  I n s tr u c ti o n  P l a te s .  . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 5 3
1 8 . 1 0 F o a m  P r o p o r ti o n i n g  S ys te m  Ac c u r a c y.  . . . . . . . . . . . 1 9 0 0 –  1 5 3
1 8 . 1 1 Te s ti n g  a n d  D o c u m e n ta ti o n .  . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 5 3

C h ap te r 1 9 Fi re  Ap p aratus  — C o m p re s s e d  Ai r
Fo am  S ys te m s  ( C AFS )
( N FPA 1 9 0 1 / 1 9 0 6 )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 5 4

1 9 . 1 Ap p l i c a ti o n .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 5 4
1 9 . 2 G e n e r a l  Re q u i r e m e n ts .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 5 4
1 9 . 3 C o m p r e s s e d  Ai r  S ys te m .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 5 4
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AI RC RAF T  RE S C U E  AN D  F I RE F I GH T I N G  VE H I C L E S1 9 0 0 - 8

2 0 2 4  E d i t i o n

1 9 . 4 Ai r  M i x i n g .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 5 4
1 9 . 5 C o m p r e s s e d  Ai r  S ys te m  P i p i n g .  . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 5 4
1 9 . 6 Ai r  S ys te m  C o n tr o l s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 5 4
1 9 . 7 F o a m  S ys te m  P r e s s u r e  G au g e s ,  F l o wm e te r s ,

a n d  I n d i c a to r s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 5 4
1 9 . 8 L ab e l s  a n d  I n s tr u c ti o n  P l a te s .  . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 5 5
1 9 . 9 M a n u fa c tu r e r ’ s  P r e d e l i ve r y Te s ts .  . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 5 5

C h ap te r 2 0 Fi re  Ap p aratus  — Ae ri al  D e vi c e s
( N FPA 1 9 0 1 )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 5 6

2 0 . 1 G e n e r a l  Re q u i r e m e n ts .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 5 6
2 0 . 2 Ae r i a l  L a d d e r  Re q u i r e m e n ts .  . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 5 6
2 0 . 3 Ru n g s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 5 6
2 0 . 4 L ad d e r  H a n d r a i l s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 5 6
2 0 . 5 S e c o n d ar y O p e r a to r  S te p s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 5 7
2 0 . 6 F a l l  P r o te c ti o n  An c h o r s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 5 7
2 0 . 7 O b s tr u c ti o n s  B e l o w th e  L a d d e r.  . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 5 7
2 0 . 8 Ac c e s s  P r o vi s i o n s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 5 7
2 0 . 9 B r e a th i n g  Ai r  S ys te m .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 5 7
2 0 . 1 0 Ae r i a l  D e vi c e  Ge n e r a l  B r e ath i n g  Ai r  S ys te m

Re q u i r e m e n ts .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 5 7
2 0 . 1 1 Ae r i a l  L a d d e r  O p e r a ti n g  P o s i ti o n .  . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 5 7
2 0 . 1 2 Ae r i a l  L a d d e r  O p e r a ti n g  M e c h a n i s m s .  . . . . . . . . . . . 1 9 0 0 –  1 5 7
2 0 . 1 3 Ae r i a l  L a d d e r  Wa te r  D e l i ve r y S ys te m .  . . . . . . . . . . . . 1 9 0 0 –  1 5 8
2 0 . 1 4 E l e vati n g  P l a tfo r m  Re q u i r e m e n ts .  . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 5 8
2 0 . 1 5 E l e vati n g  P l a tfo r m  Ra te d  C ap a c i ty.  . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 5 9
2 0 . 1 6 E l e vati n g  P l a tfo r m  O p e r a ti n g  P o s i ti o n s .  . . . . . . . . 1 9 0 0 –  1 6 0
2 0 . 1 7 E l e vati n g  P l a tfo r m  O p e r a ti n g  M e c h a n i s m s .  . . . 1 9 0 0 –  1 6 0
2 0 . 1 8 L ad d e r s  o n  th e  E l e va ti n g  P l atfo r m .  . . . . . . . . . . . . . . . . 1 9 0 0 –  1 6 0
2 0 . 1 9 E l e vati n g  P l a tfo r m  Wa te r  D e l i ve r y S ys te m .  . . . . . 1 9 0 0 –  1 6 0
2 0 . 2 0 Wa te r  To we r  Re q u i r e m e n ts .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 6 1
2 0 . 2 1 Wa te r  To we r  Ra te d  C ap a c i ty.  . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 6 1
2 0 . 2 2 Wa te r  To we r  O p e r a ti n g  M e c h a n i s m s .  . . . . . . . . . . . . . 1 9 0 0 –  1 6 1
2 0 . 2 3 Wa te r  To we r  Wa te r  D e l i ve r y S ys te m .  . . . . . . . . . . . . . . . 1 9 0 0 –  1 6 1
2 0 . 2 4 C o n tr o l  D e vi c e s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 6 2
2 0 . 2 5 S afe ty.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 6 3
2 0 . 2 6 H yd r au l i c  S ys te m .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 6 3
2 0 . 2 7 S tr u c tu r e .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 6 4
2 0 . 2 8 S ta b i l i z a ti o n .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 6 4
2 0 . 2 9 Qu a l i ty C o n tr o l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 6 4
2 0 . 3 0 I n s tr u c ti o n  P l a te s  a n d  S i g n s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 6 5
2 0 . 3 1 Certifcation  Te s ts .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 6 6
2 0 . 3 2 M a n u fa c tu r e r ' s  P r e d e l i ve r y Te s t.  . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 6 7

C h ap te r 2 1 Fi re  Ap p aratus  — L i n e  Vo l tage
E l e c tri c al  S ys te m s  ( N FPA 1 9 0 1 )  . . . . . . . . . . . . . 1 9 0 0 –  1 6 7

2 1 . 1 Ap p l i c a ti o n .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 6 7
2 1 . 2 G e n e r a l  Re q u i r e m e n ts .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 6 7
2 1 . 3 G r o u n d i n g  an d  B o n d i n g .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 6 7
2 1 . 4 P o we r  S o u r c e  Ge n e r a l  Re q u i r e m e n ts .  . . . . . . . . . . . . 1 9 0 0 –  1 6 8
2 1 . 5 P o we r  S o u r c e  Typ e  Specifc  Re q u i r e m e n ts .  . . . 1 9 0 0 –  1 6 8
2 1 . 6 P o r ta b l e  Ge n e r a to r  I n s ta l l a ti o n s .  . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 7 0
2 1 . 7 L i n e  Vo l ta g e  S u p p l i e d  fr o m  an  E x te r n al

S o u r c e .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 7 0
2 1 . 8 P o we r  S u p p l y As s e m b l y.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 7 1
2 1 . 9 O ve r c u r r e n t P r o te c ti o n .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 7 1
2 1 . 1 0 Wi r i n g  M e th o d s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 7 1
2 1 . 1 1 Wi r i n g  S ys te m  C o m p o n e n ts .  . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 7 2
2 1 . 1 2 C o r d  Re e l s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 7 2
2 1 . 1 3 S c e n e  L i g h ti n g  S ys te m s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 7 3
2 1 . 1 4 P o we r- O p e r a te d  L i g h t M a s t.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 7 3
2 1 . 1 5 E l e c tr i c al  S ys te m  Te s ti n g .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 7 4

C h ap te r 2 2 Fi re  Ap p aratus  — C o m m an d  an d
C o m m un i c ati o n s  ( N FPA 1 9 0 1 )  . . . . . . . . . . . . . . . 1 9 0 0 –  1 7 5

2 2 . 1 G e n e r a l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 7 5
2 2 . 2 L o c a ti o n .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 7 5
2 2 . 3 C l i m a te  C o n tr o l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 7 5

2 2 . 4 N o i s e  L e ve l s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 7 5
2 2 . 5 L i g h ti n g  L e ve l s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 7 5
2 2 . 6 C o m m a n d  Wo r ki n g  S u r fac e s  a n d

C o u n te r to p .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 7 5
2 2 . 7 S e ati n g  i n  C o m m a n d  C e n te r.  . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 7 5
2 2 . 8 C a b i n e ts  a n d  E q u i p m e n t S to r ag e .  . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 7 5
2 2 . 9 Wa l l ,  C e i l i n g ,  an d  F l o o r  S u r fac e s .  . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 7 5
2 2 . 1 0 C o m m u n i c a ti o n s  a n d  E l e c tr i c a l  C o n s o l e s .  . . . . . 1 9 0 0 –  1 7 6
2 2 . 1 1 C o m p u te r  E q u i p m e n t a n d  I n s ta l l a ti o n .  . . . . . . . . . 1 9 0 0 –  1 7 6
2 2 . 1 2 Vi d e o  E q u i p m e n t a n d  I n s ta l l a ti o n .  . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 7 6
2 2 . 1 3 P o we r  O p e r a te d  M a s ts .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 7 6

C h ap te r 2 3 Fi re  Ap p aratus  — Ai r S ys te m s
( N FPA 1 9 0 1 )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 7 6

2 3 . 1 Ap p l i c a ti o n .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 7 6
2 3 . 2 P r o vi s i o n s  Ap p l yi n g  to  Al l  Ai r  S ys te m s .  . . . . . . . . . . . 1 9 0 0 –  1 7 6
2 3 . 3 B r e a th i n g  Ai r  C o m p r e s s o r.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 7 8
2 3 . 4 Purifcation  S ys te m .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 7 9
2 3 . 5 Ai r  S to r a g e  S ys te m s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 8 0
2 3 . 6 Ai r  B o o s te r  S ys te m s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 8 0
2 3 . 7 Ai r  S u p p l y Re g u l a ti o n .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 8 0
2 3 . 8 Ai r  C o n tr o l  P a n e l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 8 1
2 3 . 9 S C B A o r  S C U B A Ai r  C yl i n d e r  F i l l  S ta ti o n .  . . . . . 1 9 0 0 –  1 8 1
2 3 . 1 0 Ai r  H o s e  Re e l s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 8 2
2 3 . 1 1 Ai r  H o s e .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 8 2
2 3 . 1 2 L o w P r e s s u r e  U ti l i ty Ai r  S u p p l y.  . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 8 3
2 3 . 1 3 Re m o te  B r e a th i n g  Ai r  S ys te m s .  . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 8 3
2 3 . 1 4 B r e a th i n g  Ai r  S ys te m  Te s ti n g  a n d  D e l i ve r y.  . . . 1 9 0 0 –  1 8 3
2 3 . 1 5 U ti l i ty Ai r  S ys te m  Te s ti n g .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 8 4

C h ap te r 2 4 Fi re  Ap p aratus  — Wi n c h e s
( N FPA 1 9 0 1 / 1 9 0 6 )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 8 4

2 4 . 1 G e n e r a l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 8 4
2 4 . 2 Wi n c h  Wi r e  o r  S yn th e ti c  Ro p e .  . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 8 4
2 4 . 3 C l u tc h .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 8 4
2 4 . 4 E l e c tr i c  P o we r e d  Wi n c h e s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 8 4
2 4 . 5 H yd r au l i c a l l y D r i ve n  Wi n c h e s .  . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 8 5

C h ap te r 2 5 Fi re  Ap p aratus  — Trai l e rs  ( N FPA 1 9 0 1 )  1 9 0 0 –  1 8 5
2 5 . 1 G e n e r a l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 8 5
2 5 . 2 Classifcation  o f Tr a i l e r s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 8 5
2 5 . 3 C a r r yi n g  C a p a c i ty.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 8 5
2 5 . 4 I n fo r m a ti o n  L ab e l s  a n d  I n s tr u c ti o n  P l a te s .  . . . . 1 9 0 0 –  1 8 5
2 5 . 5 F l u i d s  a n d  P r e s s u r e s  Specifc  to  th e  Tr a i l e r

C h a s s i s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 8 6
2 5 . 6 B r a ki n g  S ys te m .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 8 6
2 5 . 7 S u s p e n s i o n  a n d  Wh e e l s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 8 6
2 5 . 8 Tr ai l e r  H i tc h .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 8 6
2 5 . 9 Wh e e l  C h o c ks .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 8 6
2 5 . 1 0 L o w Vo l tag e  E l e c tr i c a l  S ys te m s  an d  Wa r n i n g

D e vi c e s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 8 6
2 5 . 1 1 Refective  M a r ki n g s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 8 7

C h ap te r 2 6 Fi re  Ap p aratus  — Ve h i c l e  P ro te c ti o n
S ys te m s  ( N FPA 1 9 0 6 )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 8 7

2 6 . 1 B r u s h  Ra i l s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 8 7
2 6 . 2 G r i l l e  Gu a r d .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 8 7
2 6 . 3 S ki d  P l ate s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 8 7
2 6 . 4 C h a s s i s  C o m p o n e n t P r o te c ti o n .  . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 8 8

C h ap te r 2 7 Fi re  Ap p aratus  — Wi l d l an d  Fi re  C re w
C ar ri e r Ap p aratus  ( N FPA 1 9 0 6 )  . . . . . . . . . . . . . 1 9 0 0 –  1 8 8

2 7 . 1 G e n e r a l .   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 8 8
2 7 . 2 C r e w C o m p a r tm e n t.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 8 8
2 7 . 3 C r e w C o m p a r tm e n t B o d y S tr u c tu r a l

I n te g r i ty.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 8 8
2 7 . 4 C r e w C o m p a r tm e n t E n tr y D o o r s .  . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 8 8
2 7 . 5 C r e w C o m p a r tm e n t B o d y M e a n s  o f E s c ap e .  . . 1 9 0 0 –  1 8 8
2 7 . 6 C r e w C o m p a r tm e n t S e ats .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 8 8
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C O N T E N T S 1 9 0 0 - 9

2 0 2 4  E d i t i o n

2 7 . 7 C r e w C o m p a r tm e n t S e a t H e ad  H e i g h t.  . . . . . . . . . . 1 9 0 0 –  1 8 8

C h ap te r 2 8 Au to m o ti ve  Am b u l an c e s  — G e n e ral
Re q u i re m e n ts  ( N FPA 1 9 1 7 )  . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 8 8

2 8 . 1 Ad m i n i s tr a ti o n .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 8 8
2 8 . 2 G e n e r a l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 8 9
2 8 . 3 Re s p o n s i b i l i ty o f th e  P u r c h a s e r.  . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 8 9
2 8 . 4 Re s p o n s i b i l i ty o f th e  C o n tr a c to r.  . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 8 9
2 8 . 5 Am b u l a n c e  C o m p o n e n ts .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 8 9
2 8 . 6 L e g a l  Re q u i r e m e n ts .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 8 9
2 8 . 7 T h i r d -P a r ty Certifcation  o f Te s t Re s u l ts .  . . . . . . . . 1 9 0 0 –  1 8 9
2 8 . 8 M a n u fa c tu r e r  Certifcation  o f Te s t Re s u l ts .  . . . . 1 9 0 0 –  1 9 0
2 8 . 9 P e r s o n n e l  P r o te c ti o n .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 9 0
2 8 . 1 0 C o n tr o l s  an d  I n s tr u c ti o n s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 9 0
2 8 . 1 1 C o m p o n e n t P r o te c ti o n .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 9 1
2 8 . 1 2 Am b u l a n c e  P e r fo r m an c e .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 9 1
2 8 . 1 3 Ro ad  P e r fo r m an c e .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 9 1
2 8 . 1 4 S e r vi c e a b i l i ty.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 9 1
2 8 . 1 5 Te s ts  o n  D e l i ve r y.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 9 1
2 8 . 1 6 D o c u m e n tati o n .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 9 1
2 8 . 1 7 D a ta  Re q u i r e d  o f C o n tr a c to r.  . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 9 1
2 8 . 1 8 S ta te m e n t o f E x c e p ti o n s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 9 2

C h ap te r 2 9 Auto m o ti ve  Am b ul an c e s  — C h as s i s
( N FPA 1 9 1 7 )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 9 2

2 9 . 1 C a r r yi n g  C a p a c i ty.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 9 2
2 9 . 2 We i g h t D i s tr i b u ti o n .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 9 2
2 9 . 3 Re s e r ve d .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 9 3
2 9 . 4 E n g i n e  S p e e d  Au x i l i ar y C o n tr o l  D e vi c e .  . . . . . . . . 1 9 0 0 –  1 9 3
2 9 . 5 E x h a u s t S ys te m .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 9 3
2 9 . 6 B r a ki n g  S ys te m .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 9 3
2 9 . 7 S u s p e n s i o n .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 9 3
2 9 . 8 Wh e e l s  a n d  T i r e s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 9 3
2 9 . 9 Ve h i c l e  S ta b i l i ty.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 9 4
2 9 . 1 0 Re a r  B u m p e r s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 9 4
2 9 . 1 1 S te p p i n g  S u r fa c e .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 9 4
2 9 . 1 2 C a b  S e a l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 9 4
2 9 . 1 3 F r o n t S e a ts .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 9 4
2 9 . 1 4 Re a r  Vi s i b i l i ty.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 9 4
2 9 . 1 5 C a b  I n te g r i ty.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 9 4

C h ap te r 3 0 Auto m o ti ve  Am b ul an c e s  — P ati e n t
C o m p ar tm e n t ( N FPA 1 9 1 7 )  . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 9 5

3 0 . 1 P a ti e n t C o m p ar tm e n t Confguration.  . . . . . . . . . . . . 1 9 0 0 –  1 9 5
3 0 . 2 M o u n ti n g .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 9 5
3 0 . 3 S tr u c tu r a l  I n te g r i ty — Ro o f L o a d i n g .  . . . . . . . . . . . . . 1 9 0 0 –  1 9 5
3 0 . 4 B o d y S e a l i n g .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 9 5
3 0 . 5 Wh e e l  H o u s i n g s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 9 5
3 0 . 6 P a ti e n t C o m p ar tm e n t to  C a b  P a r ti ti o n .  . . . . . . . . . 1 9 0 0 –  1 9 5
3 0 . 7 Ac c e s s  H a n d r a i l s  o r  H a n d h o l d s .  . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 9 5
3 0 . 8 P a ti e n t C o m p ar tm e n t E n tr y D o o r s .  . . . . . . . . . . . . . . . . 1 9 0 0 –  1 9 5
3 0 . 9 M e a n s  o f E g r e s s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 9 6
3 0 . 1 0 E x te r i o r  S te p p i n g  S u r fa c e s  a n d  I n te r i o r

S te p s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 9 6
3 0 . 1 1 E x te r i o r  S to r a g e .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 9 6
3 0 . 1 2 F l o o r.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 9 6
3 0 . 1 3 F l o o r  C o ve r i n g .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 9 6
3 0 . 1 4 I n s u l a ti o n .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 9 6
3 0 . 1 5 I n te r i o r  S to r a g e .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 9 6
3 0 . 1 6 I n te r i o r  S u r fa c e s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 9 7
3 0 . 1 7 E q u i p m e n t M o u n ti n g .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 9 7
3 0 . 1 8 Wa s te  an d  S h a r p s  D i s p o s al .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 9 7
3 0 . 1 9 F i r e  E x ti n g u i s h e r s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 9 7
3 0 . 2 0 H o l d e r  fo r  I n tr ave n o u s  F l u i d  C o n ta i n e r s .  . . . . . . 1 9 0 0 –  1 9 7
3 0 . 2 1 P a ti e n t C o m p ar tm e n t S e a ts .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 9 7
3 0 . 2 2 P a ti e n t C o t Re te n ti o n .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 9 8
3 0 . 2 3 H VAC .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 9 8
3 0 . 2 4 I n te r i o r  N o i s e .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 9 8

3 0 . 2 5 Refective  S tr i p i n g .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 9 8
3 0 . 2 6 M e ta l  F i n i s h .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 9 9
3 0 . 2 7 P a i n ti n g .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 9 9
3 0 . 2 8 M e d i c a l  Ga s  — M a i n  S u p p l y a n d

I n s ta l l a ti o n .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 9 9
3 0 . 2 9 S u c ti o n  As p i r a to r.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  1 9 9

C h ap te r 3 1 Auto m o ti ve  Am b ul an c e s  — L o w Vo l tage
E l e c tri c al  S ys te m s  an d  War n i n g D e vi c e s
( N FPA 1 9 1 7 )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  2 0 0

3 1 . 1 G e n e r a l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  2 0 0
3 1 . 2 Wi r i n g .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  2 0 0
3 1 . 3 P o we r  S u p p l y.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  2 0 1
3 1 . 4 O p e r a ti o n a l  E l e c tr i c a l  L o a d  Te s t C o n d i ti o n s .  1 9 0 0 –  2 0 1
3 1 . 5 L o a d  M a n a g e m e n t.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  2 0 2
3 1 . 6 B a tte r i e s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  2 0 2
3 1 . 7 Te m p e r a tu r e  E x p o s u r e .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  2 0 2
3 1 . 8 E l e c tr o m a g n e ti c  I n te r fe r e n c e .  . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  2 0 2
3 1 . 9 O p ti c a l  Wa r n i n g  S ys te m s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  2 0 3
3 1 . 1 0 Au d i b l e  Wa r n i n g  D e vi c e s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  2 0 6
3 1 . 1 1 E x te r i o r  a n d  I n te r i o r  L i g h ti n g .  . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  2 0 6
3 1 . 1 2 D o - N o t- M o ve  Am b u l a n c e  L i g h t.  . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  2 0 7
3 1 . 1 3 B a c ku p  Al a r m .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  2 0 7
3 1 . 1 4 S to p ,  Tai l ,  a n d  D i r e c ti o n a l  L i g h ts .  . . . . . . . . . . . . . . . . . . 1 9 0 0 –  2 0 7
3 1 . 1 5 C o m m u n i c a ti o n s  E q u i p m e n t.  . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  2 0 7

C h ap te r 3 2 Auto m o ti ve  Am b ul an c e s  — L i n e  Vo l tage
E l e c tri c al  S ys te m s  ( N FPA 1 9 1 7 )  . . . . . . . . . . . . . 1 9 0 0 –  2 0 8

3 2 . 1 G e n e r a l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  2 0 8
3 2 . 2 G e n e r a l  Re q u i r e m e n ts .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  2 0 8
3 2 . 3 G r o u n d i n g  an d  B o n d i n g .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  2 0 8
3 2 . 4 G r o u n d -F a u l t C i r c u i t I n te r r u p te r s .  . . . . . . . . . . . . . . . . . 1 9 0 0 –  2 0 9
3 2 . 5 Wi r i n g  M e th o d s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  2 0 9
3 2 . 6 Wi r i n g  S ys te m  C o m p o n e n ts .  . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  2 1 0
3 2 . 7 C o r d  Re e l s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  2 1 0
3 2 . 8 Tr an s fe r  S wi tc h  Ap p l i c a ti o n s .  . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  2 1 1
3 2 . 9 S c e n e  L i g h ti n g  S ys te m s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  2 1 1
3 2 . 1 0 Ap p l i a n c e  Ac c e s s i b i l i ty a n d  F as te n i n g .  . . . . . . . . . . . 1 9 0 0 –  2 1 1

C h ap te r 3 3 Auto m o ti ve  Am b ul an c e s  — L i n e  Vo l tage
P o we r S o u rc e  ( N FPA 1 9 1 7 )  . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  2 1 1

3 3 . 1 G e n e r a l  Re q u i r e m e n ts .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  2 1 1
3 3 . 2 Re q u i r e m e n ts  b y Ge n e r a to r  S i z e .  . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  2 1 2
3 3 . 3 P o we r- S o u r c e -Typ e  Specifc  Re q u i r e m e n ts .  . . . 1 9 0 0 –  2 1 2
3 3 . 4 Wi r i n g  fo r  P o r ta b l e  Ge n e r a to r.  . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  2 1 2

C h ap te r 3 4 Auto m o ti ve  Am b ul an c e s  — Re m o u n te d
Am b ul an c e  P ati e n t C o m p ar tm e n ts
( N FPA 1 9 1 7 )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  2 1 2

3 4 . 1 Ap p l i c a ti o n .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  2 1 2
3 4 . 2 E q u i va l e n c y.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  2 1 2
3 4 . 3 G e n e r a l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  2 1 2
3 4 . 4 Re s p o n s i b i l i ty o f th e  P u r c h a s e r.  . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  2 1 3
3 4 . 5 Re s p o n s i b i l i ty o f th e  C o n tr a c to r.  . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  2 1 3
3 4 . 6 Re m o u n te d  Am b u l a n c e  C o m p o n e n ts .  . . . . . . . . . . . 1 9 0 0 –  2 1 3

An n e x A E xp l an ato r y M ate ri al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  2 1 4

An n e x B Ai rc raft Re s c u e  an d  Firefghting Ve h i c l e
Q ue s ti o n n ai re  ( N FPA 4 1 4 )  . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  3 0 6

An n e x C D ri ve r' s  E n h an c e d  Vi s i o n  S ys te m
( N FPA 4 1 4 )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  3 1 2

An n e x D S p e c i fyi n g an d  P ro c u ri n g Fi re
Ap p aratu s  ( N FPA 1 9 0 1 )  . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  3 1 4

An n e x E We i gh ts  an d  D i m e n s i o n s  fo r C o m m o n
E q u i p m e n t ( N FPA 1 9 0 1 )  . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  3 4 8

Full document details: NFPA 1900 2024
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An n e x  F G u i d e l i n e s  fo r Fi rs t- L i n e  an d  Re s e r ve
Fi re  Ap p aratus  ( N FPA 1 9 0 1 )  . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  3 4 8

An n e x G H i s to r y o f N FPA 1 9 0 0  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  3 4 9

An n e x H Ad di ti o n al  I n fo r m ati o n  fo r As s e s s i n g
S ui tab i l i ty an d  S c o p e  fo r Re m o u n ts
( N FPA 1 9 1 7 )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  3 5 4

An n e x I I n fo r m ati o n al  Re fe re n c e s  . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  3 5 6

I n d e x  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 9 0 0 –  3 5 8
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S tan d ard  fo r

Ai rc raft Re s c u e  an d  Firefghting Ve h i c l e s ,

Au to m o ti ve  Fi re  Ap p aratu s ,  Wi l d l an d  Fi re
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IMPORTANT NOTE: This NFPA document is made available for
use subject to important notices and legal disclaimers.  These notices
and disclaimers appear in all publications containing this document

and may be found under the heading “Important Notices and
Disclaimers Concerning NFPA Standards. ” They can also be viewed
at www. nfpa. org/disclaimers or obtained on request from NFPA.

UPDATES,  ALERTS,  AND FUTURE EDITIONS: New editions of
NFPA codes,  standards,  recommended practices,  and guides (i. e. ,

NFPA Standards)  are released on scheduled revision cycles.  This
edition may be superseded by a later one,  or it may be amended

outside of its scheduled revision cycle through the issuance of Tenta‐
tive Interim Amendments (TIAs) .  An offcial NFPA Standard at any
point in time consists of the current edition of the document,  together

with all TIAs and Errata in effect.  To verify that this document is the
current edition or to determine if it has been amended by TIAs or
Errata,  please consult the National Fire Codes® Subscription Service

or the “List of NFPA Codes & Standards” at www. nfpa. org/docinfo.
In addition to TIAs and Errata,  the document information pages also
include the option to sign up for alerts for individual documents and

to be involved in the development of the next edition.
N O T I C E :  An  as te r i s k ( * )  fo l l o wi n g th e  n u m b e r  o r  l e tte r

d e s i g n ati n g  a  p ar a gr a p h  i n d i c ate s  th at e x p l an a to r y m ate r i a l  o n
th e  p a r ag r ap h  c an  b e  fo u n d  i n  An n e x  A.

A r e fe r e n c e  i n  b r ac ke ts  [  ]  fo l l o wi n g a  s e c ti o n  o r  p a r ag r ap h
i n d i c ate s  m a te r i al  th at h as  b e e n  e x tr ac te d  fr o m  an o th e r  N F PA
d o c u m e n t.  E x tr ac te d  te x t m ay b e  e d i te d  fo r  c o n s i s te n c y an d

s tyl e  an d  m a y i n c l u d e  th e  r e vi s i o n  o f i n te r n a l  p ar ag r ap h  r e fe r ‐
e n c e s  a n d  o th e r  r e fe r e n c e s  as  a p p r o p r i ate .  Re q u e s ts  fo r  i n te r ‐
p r e tati o n s  o r  r e vi s i o n s  o f e x tr a c te d  te x t s h a l l  b e  s e n t to  th e

te c h n i c al  c o m m i tte e  r e s p o n s i b l e  fo r  th e  s o u r c e  d o c u m e n t.
I n fo r m a ti o n  o n  r e fe r e n c e d  an d  e x tr a c te d  p u b l i c ati o n s  c an

b e  fo u n d  i n  C h ap te r  2  a n d  An n e x  I .

C h ap te r 1    Ad m i n i s trati o n

1 . 1  S c o p e .

1 . 1 . 1    T h i s  s ta n d ar d  defnes  th e  m i n i m u m  r e q u i r e m e n ts  fo r
th e  d e s i g n ,  p e r fo r m a n c e ,  a c c e p ta n c e  c r i te r i a ,  an d  te s ti n g  o f
ai r c r a ft r e s c u e  an d  frefghting  a p p ar atu s ,  n e w a u to m o ti ve  fre

a p p ar atu s  a n d  tr a i l e r s ,  wi l d l an d  fre  a p p a r atu s ,  an d  au to m o ti ve
an d  r e m o u n te d  am b u l an c e s .

1 . 1 . 2 *    Ve h i c l e s  wi th o u t wh e e l s  a r e  n o t c o ve r e d  b y th i s  s ta n d ‐
ar d .

1 . 2  P u rp o s e .    T h e  p u r p o s e  o f th i s  s tan d ar d  i s  to  s p e c i fy m i n i ‐
m u m  r e q u i r e m e n ts  fo r  th e  fo l l o wi n g :

( 1 ) Ai r c r aft r e s c u e  a n d  frefghting  ve h i c l e s  wi th  o n - a n d  o ff-
p ave m e n t p e r fo r m an c e  c ap ab i l i ti e s

( 2 ) N e w a u to m o ti ve  fre  a p p a r atu s  an d  tr ai l e r s
( 3 ) N e w a u to m o ti ve  wi l d l a n d  fre  ap p ar a tu s
( 4 ) N e w a n d  r e m o u n te d  au to m o ti ve  am b u l an c e s

1 . 3 *  Ap p l i c ati o n .    T h i s  s tan d ar d  c an  b e  ap p l i e d  as  fo l l o ws :

( 1 ) C h ap te r s  1  th r o u g h  3 ,  4  th r o u gh  6 ,  a n d  An n e x e s  A,  B ,  C ,
a n d  I  c o n s ti tu te  N F PA 4 1 4 .

( 2 ) C h ap te r s  1  th r o u g h  3 ,  7  th r o u gh  1 4 ,  1 6  th r o u g h  2 5 ,  an d
An n e x e s  A,  D ,  E ,  F ,  G,  an d  I  c o n s ti tu te  N F PA 1 9 0 1 .

( 3 ) C h ap te r s  1  th r o u g h  3 ,  7  th r o u g h  1 2 ,  1 5  th r o u g h  1 9 ,  2 4 ,
2 6 ,  2 7 ,  a n d  An n e x e s  A,  F ,  G an d  I  c o n s ti tu te  N F PA 1 9 0 6 .

( 4 ) C h ap te r s  1  th r o u g h  3 ,  2 8  th r o u gh  3 4 ,  an d  An n e x e s  A,  H ,
a n d  I  c o n s ti tu te  N F PA 1 9 1 7 .

C h ap te r 2    Re fe re n c e d  P u b l i c ati o n s

2 . 1  G e n e ral .    T h e  d o c u m e n ts  o r  p o r ti o n s  th e r e o f l i s te d  i n  th i s
c h a p te r  ar e  r e fe r e n c e d  wi th i n  th i s  s tan d a r d  a n d  s h a l l  b e

c o n s i d e r e d  p a r t o f th e  r e q u i r e m e n ts  o f th i s  d o c u m e n t.

2 . 2  N FPA P u b l i c ati o n s .    N ati o n a l  F i r e  P r o te c ti o n  As s o c i a ti o n ,
1  B a tte r ym ar c h  P a r k,  Qu i n c y,  M A 0 2 1 6 9 -7 4 7 1 ,  www. N F PA. o r g.

NFPA 70® ,  National Electrical Code®,  2 0 2 3  e d i ti o n .
N F PA 4 6 0 ,   Standard for Aircraft Rescue and Firefghting Services

at Airports,  2 0 2 4  e d i ti o n .
N F PA 9 5 0 ,   Standard for Data Development and Exchange for the

Fire Service,  2 0 2 0  e d i ti o n .
N F PA 1 9 1 0 ,   Standard for the Inspection,  Maintenance,  Refurbish‐

ment,  Testing,  and Retirement of In-Service Emergency Vehicles and
Marine Firefghting Vessels,  2 0 2 4  e d i ti o n .

N F PA 1 9 3 1 ,   Standard for Manufacturer's Design of Fire Depart‐
ment Ground Ladders,  2 0 2 0  e d i ti o n .

N F PA 1 9 3 2 ,   Standard on Use,  Maintenance,  and Service Testing
of In-Service Fire Department Ground Ladders,  2 0 2 0  e d i ti o n .

N F PA 1 9 6 1 ,   Standard on Fire Hose,  2 0 2 0  e d i ti o n .
N F PA 1 9 6 3 ,   Standard for Fire Hose Connections,  2 0 1 9  e d i ti o n .
N F PA 1 9 6 4 ,   Standard for Spray Nozzles,  2 0 1 8  e d i ti o n .
N F PA 1 9 8 1 ,   Standard on Open-Circuit Self-Contained Breathing

Apparatus (SCBA) for Emergency Services,  2 0 1 9  e d i ti o n .
N F PA 1 9 8 9 ,   Standard on Breathing Air Quality for Emergency

Services Respiratory Protection,  2 0 1 9  e d i ti o n .
N F PA 2 5 0 0 ,   Standard for Operations and Training for Technical

Search and Rescue Incidents and Life Safety Rope and Equipment for
Emergency Services,  2 0 2 2  e d i ti o n .

2 . 3  O th e r P u b l i c ati o n s .

2 . 3 . 1  AN S I  P u b l i c ati o n s .    Am e r i c a n  N a ti o n a l  S ta n d a r d s  I n s ti ‐
tu te ,  I n c . ,  2 5  We s t 4 3 r d  S tr e e t,  4 th  F l o o r,  N e w Yo r k,  N Y 1 0 0 3 6 .

AN S I  A1 4 . 2 ,  Ladders — Portable Metal — Safety Requirements,
2 0 1 7 .

AN S I  A1 4 . 5 ,  Ladders — Portable Reinforced Plastic — Safety
Requirements,  2 0 1 7 .

AN S I  S 1 . 4 ,  Specifcation for Sound Level Meters,  2 0 1 4 .

AN S I / N E M A Z 5 3 5 . 4 ,  Product Safety Signs and Labels,  2 0 1 7 .

2 . 3 . 2  AS M E  P u b l i c ati o n s .    Am e r i c an  S o c i e ty o f M e c h an i c al
E n g i n e e r s ,  Two  P a r k Ave n u e ,  N e w Yo r k,  N Y 1 0 0 1 6 -5 9 9 0 .

AS M E  B 4 0 . 1 0 0 ,  Pressure Gauges and Gauge Attachments,  2 0 1 3 .

Boiler and Pressure Vessel Code,  2 0 2 1 .

Boiler and Pressure Vessel Code,  S e c ti o n  VI I I ,  D i vi s i o n  1 ,  2 0 2 1 .
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2 . 3 . 3  AS N T  P ub l i c ati o n s .    Am e r i c an  S o c i e ty fo r  N o n d e s tr u c ‐
ti ve  Te s ti n g,  I n c . ,  P. O .  B o x  2 8 5 1 8 ,  1 7 1 1  Ar l i n g ate  L a n e ,  C o l u m ‐

b u s ,  O H  4 3 2 2 8 -0 5 1 8 .  www. a s n t. o r g.

AN S I / AS N T  C P -1 8 9 ,  Standard for Qualifcation and Certifca‐
tion of Nondestructive Testing Personnel,  2 0 2 0 .

2 . 3 . 4  AS T M  P ub l i c ati o n s .    AS T M  I n te r n ati o n a l ,  1 0 0  B a r r
H ar b o r  D r i ve ,  P. O .  B o x  C 7 0 0 ,  We s t C o n s h o h o c ke n ,  PA
1 9 4 2 8 - 2 9 5 9 ,  www. as tm . o r g.

AS T M  B 6 4 7 ,  Standard Test Method for Indentation Hardness of
Aluminum Alloys by Means of a Webster Hardness Gage,  2 0 1 6 .

AS T M  B 6 4 8 ,  Standard Test Method for Indentation Hardness of
Aluminum Alloys by Means of a Barcol Impressor,  2 0 1 5 .

AS T M  D 4 9 5 6 ,  Standard Specifcation for Retrorefective Sheeting
for Traffc Control,  2 0 1 9 .

AS T M  E 6 ,  Standard Terminology Relating to Methods of Mechani‐
cal Testing,  2 0 1 5 .

AS T M  E 1 0 ,  Standard Test Method for Brinell Hardness of Metallic
Materials,  2 0 1 8 .

AS T M  E 1 8 ,  Standard Test Methods for Rockwell Hardness and
Rockwell Superfcial Hardness of Metallic Materials,  2 0 2 0 .

AS T M  E 1 1 4 ,  Standard Practice for Ultrasonic Pulse-Echo Straight-
Beam Examination by the Contact Method,  2 0 2 0 .

AS T M  E 1 6 5 / E 1 6 5 M ,  Standard Test Method for Liquid Penetrant
Examinations,  2 0 1 8 .

AS T M  E 3 8 4 ,  Standard Test Method for Microindentation Hard‐
ness of Materials,  2 0 1 7 .

AS T M  E 5 6 9 / E 5 6 9 M ,  Standard Practice for Acoustic Emission
Monitoring of Structures During Controlled Stimulation,  2 0 2 0 .

AS T M  E 6 5 0 ,  Standard Guide for Mounting Piezoelectric Acoustic
Emission Sensors,  2 0 1 7 .

AS T M  E 6 6 1 ,  Standard Test Method for Performance of Wood and
Wood-Based Floor and Roof Sheathing Under Concentrated Static and

Impact Loads,  2 0 0 3  ( 2 0 1 5 ) .

AS T M  E 7 0 9 ,  Standard Guide for Magnetic Particle Testing,  2 0 2 1 .

AS T M  E 7 9 7 ,  Standard Practice for Measuring Thickness by
Manual Ultrasonic Pulse-Echo Contact Method,  2 0 2 1 .

AS T M  E 1 0 0 4 ,  Standard Practice for Determining Electrical
Conductivity Using the Electromagnetic (Eddy-Current) Method,  2 0 1 7 .

2 . 3 . 5  AWS  P u b l i c ati o n s .    Am e r i c an  We l d i n g  S o c i e ty,  8 6 6 9  N W
3 6  S tr e e t,  # 1 3 0 ,  M i am i ,  F L  3 3 1 6 6 -6 6 7 2 ,  www. aws . o r g/ w/ a .

AWS  B 1 . 1 0 M / B 1 . 1 0 ,  Guide for the Nondestructive Examination
of Welds,  2 0 1 6 .

AWS  D 1 . 1 / D 1 . 1 M ,  Structural Welding Code — Steel,  2 0 2 0 .

AWS  D 1 . 2 / D 1 . 2 M ,  Structural Welding Code — Aluminum,
2 0 1 4 .

AWS  D 1 . 3 / D 1 . 3 M ,  Structural Welding Code — Sheet Steel,  2 0 1 8 .

2 . 3 . 6  C G A P u b l i c ati o n s .    C o m p r e s s e d  G as  As s o c i ati o n ,  8 4 8 4
We s tp ar k D r i ve ,  S u i te  2 2 0 ,  M c L e an ,  VA 2 2 1 0 2 ,

www. c g an e t. c o m .

G -7 ,  Compressed Air for Human Respiration,  2 0 1 9 .

G -7 . 1 ,  Commodity Specifcation for Air,  2 0 1 8 .

2 . 3 . 7  C S A P u b l i c ati o n s .    C S A Gr o u p ,  1 7 8  Re x d a l e  B l vd . ,
To r o n to ,  O N  M 9 W 1 R3 ,  C an ad a,  www. c s ag r o u p . o r g.

C S A W4 7 . 1 ,  Certifcation of Companies for Fusion Welding of Steel,
2 0 1 9 .

C S A W4 7 . 2 ,  Certifcation of Companies for Fusion Welding of
Aluminum,  2 0 1 5 .

2 . 3 . 8  FAA P u b l i c ati o n s .    F e d e r a l  Avi a ti o n  Ad m i n i s tr ati o n ,  8 0 0
I n d e p e n d e n c e  Ave n u e ,  S W,  Wa s h i n g to n ,  D C  2 0 5 9 ,
www. fa a. go v/ a i r p o r ts / r e s o u r c e s / ad vi s o r y_c i r c u l a r s / .

FAA Ad vi s o r y C i r c u l ar  N o .  1 5 0 / 5 2 1 0 -1 9 A,  Driver's Enhanced
Vision System (DEVS).

2 . 3 . 9  FAM A P u b l i c ati o n s .    F i r e  Ap p ar atu s  M a n u fac tu r e r s  As s o ‐
c i ati o n ,  P. O .  B o x  3 0 6 5 ,  O c a l a ,  F L  3 4 4 7 8 ,  www. fam a . o r g .

FAM A T C 0 0 8 ,  Graphical Symbols for Automotive Fire Apparatus,
2 0 1 4

FAM A T C 0 1 0 ,  Standard Product Safety Sign Catalog for Automo‐
tive Fire Apparatus,  2 0 1 9 .

FAM A T C 0 7 9 ,  Ember Separator Test,  2 0 2 1 .

Fire Apparatus Safety Guide,  2 0 2 0 .

2 . 3 . 1 0  I P C  P ub l i c ati o n s .    I P C ,  3 0 0 0  L ake s i d e  D r i ve ,  3 0 9  S ,
B an n o c kb u r n ,  I L  6 0 0 1 5 ,  www. i p c . o r g .

I P C  A-6 1 0 H ,  Acceptability of Electronic Assemblies,  2 0 2 0 .

2 . 3 . 1 1  I S E A P ub l i c ati o n s .    I n te r n ati o n al  S a fe ty E q u i p m e n t
As s o c i ati o n ,  1 1 0 1  Wi l s o n  B l vd ,  S u i te  #1 4 2 5 ,  Ar l i n g to n ,  VA

2 2 2 0 9 -1 7 6 2 ,  www. s afe tye q u i p m e n t. o r g.

AN S I / I S E A 1 0 7 ,  American National Standard for High-Visibility
Safety Apparel and Accessories,  2 0 2 0 .

2 . 3 . 1 2  I S O  P u b l i c ati o n s .    I n te r n ati o n al  O r ga n i z ati o n  fo r
S tan d a r d i z a ti o n ,  I S O  C e n tr al  S e c r e ta r i a t,  B I B C  I I ,  C h e m i n  d e
B l an d o n n e t 8 ,  C P  4 0 1 ,  1 2 1 4  Ve r n i e r,  Ge n e va,  S wi tz e r l an d ,

www. i s o . o r g .

I S O  9 2 4 4 ,  Earth-moving machinery — Machine safety labels —
General principles,  2 0 0 8 .

I S O / I E C  1 7 0 2 0 ,  Conformity Assessment: Requirements for the
operation of various types of bodies performing inspection,  2 0 1 2 .

I S O / I E C  1 7 0 2 5 ,  General Requirements for the Competence of Test‐
ing and Calibration Laboratories,  2 0 1 7 .

I S O / I E C  1 7 0 6 5 ,  Conformity Assessment: Requirements for bodies
certifying products,  processes and services,  2 0 1 2 .

I S O  1 7 8 4 0 -4 ,  Road Vehicles — Information for frst and second
responders — Part 4: Propulsion energy identifcation,  2 0 1 8 .

I E C  6 2 4 7 7 -1 ,  Safety Requirements for Power Electronic Converter
Systems and Equipment,  2 0 1 2 .

2 . 3 . 1 3  N ati o n al  Tr u c k E q u i p m e n t As s o c i ati o n  ( N T E A)  P ub l i c a‐
ti o n s .    N T E A T h e  As s o c i a ti o n  fo r  th e  Wo r k Tr u c k I n d u s tr y,
3 7 4 0 0  H i l l s  Te c h  D r i ve ,  F a r m i n g to n  H i l l s ,  M I  4 8 3 3 1 -3 4 1 4 ,

www. n te a . c o m

AM D  0 0 5 ,  Low Voltage Electrical System Test,  2 0 1 9 .

AM D  0 0 6 ,  Patient Compartment Sound Level Test,  2 0 1 9 .
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AM D  0 0 8 ,  Handrail Static Load Test,  2 0 1 9 .

AM D  0 1 0 ,  Water Leak Test,  2 0 1 9 .

AM D  0 1 1 ,  Equipment Temperature Test,  2 0 1 9 .

AM D  0 1 2 ,  Interior Climate Control Test,  2 0 1 9 .

AM D  0 1 3 ,  Weight Distribution Measurements,  2 0 1 9 .

AM D  0 1 5 ,  Ambulance Main Medical Gas System Test,  2 0 1 9 .

AM D  0 1 6 ,  Patient Compartment Lighting Level Test,  2 0 1 9 .

AM D  0 1 8 ,  Rear Stepping Surface Load Test,  2 0 1 9 .

AM D  0 2 1 ,  Aspirator System Test,  2 0 1 9 .

AM D  0 2 4 ,  Perimeter Illumination Test,  2 0 1 9 .

AM D  0 2 5 ,  Occupant Head Clearance Zones Test,  2 0 1 9 .

AM D  0 2 7 ,  Line Voltage Electrical Systems Test,  2 0 1 9 .

AM D  0 2 8 ,  Vertical Component Retention — Static Test,  2 0 1 9 .

2 . 3 . 1 4  N AT O  P u b l i c ati o n s .    G l o b al  E n gi n e e r i n g  D o c u m e n ts ,
An  I H S  C o m p an y,  1 5  I n ve r n e s s  Way E a s t,  E n g l e wo o d ,  C O

8 0 1 1 2 ,  www. n a to . i n t.

N AT O  D o c u m e n t,  Dynamic Stability Report—Allied Vehicle Test‐
ing Publication (AVTP),  0 3 –1 6 W.

2 . 3 . 1 5  S AE  P u b l i c ati o n s .    S AE  I n te r n a ti o n al ,  S o c i e ty o f Au to ‐
m o ti ve  E n gi n e e r s ,  9 0 1  1 5 th  S tr e e t,  N W,  S u i te  5 2 0 ,  Was h i n gto n ,
D C  2 0 0 0 5 ,  www. s a e . o r g / p u b s .

S AE  AI R1 3 7 5 D ,  Minimum Safety Requirements for Special
Purpose Airline Ground Support Equipment,  2 0 1 4 .

S AE  AI R6 1 3 3 ,  Design and Safety Criteria for Passenger Boarding
Stairways,  2 0 1 8 .

S AE  J 1 5 6 ,  Fusible Links,  2 0 1 9 .

S AE  J 5 5 1 / 1 ,  Performance Levels and Methods of Measurement of
Electromagnetic Compatibility of Vehicles,  Boats (up to 1 5 m),  and

Machines (1 6. 6 Hz to 1 8 GHz),  2 0 2 0 .

S AE  J 5 5 3 ,  Circuit Breakers,  2 0 1 6 .

S AE  J 5 5 4 ,  Electric Fuses (Cartridge Type),  1 9 8 7 .

S AE  J 5 6 0 ,  Primary and Auxiliary Seven Conductor Electrical
Connector for Truck-Trailer Jumper Cable,  2 0 2 0 .

S AE  J 5 7 5 ,  Test Methods and Equipment for Lighting Devices and
Components for Use on Vehicles Less Than 2032 mm in Overall Width,
2 0 1 8 .

S AE  J 5 7 8 ,  Chromaticity Requirements of Ground Vehicle Lamps
and Lighting Equipment,  2 0 2 0 .

S AE  J 6 8 3 ,  Tire Chain Clearance — Trucks,  Buses (Except Subur‐
ban,  Intercity,  and Transit Buses),  and Combinations of Vehicles,

2 0 1 1 .

S AE  J 8 4 5 ,  Optical Warning Devices for Authorized Emergency,
Maintenance,  and Service Vehicles,  2 0 2 1 .

S AE  J 9 9 4 ,  Alarm — Backup — Electric,  Laboratory Performance
Testing,  2 0 1 4 .

S AE  J 1 1 2 7 ,  Low Voltage Battery Cable,  2 0 2 0 .

S AE  J 1 1 2 8 ,  Low Voltage Primary Cable,  2 0 2 0 .

S AE  J 1 6 7 3 ,  High Voltage Automotive Wiring Assembly Design,
2 0 1 2 .

S AE  J 1 8 4 9 ,  Emergency Vehicle Sirens,  S tab i l i z e d ,  2 0 2 0 .

S AE  J 1 8 8 8 ,  High Current Time Lag Electric Fuses,  1 9 9 0 .

S AE  J 1 8 8 9 ,  L. E. D.  Signal and Marking Lighting Devices,  2 0 1 9 .

S AE  J 1 9 0 8 ,  Electrical Grounding Practice,  2 0 1 3 .

S AE  J 2 0 7 7 ,  Miniature Blade Type Electrical Fuses,  1 9 9 0 .

S AE  J 2 1 7 4 ,  Heavy-Duty Wiring Systems for Trailers 2032 mm or
More in Width,  2 0 2 0 .

S AE  J 2 1 8 0 ,  A Tilt Table Procedure for Measuring the Static Roll‐
over Threshold for Heavy Trucks,  2 0 1 1 .

S AE  J 2 1 8 1 ,  Steady State Circular Test Procedures for Trucks and
Buses,  2 0 1 1 .

S AE  J 2 2 0 2 ,  Heavy-Duty Wiring Systems for On-Highway Trucks,
2 0 1 9 .

S AE  J 2 3 4 4 ,  Guidelines for Electric Vehicle Safety,  2 0 2 0 .

S AE  J 2 3 9 4 ,  Seven-Conductor Cable for ABS Power — Truck and
Bus,  2 0 2 0 .

S AE  J 2 4 1 8 ,  Occupant Restraint System Evaluation — Frontal
Impact Component-Level Heavy Trucks,  2 0 2 0 .

S AE  J 2 4 2 0 ,  COE Frontal Strength Evaluation — Dynamic Load‐
ing Heavy Trucks,  2 0 1 0 .

S AE  J 2 4 2 2 ,  Cab Roof Strength Evaluation — Quasi-Static Load‐
ing Heavy Trucks,  2 0 1 0 .

S AE  J 2 5 7 8 ,  Recommended Practice for General Fuel Cell Vehicle
Safety,  2 0 1 4 .

S AE  J 2 8 6 3 ,  Automotive Trailer Tow Connector,  2 0 1 6 .

S AE  J 2 9 1 0 ,  Recommended Practice for the Design and Test of
Hybrid Electric and Electric Trucks and Buses for Electrical Safety,

2 0 1 4 .

S AE  J 2 9 2 9 ,  Electric and Hybrid Vehicle Propulsion Battery System
Safety Standard — Lithium-based Rechargeable Cells,  2 0 1 3 .

S AE  J 3 0 2 6 ,  Ambulance Patient Compartment Seating Integrity and
Occupant Restraint,  2 0 1 6 .

S AE  J 3 0 2 7 ,  Ambulance Litter Integrity,  Retention,  and Patient
Restraint,  2 0 1 6 .

S AE  J 3 0 4 3 ,  Ambulance Equipment Mounts,  2 0 1 4 .

S AE  J 3 0 5 7 ,  Ambulance Modular Body Evaluation-Quasi-Static
Loading For Type I and Type III Modular Ambulance Bodies,  2 0 1 7 .

S AE  J 3 0 5 8 ,  Ambulance Interior Storage Compartment Integrity,
2 0 1 6 .

S AE  J 3 1 0 2 ,  Ambulance Patient Compartment Structural Integrity
Test to Support SAE J3027 Compliant Litter Systems,  2 0 1 7 .

2 . 3 . 1 6  T RA P ub l i c ati o n s .    T i r e  a n d  Ri m  As s o c i ati o n ,  I n c . ,  1 7 5
M o n tr o s e  We s t Ave . ,  C o p l e y,  O H  4 4 3 2 1 ,  www. U S - T RA. o r g.

Tire and Rim Association — Year Book,  2 0 2 3 .

Full document details: NFPA 1900 2024

http://www.avadocuments.com/doc/nfpa-1900-2024
http://www.avadocuments.com/doc/nfpa-1900-2024


AI RC RAF T  RE S C U E  AN D  F I RE F I GH T I N G VE H I C L E S1 9 0 0 - 1 4

2 0 2 4  E d i t i o n

2 . 3 . 1 7  U L  P u b l i c ati o n s .    U n d e r wr i te r s  L a b o r a to r i e s  I n c . ,  3 3 3
Pfngsten  Ro a d ,  N o r th b r o o k,  I L  6 0 0 6 2 -2 0 9 6 ,  h ttp : / / u l . c o m .

U L  1 5 3 ,  Portable Electric Luminaires,  2 0 2 1 .

U L  4 9 8 ,  Attachment Plugs and Receptacles,  2 0 2 1 .

U L  9 6 9 ,  Standard for Marking and Labeling Systems,  2 0 1 8 .

U L  1 3 1 0 ,  Standard for Class 2 Power Units,  2 0 1 9 .

U L  1 5 9 8 ,  Luminaires,  2 0 2 1 .

U L  2 0 3 4 ,  Standard for Single and Multiple Station Carbon
Monoxide Alarms,  2 0 1 8 .

U L  2 2 3 1 - 1 ,  Personnel Protection Systems for Electric Vehicle (EV)
Supply Circuits: General Requirements,  2 0 2 1 .

U L  2 2 3 1 -2 ,  Personnel Protection Systems for Electric Vehicle (EV)
Supply Circuits: Particular Requirements for Protection Devices for Use

in Charging Systems,  2 0 2 0 .

U L  8 7 5 0 ,  Light Emitting Diode (LED) Equipment for Use in Light‐
ing Products,  2 0 2 1 .

2 . 3 . 1 8  U N E C E  P u b l i c ati o n s .    U N  E c o n o m i c  C o m m i s s i o n  fo r
E u r o p e ,  P a l ai s  d e s  N a ti o n s ,  C H -1 2 1 1 ,  Ge n e va 1 0  S wi tz e r l an d ,

www. u n e c e . o r g .

U N  3 8 . 3 ,  Certifcation for Lithium Batteries,  2 0 1 9 .

E C E  Re g u l ati o n  n u m b e r  2 9 ,  Uniform Provisions Concerning the
Approval of Vehicles with Regard to the Protection of the Occupants of

the Cab of a Commercial Vehicle,  2 0 1 1 .

2 . 3 . 1 9  U S  D e p ar tm e n t o f Agri c u l tu re  P u b l i c ati o n s .    U S D A
F o r e s t S e r vi c e ,  S an  D i m as  Te c h n o l o g y a n d  D e ve l o p m e n t
C e n te r,  4 4 4  E a s t B o n i ta Ave n u e ,  S an  D i m a s ,  C A 9 1 7 7 3 .

U S D A F o r e s t S e r vi c e  S ta n d ar d  5 1 0 0 -1 ,  2 0 1 3 .

2 . 3 . 2 0  U S  G o ve r n m e n t P u b l i c ati o n s .    U S  Go ve r n m e n t
P u b l i s h i n g  Offce,  7 3 2  N o r th  C a p i to l  S tr e e t,  N W,  Wa s h i n gto n ,

D C  2 0 4 0 1 -0 0 0 1 .

F e d e r al  M o to r  C a r r i e r  S a fe ty Ad m i n i s tr a ti o n :  FMVSS 1 21
Brake Performance and Stability Testing.

P u b l i c  L a w 8 9 -5 6 3 .

T i tl e  2 9 ,  C o d e  o f F e d e r al  Re gu l a ti o n s ,  P ar t 1 9 1 0 . 1 6 9 ,  “ Ai r
r e c e i ve r s . ”

T i tl e  4 9 ,  C o d e  o f F e d e r al  Re gu l a ti o n s ,  P ar t 1 7 8 . 3 7 ,  “Specif‐
cation  3 AA a n d  3 AAX ,  s e am l e s s  s te e l  c yl i n d e r s . ”

T i tl e  4 9 ,  C o d e  o f F e d e r a l  Re gu l a ti o n s ,  P a r t 3 9 3 . 9 4 ,  “ I n te r i o r
n o i s e  l e ve l s  i n  p o we r  u n i ts ,  te s t p r o c e d u r e . ”

T i tl e  4 9 ,  C o d e  o f F e d e r al  Re g u l ati o n s ,  P ar t 5 6 7 ,  “Certifca‐
tion.”

T i tl e  4 9 ,  C o d e  o f F e d e r al  Re gu l a ti o n s ,  P ar t 5 7 1 ,  F e d e r al
M o to r  Ve h i c l e  S a fe ty S tan d a r d s  ( F M VS S ) .

T i tl e  4 9 ,  C o d e  o f F e d e r al  Re g u l ati o n s ,  P ar t 5 7 1 . 1 2 1 ,  “ Ai r
B r ake  S ys te m s . ”

T i tl e  4 9 ,  C o d e  o f F e d e r a l  Re g u l a ti o n s ,  P ar t 5 7 1 ,  S u b p a r t B ,
“ F e d e r a l  M o to r  Ve h i c l e  S a fe ty S ta n d a r d s , ”  N o .  1 0 8 ,  “ L a m p s ,
refective  d e vi c e s ,  an d  a s s o c i a te d  e q u i p m e n t. ”

T i tl e  4 9 ,  C o d e  o f F e d e r a l  Re g u l a ti o n s ,  P ar t 5 7 1 ,  S u b p a r t B ,
“ F e d e r a l  M o to r  Ve h i c l e  S a fe ty S tan d a r d s , ”  N o .  3 0 2 ,  “ F l a m m a b i l ‐
i ty o f i n te r i o r  m ate r i a l s . ”

T i tl e  4 9 ,  C o d e  o f F e d e r a l  Re g u l a ti o n s ,  P ar t 5 7 1  S u b p a r t B ,
“ F e d e r al  M o to r  Ve h i c l e  S afe ty S tan d ar d s , ”  N o .  3 0 5 ,  “ E l e c tr i c

P o we r e d  Ve h i c l e s :  E l e c tr o l yte  S p i l l ag e  a n d  E l e c tr i c a l  S h o c k
P r o te c ti o n . ”

2 . 3 . 2 1  O th e r P u b l i c ati o n s .

Merriam-Webster’s Collegiate Dictionary,  1 1 th  e d i ti o n ,  M e r r i am -
We b s te r,  I n c . ,  Springfeld,  M A,  2 0 0 3 ,  www. m e r r i am -we b s te r. c o m

2 . 4  Re fe re n c e s  fo r E x trac ts  i n  M an d ato r y S e c ti o n s .

N F PA 1 0 ,   Standard for Portable Fire Extinguishers,  2 0 2 2  e d i ti o n .
NFPA 70®,  National Electrical Code®,  2 0 2 3  e d i ti o n .
N F PA 4 4 0 ,   Guide for Aircraft Rescue and Firefghting Operations

and Airport/Community Emergency Planning,  2 0 2 4  e d i ti o n .
N F PA 1 1 5 0 ,   Standard on Foam Chemicals for Fires in Class A

Fuels,  2 0 2 2  e d i ti o n .
N F PA 1 4 5 1 ,   Standard for a Fire and Emergency Service Vehicle

Operations Training Program,  2 0 2 2  e d i ti o n .
N F PA 1 9 3 2 ,   Standard on Use,  Maintenance,  and Service Testing

of In-Service Fire Department Ground Ladders,  2 0 2 0  e d i ti o n .
N F PA 1 9 6 1 ,   Standard on Fire Hose,  2 0 2 0  e d i ti o n .
N F PA 1 9 8 9 ,   Standard on Breathing Air Quality for Emergency

Services Respiratory Protection,  2 0 1 9  e d i ti o n .

C h ap te r 3    Defnitions

3 . 1  G e n e ral .    T h e  defnitions  c o n tai n e d  i n  th i s  c h a p te r  s h a l l
a p p l y to  th e  te r m s  u s e d  i n  th i s  s tan d ar d .  Wh e r e  te r m s  a r e  n o t
defned  i n  th i s  c h ap te r  o r  wi th i n  an o th e r  c h ap te r,  th e y s h al l  b e
defned  u s i n g th e i r  o r d i n ar i l y a c c e p te d  m e an i n gs  wi th i n  th e

c o n te x t i n  wh i c h  th e y ar e  u s e d .  Merriam-Webster’s Collegiate
Dictionary,  1 1 th  e d i ti o n ,  s h a l l  b e  th e  s o u r c e  fo r  th e  o r d i n ar i l y

ac c e p te d  m e an i n g .

3 . 2  N FPA Offcial  Defnitions.

3 . 2 . 1 *  Ap p ro ve d .    Ac c e p tab l e  to  th e  a u th o r i ty h avi n g  j u r i s d i c ‐
ti o n .

3 . 2 . 2 *  Au th o ri ty H avi n g J u ri s d i c ti o n .    An  o r g an i z ati o n ,  offce,
o r  i n d i vi d u a l  r e s p o n s i b l e  fo r  e n fo r c i n g  th e  r e q u i r e m e n ts  o f a

c o d e  o r  s ta n d ar d ,  o r  fo r  a p p r o vi n g e q u i p m e n t,  m a te r i al s ,  an
i n s ta l l a ti o n ,  o r  a p r o c e d u r e .

3 . 2 . 3  L ab e l e d .    E q u i p m e n t o r  m ate r i al s  to  wh i c h  h a s  b e e n
a ttac h e d  a l ab e l ,  s ym b o l ,  o r  o th e r  i d e n ti fyi n g  m a r k o f an  o r g an ‐

i z ati o n  th at i s  a c c e p ta b l e  to  th e  au th o r i ty h a vi n g j u r i s d i c ti o n
a n d  c o n c e r n e d  wi th  p r o d u c t e va l u ati o n ,  th at m ai n ta i n s  p e r i ‐
o d i c  i n s p e c ti o n  o f p r o d u c ti o n  o f l ab e l e d  e q u i p m e n t o r  m ate r i ‐

al s ,  an d  b y wh o s e  l ab e l i n g th e  m an u fa c tu r e r  i n d i c ate s
c o m p l i an c e  wi th  ap p r o p r i a te  s tan d ar d s  o r  p e r fo r m a n c e  i n  a
specifed  m an n e r.

3 . 2 . 4 *  L i s te d .    E q u i p m e n t,  m a te r i al s ,  o r  s e r vi c e s  i n c l u d e d  i n  a
l i s t p u b l i s h e d  b y an  o r g an i z a ti o n  th a t i s  a c c e p ta b l e  to  th e

au th o r i ty h avi n g  j u r i s d i c ti o n  an d  c o n c e r n e d  wi th  e va l u ati o n  o f
p r o d u c ts  o r  s e r vi c e s ,  th at m ai n ta i n s  p e r i o d i c  i n s p e c ti o n  o f
p r o d u c ti o n  o f l i s te d  e q u i p m e n t o r  m ate r i a l s  o r  p e r i o d i c  e val u a‐

ti o n  o f s e r vi c e s ,  a n d  wh o s e  l i s ti n g  s ta te s  th at e i th e r  th e  e q u i p ‐
m e n t,  m ate r i a l ,  o r  s e r vi c e  m e e ts  ap p r o p r i ate  d e s i g n ate d
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s tan d ar d s  o r  h a s  b e e n  te s te d  a n d  fo u n d  s u i tab l e  fo r  a specifed
p u r p o s e .

3 . 2 . 5  S h al l .    I n d i c ate s  a m an d a to r y r e q u i r e m e n t.

3 . 2 . 6  S h o u l d .    I n d i c a te s  a  r e c o m m e n d a ti o n  o r  th a t wh i c h  i s
ad vi s e d  b u t n o t r e q u i r e d .

3 . 2 . 7  S tan d ard .    An  N F PA s ta n d ar d ,  th e  m a i n  te x t o f wh i c h
c o n tai n s  o n l y m a n d ato r y p r o vi s i o n s  u s i n g  th e  wo r d  “ s h a l l ”  to
i n d i c ate  r e q u i r e m e n ts  a n d  th at i s  i n  a fo r m  g e n e r al l y s u i tab l e

fo r  m an d a to r y r e fe r e n c e  b y an o th e r  s ta n d ar d  o r  c o d e  o r  fo r
ad o p ti o n  i n to  l a w.  N o n m a n d a to r y p r o vi s i o n s  a r e  n o t to  b e
c o n s i d e r e d  a p ar t o f th e  r e q u i r e m e n ts  o f a s ta n d ar d  an d  s h a l l

b e  l o c ate d  i n  an  ap p e n d i x ,  an n e x ,  fo o tn o te ,  i n fo r m a ti o n al
n o te ,  o r  o th e r  m e a n s  as  p e r m i tte d  i n  th e  N F PA m a n u al s  o f
s tyl e .  Wh e n  u s e d  i n  a ge n e r i c  s e n s e ,  s u c h  a s  i n  th e  p h r a s e s

“ s tan d ar d s  d e ve l o p m e n t p r o c e s s ”  o r  “ s tan d a r d s  d e ve l o p m e n t
ac ti vi ti e s , ”  th e  te r m  “ s tan d a r d s ”  i n c l u d e s  a l l  N F PA s ta n d a r d s ,
i n c l u d i n g  c o d e s ,  s ta n d a r d s ,  r e c o m m e n d e d  p r a c ti c e s ,  an d

g u i d e s .

3 . 3  G e n e ral  Defnitions.

3 . 3 . 1  Ac c e p tan c e .    An  a gr e e m e n t b e twe e n  th e  p u rc h a s i n g
a u th o r i ty a n d  th e  c o n tr ac to r  th at th e  te r m s  a n d  c o n d i ti o n s  o f

th e  c o n tr a c t h ave  b e e n  m e t.

3 . 3 . 2  Ac c e p tan c e  Te s ts .    Te s ts  p e r fo r m e d  o n  b e h a l f o f o r  b y
th e  p u r c h as e r  at th e  ti m e  o f d e l i ve r y to  d e te r m i n e  c o m p l i a n c e
wi th  th e  specifcations  fo r  th e  ve h i c l e .

3 . 3 . 3  Ac c e s s  L ad d e r.    O n e  o r  m o r e  r u n g s  ( o f an y s h ap e )  fo r
c l i m b i n g  th at h ave  a  d e gr e e  o f i n c l i n ati o n  b e twe e n  6 0  an d  9 0

d e gr e e s .

3 . 3 . 4  Ac ti ve  H o ri z o n tal  An gl e  o f L i gh t E m i s s i o n .    T h e  an g l e s ,
m e a s u r e d  i n  a  h o r i z o n tal  p l an e  p as s i n g  th r o u g h  th e  o p ti c al

c e n te r  o f th e  o p ti c al  s o u r c e ,  as  specifed  b y th e  m an u fa c tu r e r
o f th e  o p ti c a l  d e vi c e ,  b e twe e n  wh i c h  th e  o p ti c a l  s o u r c e  c o n tr i b ‐

u te s  o p ti c al  p o we r.

3 . 3 . 5  Ae ri al  D e vi c e .    An  ae r i al  l a d d e r,  e l e vati n g  p l a tfo r m ,  o r
wate r  to we r  th at i s  d e s i g n e d  to  p o s i ti o n  p e r s o n n e l ,  h a n d l e

m a te r i al s ,  p r o vi d e  c o n ti n u o u s  e g r e s s ,  o r  d i s c h ar g e  wate r.

3 . 3 . 6  Ae ri al  Fi re  Ap p aratu s .    A ve h i c l e  e q u i p p e d  wi th  an  ae r i al
l ad d e r,  e l e vati n g  p l atfo r m ,  o r  wate r  to we r  th at i s  d e s i gn e d  an d
e q u i p p e d  to  s u p p o r t frefghting  an d  r e s c u e  o p e r a ti o n s  b y p o s i ‐

ti o n i n g p e r s o n n e l ,  h an d l i n g  m ate r i a l s ,  p r o vi d i n g c o n ti n u o u s
e gr e s s ,  o r  d i s c h a r gi n g wate r  a t p o s i ti o n s  e l e vate d  fr o m  th e
gr o u n d .

3 . 3 . 7  Ae ri al  L ad d e r.    A s e l f-s u p p o r ti n g,  tu r n tab l e -m o u n te d ,
p o we r-o p e r ate d  l ad d e r  o f two  o r  m o r e  s e c ti o n s  p e r m an e n tl y

a ttac h e d  to  a s e l f- p r o p e l l e d  a u to m o ti ve  fre  a p p a r atu s  an d
d e s i g n e d  to  p r o vi d e  a c o n ti n u o u s  e gr e s s  r o u te  fr o m  a n  e l e va te d
p o s i ti o n  to  th e  g r o u n d .

3 . 3 . 8  Ai r C o n tro l  P an e l .    A c o n s o l i d ate d  a r r an g e m e n t o f
va l ve s ,  r e g u l ato r s ,  ga u g e s ,  an d  ai r  s ys te m  p i p i n g  a t a l o c a ti o n
th a t al l o ws  th e  o p e r a to r  to  m o n i to r  a n d  c o n tr o l  th e  airfow an d
p r e s s u r e  wi th i n  th e  ai r  s ys te m  fr o m  a c e n tr a l i z e d  l o c a ti o n .

3 . 3 . 9 *  Ai rc raft Re s c u e  an d  Firefghting ( ARFF) .    T h e  frefght‐
ing  a c ti o n  take n  to  p r e ve n t,  c o n tr o l ,  o r  e x ti n gu i s h  fre  i n vo l ve d
o r  a d j ac e n t to  an  a i r c r aft fo r  th e  p u r p o s e  o f m ai n ta i n i n g m ax i ‐

m u m  e s c a p e  r o u te s  fo r  o c c u p a n ts  u s i n g  n o r m a l  an d  e m e r g e n c y
r o u te s  fo r  e g r e s s .  [ 4 4 0 ,  2 0 2 4 ]

3 . 3 . 1 0  Ai r- M e c h an i c al  B rak e s .    S e e  3 . 3 . 3 8 . 1 ,  Ai r-M e c h an i c al
B r ake s .

3 . 3 . 1 1  Ai r- O ve r- H yd rau l i c  B rak e s .    S e e  3 . 3 . 3 8 . 2 ,  Ai r-O ve r-
H yd r au l i c  B r a ke s .

3 . 3 . 1 2  Ai r Q u al i ty M o n i to rs .    E l e c tr o n i c  i n s tr u m e n ts  th a t
m o n i to r  th e  ai r  fo r  s u c h  e l e m e n ts  as  c a r b o n  m o n o x i d e  l e ve l s

an d  m o i s tu r e  l e ve l s  a n d  th a t ar e  c a p ab l e  o f s e n d i n g  a  s i g n al  to
a u to m a ti c al l y s h u t d o wn  th e  a i r  s ys te m .

3 . 3 . 1 3 *  Ai r Tan k .    A s to r a ge  ve s s e l  m e e ti n g  th e  r e q u i r e m e n ts
o f e i th e r  U . S .  D e p ar tm e n t o f Tr an s p o r tati o n  ( D O T )  o r  Am e r i ‐
c a n  S o c i e ty o f M e c h an i c a l  E n g i n e e r s  ( AS M E )  an d  u s e d  to  s to r e

an  ac c u m u l ati o n  o f ai r  u n d e r  p r e s s u r e .

3 . 3 . 1 4  Al l - Wh e e l  D ri ve .    A ve h i c l e  wi th  th e  ab i l i ty to  ap p l y tr ac ‐
ti ve  p o we r  to  a l l  wh e e l s .

3 . 3 . 1 5  Am b i e n t Te m p e ratu re .    T h e  te m p e r atu r e  o f th e
s u r r o u n d i n g m e d i u m ;  u s u a l l y u s e d  to  r e fe r  to  th e  te m p e r a tu r e

o f th e  ai r  i n  wh i c h  a s tr u c tu r e  i s  s i tu ate d  o r  a d e vi c e  o p e r ate s .

3 . 3 . 1 6  Am b u l an c e .    A ve h i c l e  u s e d  fo r  o u t-o f-h o s p i tal  m e d i c al
c a r e  an d  p ati e n t tr a n s p o r t th at p r o vi d e s  a  d r i ve r ’ s  c o m p a r t‐
m e n t;  a  p ati e n t c o m p a r tm e n t to  a c c o m m o d ate  an  e m e r g e n c y

m e d i c al  s e r vi c e s  p r o vi d e r  ( E M S P )  an d  at l e a s t o n e  p ati e n t l o c a‐
te d  o n  th e  p r i m ar y c o t p o s i ti o n e d  s o  th a t th e  p r i m ar y p a ti e n t
c a n  b e  g i ve n  e m e r g e n c y c ar e  d u r i n g  tr an s i t;  e q u i p m e n t an d

s u p p l i e s  fo r  e m e r g e n c y c ar e  at th e  s c e n e  a s  we l l  a s  d u r i n g  tr a n s ‐
p o r t;  s afe ty,  c o m fo r t,  an d  avo i d an c e  o f ag gr a va ti o n  o f th e

p ati e n t’ s  i n j u r y o r  i l l n e s s ;  two -wa y r a d i o  c o m m u n i c ati o n ;  an d
a u d i b l e  an d  vi s u al  traffc  war n i n g d e vi c e s .

3 . 3 . 1 6 . 1 *  Substantially Similar Ambulance.    An  am b u l a n c e  i n
wh i c h  th e  r e l e va n t ar e a  o r  c o m p o n e n t th at i s  b e i n g

c o m p a r e d  o r  c o n s i d e r e d  i s  c o m p ar a b l e .  Ap p l i c ab l e  to  th e
te s t b e i n g  c o n s i d e r e d  fo r  an  am b u l an c e  i n  wh i c h  l i ke  ar e a s
a r e  c o m p a r e d .

3 . 3 . 1 6 . 2  Type I Ambulance.    An  am b u l an c e  wi th  a 1 0 , 0 0 1  l b
( 4 5 3 6  kg)  to  1 4 , 0 0 0  l b  ( 6 3 5 0  kg)  gr o s s  ve h i c l e  we i g h t r a ti n g
( GVWR)  c o n s tr u c te d  o n  a  c ab  c h as s i s  wi th  a  m o d u l a r  am b u ‐

l an c e  b o d y.

3 . 3 . 1 6 . 3  Type I-AD (Additional Duty)  Ambulance.    An  am b u ‐
l an c e  wi th  a 1 4 , 0 0 1  l b  ( 6 3 5 1  kg )  o r  m o r e  GVWR c o n s tr u c te d

o n  a  c a b  c h as s i s  wi th  a m o d u l ar  a m b u l an c e  b o d y.

3 . 3 . 1 6 . 4  Type II Ambulance.    An  a m b u l a n c e  c o n s tr u c te d  o n
a  va n .

3 . 3 . 1 6 . 5  Type III Ambulance.    An  am b u l an c e  wi th  a 1 0 , 0 0 1  l b
to  1 4 , 0 0 0  l b  GVWR c o n s tr u c te d  o n  a  c u tawa y van  c h a s s i s
wi th  i n te g r ate d  m o d u l ar  a m b u l an c e  b o d y.

3 . 3 . 1 6 . 6  Type III-AD (Additional Duty)  Ambulance.    An  am b u ‐
l an c e  wi th  a 1 4 , 0 0 1  l b  o r  m o r e  GVWR c o n s tr u c te d  o n  a
c u ta way va n  c h a s s i s  wi th  i n te g r ate d  m o d u l ar  b o d y.

3 . 3 . 1 7  An gl e .

3 . 3 . 1 7 . 1 *  Angle of Approach.    T h e  s m al l e s t an g l e  m ad e
b e twe e n  th e  r o ad  s u r fac e  a n d  a l i n e  d r awn  fr o m  th e  fr o n t
p o i n t o f gr o u n d  c o n tac t o f th e  fr o n t ti r e  to  an y p r o j e c ti o n  o f

th e  ve h i c l e  i n  fr o n t o f th e  fr o n t a x l e .

3 . 3 . 1 7 . 2 *  Angle of Departure.    T h e  s m al l e s t a n gl e  m ad e
b e twe e n  th e  r o ad  s u r fa c e  an d  a l i n e  d r awn  fr o m  th e  r e ar

p o i n t o f gr o u n d  c o n ta c t o f th e  r e ar  ti r e  to  a n y p r o j e c ti o n  o f
th e  ve h i c l e  b e h i n d  th e  r e ar  ax l e .
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3 . 3 . 1 8  Ap p aratu s  O p e rato r M an u al .    D o c u m e n t( s )  p r o vi d e d
b y th e  c h a s s i s  o r  a p p ar atu s  m an u fac tu r e r  th a t c o ve r s  h o w th e

c o m p l e te  a p p a r atu s  s h o u l d  b e  s afe l y o p e r ate d  an d  s e r vi c e d .

3 . 3 . 1 9  Ar ti c u l ati n g B o o m .    An  ae r i al  d e vi c e  c o n s i s ti n g  o f two
o r  m o r e  fo l d i n g  b o o m  s e c ti o n s  wh o s e  e x te n s i o n  a n d  r e tr ac ti o n
m o d e s  a r e  ac c o m p l i s h e d  b y ad j u s ti n g  th e  an g l e  o f th e  kn u c kl e

j o i n ts .

3 . 3 . 2 0  AS M E  P re s s u re  Ve s s e l .    A p r e s s u r e  ve s s e l  u s e d  fo r  th e
s to r ag e  o r  ac c u m u l ati o n  o f ai r  o r  ga s  u n d e r  p r e s s u r e  th at i s

c o n s tr u c te d  a n d  te s te d  i n  a c c o r d a n c e  wi th  th e  AS M E  Boiler and
Pressure Vessel Code.

3 . 3 . 2 1  Au th o ri z e d  P e rs o n .    A p e r s o n  a p p r o ve d  o r  a s s i gn e d  to
p e r fo r m  specifc  typ e s  o f d u ti e s  o r  to  b e  a t a specifc  l o c a ti o n  a t

th e  j o b  s i te .

3 . 3 . 2 2  Au to m ati c  E l e c tri c al  L o ad  M an age m e n t S ys te m .    A
d e vi c e  th at c o n ti n u o u s l y m o n i to r s  th e  e l e c tr i c al  s ys te m  vo l ta ge

an d  a u to m a ti c al l y s h e d s  p r e d e te r m i n e d  l o ad s  i n  a s e l e c te d
o r d e r  to  p r e ve n t o ve r d i s c h ar g i n g  o f th e  ve h i c l e ’ s  b atte r i e s .

3 . 3 . 2 3  Au to m ati c  L o c ki n g D i ffe re n ti al .    A typ e  o f n o n s l i p
d i ffe r e n ti a l  th at o p e r ate s  a u to m a ti c a l l y.

3 . 3 . 2 4 *  Au to m ati c  Re gu l ati n g Fo am  P ro p o r ti o n i n g S ys te m .    A
fo am  p r o p o r ti o n i n g s ys te m  th at au to m ati c al l y ad j u s ts  th e  fow
o f fo am  c o n c e n tr a te  i n to  th e  wate r  s tr e am  to  m ai n ta i n  th e

d e s i r e d  p r o p o r ti o n i n g  r a ti o .

3 . 3 . 2 5  Au x i l i ar y B raki n g S ys te m .    A b r a ki n g s ys te m  i n  ad d i ti o n
to  th e  s e r vi c e  b r ake s ,  s u c h  as  an  e n g i n e  r e ta r d e r,  tr a n s m i s s i o n

r e tar d e r,  d r i ve l i n e  r e tar d e r,  o r  e x h a u s t r e tar d e r.

3 . 3 . 2 6  Au x i l i ar y E n gi n e –D ri ve n  P u m p s .    P u m p s  wh o s e  p o we r
i s  p r o vi d e d  b y e n g i n e s  th at a r e  i n d e p e n d e n t o f th e  ve h i c l e
e n g i n e .

3 . 3 . 2 7  Au x i l i ar y H yd rau l i c  P o we r.    A s m al l  g as o l i n e  e n gi n e ,
d i e s e l  e n gi n e ,  o r  e l e c tr i c  m o to r –d r i ve n  h yd r a u l i c  p u m p  u s e d  to

o p e r ate  a n  a e r i al  d e vi c e  i n  an  e m e r ge n c y o r  i n  l i e u  o f th e  m ai n
h yd r a u l i c  s ys te m .

3 . 3 . 2 8  Au x i l i ar y P u m p .    A wate r  p u m p  m o u n te d  o n  th e  fre
a p p ar atu s  i n  a d d i ti o n  to  a fre  p u m p  a n d  u s e d  fo r  frefghting
e i th e r  i n  c o n j u n c ti o n  wi th  o r  i n d e p e n d e n t o f th e  fre  p u m p .

3 . 3 . 2 9  B ac k- U p  Al ar m .    An  a u d i b l e  d e vi c e  d e s i g n e d  to  war n
th at th e  fre  ap p a r atu s  i s  i n  r e ve r s e  g e ar.

3 . 3 . 3 0  B as e  Rai l .    T h e  l o we r  c h o r d  ( r ai l )  o f an  ae r i a l  l ad d e r  to
wh i c h  r u n g s  a n d  r e i n fo r c e m e n ts  ar e  atta c h e d .

3 . 3 . 3 1  B as e  S e c ti o n .    T h e  frst o r  b o tto m  s e c ti o n  o f an  ae r i al
d e vi c e .

3 . 3 . 3 2  B atte r y D i s c o n n e c t S wi tc h .    A s wi tc h  th a t d i s c o n n e c ts
th e  b atte r y fr o m  a l l  o f th e  ve h i c l e ' s  wi r i n g .

3 . 3 . 3 3  B o n d e d  ( B o n d i n g) .    C o n n e c te d  to  e s tab l i s h  e l e c tr i c al
c o n ti n u i ty an d  c o n d u c ti vi ty.

3 . 3 . 3 4 *  B o o m .    T h e  s tr u c tu r al  m e m b e r  o f an  ap p ar a tu s ,  o th e r
th a n  a n  a e r i al  l ad d e r,  wh i c h  c a n  b e  e l e vate d ,  r o tate d ,  o r  e x te n ‐

d e d .

3 . 3 . 3 5  B o o s te r H o s e .    T h i c k- wal l e d  fexible  h o s e  th at r e tai n s
i ts  r o u n d  c r o s s -s e c ti o n  wh e n  i t i s  n o t u n d e r  p r e s s u r e .

3 . 3 . 3 6  B o o s te r P u m p .    S e e  3 . 3 . 2 8 ,  Auxiliary Pump.

3 . 3 . 3 7  B o o s te r S u p p l i e d  Ai r S ys te m .    A s ys te m  th a t i s  c a p ab l e
o f i n c r e a s i n g  ai r  p r e s s u r e  fr o m  a n  a i r  s to r ag e  s ys te m  o r  a

c o m p r e s s o r  s ys te m .

3 . 3 . 3 8  B rak e s .

3 . 3 . 3 8 . 1  Air-Mechanical Brakes.    B r a ke s  i n  wh i c h  th e  fo r c e
fr o m  a n  i n d i vi d u al  a i r  c h a m b e r  i s  a p p l i e d  d i r e c tl y to  th e

fr i c ti o n  s u r fa c e s  th r o u gh  a  m e c h an i c al  l i n kag e .

3 . 3 . 3 8 . 2  Air-Over-Hydraulic Brakes.    B r ake s  i n  wh i c h  th e
fo r c e  o f a  m as te r  a i r  c yl i n d e r  i s  a p p l i e d  to  th e  fr i c ti o n  s u r fa‐

c e s  th r o u gh  a n  i n te r ve n i n g h yd r a u l i c  s ys te m .

3 . 3 . 3 8 . 3  Service Brake.    A s ys te m  c ap a b l e  o f d e c e l e r a ti n g th e
ve h i c l e  a t a c o n tr o l l e d  r ate  to  a d e s i r e d ,  r e d u c e d  s p e e d  o r
c o m p l e te  s to p .

3 . 3 . 3 9  B re ath i n g Ai r S ys te m .    T h e  c o m p l e te  as s e m b l y o f e q u i p ‐
m e n t s u c h  as  c o m p r e s s o r s ,  a purifcation  s ys te m ,  p r e s s u r e  r e g u ‐

l ato r s ,  s afe ty d e vi c e s ,  m a n i fo l d s ,  ai r  ta n ks  o r  r e c e i ve r s ,  an d
i n te r c o n n e c te d  p i p i n g  r e q u i r e d  to  d e l i ve r  b r e ath i n g  ai r.

3 . 3 . 4 0  B u b b l e  ( Fo am ) .    A th i n -wal l e d ,  r o u gh l y s p h e r i c al  flm
o f l i q u i d  infated  wi th  a i r.

3 . 3 . 4 1  B u l k Ai r S ys te m .    A m e th o d  o f p i p i n g a i r  tan ks  to g e th e r
to  al l o w ai r  to  b e  s u p p l i e d  to  an  a i r  s ys te m  o r  S C B A fll  s ta ti o n ,

u s i n g  o n e  o r  m o r e  ta n ks  wh e r e  a l l  ta n ks  ar e  u s e d  s i m u l tan e ‐
o u s l y a n d  ar e  at th e  s am e  p r e s s u r e .

3 . 3 . 4 2  B u l kh e ad .    T h e  p ar ti ti o n  d i vi d i n g  th e  d r i ve r  c o m p a r t‐
m e n t fr o m  th e  p a ti e n t c o m p ar tm e n t.

3 . 3 . 4 3  B u rs t P re s s u re .    T h e  p r e s s u r e  at wh i c h  a h yd r a u l i c
c o m p o n e n t fa i l s  d u e  to  s tr e s s e s  i n d u c e d  as  a  r e s u l t o f th e  p r e s ‐
s u r e .

3 . 3 . 4 4  C arb o n  M o n o x i d e  M o n i to r.    A m o n i to r i n g d e vi c e  th a t
s a m p l e s  a  purifed  ai r  s tr e am  fo r  tr a c e  e l e m e n ts  o f c a r b o n

m o n o x i d e  ( C O ) .

3 . 3 . 4 5  C as c ad e  S ys te m .    A m e th o d  o f p i p i n g  ai r  tan ks  to g e th e r
to  al l o w a i r  to  b e  s u p p l i e d  to  th e  S C B A fll  s ta ti o n  u s i n g  a

p r o gr e s s i ve  s e l e c ti o n  o f ta n ks  e ac h  wi th  a h i g h e r  p r e s s u r e  l e ve l .

3 . 3 . 4 6 *  C e n te r o f G ravi ty.    T h e  p o i n t at wh i c h  th e  e n ti r e
we i g h t o f th e  ve h i c l e  i s  c o n s i d e r e d  to  b e  c o n c e n tr a te d  s o  th at,

i f s u p p o r te d  at th i s  p o i n t,  th e  a p p ar atu s  wo u l d  r e m ai n  i n  e q u i l i ‐
b r i u m  i n  an y p o s i ti o n .

3 . 3 . 4 7 *  C h as s i s .    T h e  b a s i c  o p e r ati n g  m o to r  ve h i c l e  i n c l u d i n g
th e  e n g i n e ,  fr am e ,  an d  o th e r  e s s e n ti a l  s tr u c tu r al  an d  m e c h a n i ‐
c a l  p ar ts ,  b u t e x c l u s i ve  o f th e  b o d y a n d  a l l  ap p u r te n an c e s  fo r

th e  ac c o m m o d a ti o n  o f d r i ve r,  p r o p e r ty,  p as s e n ge r s ,  ap p l i an c e s ,
o r  e q u i p m e n t r e l ate d  to  o th e r  th an  c o n tr o l .

3 . 3 . 4 8  C h i l d  Re s trai n t S e at.    S e e  3 . 3 . 2 5 0 . 1 .

3 . 3 . 4 9  C l as s  A Fi re s .    C l a s s  A fres  ar e  fres  i n  o r d i n ar y
c o m b u s ti b l e  m ate r i al s ,  s u c h  as  wo o d ,  c l o th ,  p ap e r,  r u b b e r,  an d
m a n y p l as ti c s .  [ 1 0 ,  2 0 1 8 ]

3 . 3 . 5 0  C l as s  A Fo am .    F o am  fo r  u s e  o n  fres  i n  C l a s s  A fu e l s .
[ 1 1 5 0 ,  2 0 2 2 ]

3 . 3 . 5 1  C l as s  A Fu e l .    M a te r i al s  s u c h  a s  ve g e ta ti o n ,  wo o d ,  c l o th ,
p ap e r,  r u b b e r,  an d  s o m e  p l as ti c s  i n  wh i c h  c o m b u s ti o n  c an

o c c u r  a t o r  b e l o w th e  s u r fa c e  o f th e  m ate r i al .  [ 1 1 5 0 ,  2 0 2 2 ]
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2 0 2 4  E d i t i o n

3 . 3 . 5 2  C l as s  B  Fi re .    A fre  i n  fammable  l i q u i d s ,  c o m b u s ti b l e
l i q u i d s ,  p e tr o l e u m  g r e as e s ,  tar s ,  o i l s ,  o i l -b as e d  p a i n ts ,  s o l ve n ts ,

l ac q u e r s ,  al c o h o l s ,  an d  fammable  g as e s .

3 . 3 . 5 3  C l as s  B  Fo am .    F o a m  i n te n d e d  fo r  u s e  o n  C l as s  B  fres.

3 . 3 . 5 4  C o m b i n ati o n  Ve h i c l e .    A ve h i c l e  c o n s i s ti n g  o f a to wi n g
ve h i c l e  an d  o n e  o r  m o r e  to we d  u n i ts .

3 . 3 . 5 5  C o m m an d  an d  C o m m u n i c ati o n s  Ap p aratu s .    A fre
ap p ar a tu s  u s e d  p r i m ar i l y fo r  c o m m u n i c ati o n s  an d  i n c i d e n t
c o m m an d .

3 . 3 . 5 6  C o m p ar tm e n t.

3 . 3 . 5 6 . 1  Exterior Compartment.    A we a th e r-r e s i s tan t ar e a
d e s i g n e d  to  p r o te c t s to r e d  i te m s  fr o m  e n vi r o n m e n tal

d am ag e  th at i s  confned  o n  s i x  s i d e s  an d  e q u i p p e d  wi th  an
ac c e s s  o p e n i n g( s )  th at c a n  b e  c l o s e d  a n d  l a tc h e d .

3 . 3 . 5 6 . 2  Interior Storage Compartment.    A c ab i n e t,  d r a we r,
p o u c h  s tyl e  s ys te m ,  o r  o th e r  m e an s  u s e d  to  c o n tai n  an d

s e c u r e  E M S  s u p p l i e s ,  to o l s ,  m e d i c a l  d e vi c e s ,  o r  o th e r  e q u i p ‐
m e n t wi th i n  a n  e n c l o s e d  a r e a.

3 . 3 . 5 6 . 3  Patient Compartment.    T h e  e n c l o s e d  p o r ti o n  o f an
am b u l a n c e  i n te n d e d  fo r  tr an s p o r ti n g  p ati e n ts .

3 . 3 . 5 7 *  C o m p l e m e n tar y E x ti n gu i s h i n g Age n t.    An  a ge n t th a t
p r o vi d e s  u n i q u e  e x ti n g u i s h i n g c a p ab i l i ty b e yo n d  th e  p r i m ar y
c h o s e n  ag e n t.

3 . 3 . 5 8  C o m p o n e n t M an u fac tu re r’ s  Certifcation.    A s i gn e d
ap p l i c a ti o n  ap p r o val  fu r n i s h e d  b y th e  ve h i c l e  m an u fa c tu r e r

c e r ti fyi n g th at th e  c o m p o n e n ts  ar e  ap p r o ve d  as  b e i n g i n s tal l e d
i n  th e  ve h i c l e  fo r  th e i r  i n te n d e d  u s e ,  o r  th at th e  c o m p o n e n ts
c o m p l y wi th  th e  c r i te r i a r e q u i r e d  b y th e  s tan d ar d .

3 . 3 . 5 9 *  C o m p o un d  G au ge .    A g au ge  th a t i n d i c ate s  p r e s s u r e
b o th  ab o ve  an d  b e l o w atm o s p h e r i c  p r e s s u r e .

3 . 3 . 6 0 *  C o m p re s s e d  Ai r Fo am  S ys te m  ( C AFS ) .    A fo a m  s ys te m
th a t c o m b i n e s  ai r  u n d e r  p r e s s u r e  wi th  fo a m  s o l u ti o n  to  c r e ate

fo am .

3 . 3 . 6 1  C o m p re s s e d  B re ath i n g Ai r.    A r e s p i r a b l e  g as  m i x tu r e
d e r i ve d  fr o m  e i th e r  n o r m a l  a tm o s p h e r i c  ai r  o r  fr o m  m an u fac ‐

tu r e d  s yn th e ti c  ai r,  s to r e d  i n  a  c o m p r e s s e d  s tate  i n  s to r ag e
c yl i n d e r s  a n d  r e s p i r ato r  b r e ath i n g  ai r  c yl i n d e r s ,  a n d  s u p p l i e d

to  th e  u s e r  i n  g as e o u s  fo r m .  [ 1 9 8 9 ,  2 0 1 9 ]

3 . 3 . 6 2  C o n d uc to r.

3 . 3 . 6 2 . 1  Grounding Conductor.    A n o n –c u r r e n t-c ar r yi n g
c o n d u c to r  u s e d  to  c o n n e c t e q u i p m e n t o r  th e  gr o u n d  c i r c u i t
o f a wi r i n g  s ys te m  to  th e  p o we r  s o u r c e  g r o u n d i n g s ys te m .

3 . 3 . 6 2 . 2  Line Voltage Conductor.    An  u n g r o u n d e d  c u r r e n t-
c a r r yi n g  c o n d u c to r  o f a  l i n e  vo l tag e  c i r c u i t.

3 . 3 . 6 2 . 3  Neutral Conductor.    T h e  c o n d u c to r  c o n n e c te d  to
th e  n e u tr a l  p o i n t o f a s ys te m  th a t i s  i n te n d e d  to  c ar r y

c u r r e n t u n d e r  n o r m a l  c o n d i ti o n s .

3 . 3 . 6 3  C o n ti n u o u s  D u ty.    O p e r a ti o n  at a s u b s tan ti a l l y c o n s ta n t
l o ad  fo r  an  indefnitely l o n g ti m e .

3 . 3 . 6 4  C o n ti n u o u s  E gre s s .    A c o n ti n u o u s  e x i t o r  r e s c u e  p a th
d o wn  an  ae r i al  d e vi c e  fr o m  a n  e l e vate d  p o s i ti o n  to  th e  g r o u n d .

3 . 3 . 6 5 *  C o n trac to r.    T h e  p e r s o n  o r  c o m p an y r e s p o n s i b l e  fo r
fulflling  an  ag r e e d  u p o n  c o n tr ac t.

3 . 3 . 6 6  C o n ve n i e n t Re ac h .    T h e  ab i l i ty o f th e  o p e r ato r  to
m a n i p u l a te  th e  c o n tr o l s  fr o m  a d r i vi n g / r i d i n g p o s i ti o n  wi th o u t
e x c e s s i ve  m o ve m e n t away fr o m  th e  s e at b ac k o r  wi th o u t e x c e s ‐

s i ve  l o s s  o f e ye  c o n ta c t wi th  th e  r o a d wa y.

3 . 3 . 6 7  C urb  We i gh t.    T h e  to tal  we i gh t o f th e  c o m p l e te  ve h i c l e
l e s s  th e  p ayl o a d .

3 . 3 . 6 8  D e ad  L o ad .    T h e  we i g h t o f th e  ae r i al  d e vi c e  s tr u c tu r e
a n d  al l  m ate r i a l s ,  c o m p o n e n ts ,  m e c h an i s m s ,  o r  e q u i p m e n t

p e r m an e n tl y fa s te n e d  th e r e to .

3 . 3 . 6 9  D e fe c t.    A d i s c o n ti n u i ty i n  a p ar t o r  a fai l u r e  to  fu n c ‐
ti o n  th at i n te r fe r e s  wi th  th e  s e r vi c e  o r  r e l i ab i l i ty fo r  wh i c h  th e
p ar t was  i n te n d e d .

3 . 3 . 7 0  D e s i gn ate d  P ri m ar y S e ati n g P o s i ti o n .    F r o n t d r i ve r  an d
offcer  s e ats  an d  an y a d d i ti o n al  s e ati n g  p o s i ti o n s  d e s i gn a te d  b y

th e  p u r c h a s e r  to  b e  u s e d  b y frefghters  we a r i n g  p e r s o n al
p r o te c ti ve  c l o th i n g an d  e q u i p m e n t as  th e  a p p a r atu s  i s  u s e d  i n
r e gu l ar  s e r vi c e .

3 . 3 . 7 1  D e s i gn ate d  S e c o n d ar y S e ati n g P o s i ti o n .    An y s e ati n g
p o s i ti o n  o th e r  th a n  a  d e s i g n ate d  p r i m a r y s e a ti n g p o s i ti o n  th at

i s  n o t i n te n d e d  to  b e  o c c u p i e d  a s  th e  ve h i c l e  i s  u s e d  i n  r e gu l ar
s e r vi c e  an d  n o t i n te n d e d  to  b e  u s e d  b y frefghters  we a r i n g
p r o te c ti ve  c l o th i n g.  

3 . 3 . 7 2 *  D i ago n al  O p p o s i te  Wh e e l  M o ti o n .    T h e  m e as u r e m e n t
o f th e  ve r ti c al  m o ve m e n t r e l ati o n s h i p  o f th e  wh e e l  an d  s u s p e n ‐

s i o n  tr ave l .

3 . 3 . 7 3  D i s c h arge  O u tl e t S i z e .    T h e  n o m i n a l  s i z e  o f th e  frst fre
h o s e  c o n n e c ti o n  fr o m  th e  p u m p  o n  a d i s c h a r ge .

3 . 3 . 7 4  D o c u m e n tati o n .    An y wr i tte n  d ata o r  i n fo r m a ti o n
s u p p l i e d  b y th e  m an u fa c tu r e r  o r  c o n tr ac to r  r e l ati ve  to  th e  ve h i ‐

c l e  an d  i ts  c o m p o n e n ts  an d  s ys te m s ,  i n c l u d i n g i n fo r m ati o n  o n
i ts  o p e r a ti o n ,  s e r vi c e ,  an d  m a i n te n an c e .

3 . 3 . 7 5  D O T  C yl i n d e r.    A p r e s s u r e  ve s s e l  c o n s tr u c te d  an d
te s te d  i n  a c c o r d an c e  wi th  T i tl e  4 9  C F R 1 7 8 . 3 7  th a t i s  u s e d  fo r

th e  s to r ag e  an d  tr an s p o r tati o n  o f a i r  u n d e r  p r e s s u r e .

3 . 3 . 7 6  D rai n  T i m e  ( Fo am ) .    T h e  ti m e  p e r i o d  i t take s  fo r  a
specifed  p e r c e n t o f th e  to ta l  s o l u ti o n  c o n tai n e d  i n  th e  fo a m  to

r e ve r t to  l i q u i d  a n d  to  d r ai n  o u t o f th e  b u b b l e  s tr u c tu r e .

3 . 3 . 7 7  D ri ve r’ s  E n h an c e d  Vi s i o n  S ys te m  ( D E VS ) .    S e e
3 . 3 . 2 7 4 . 1 .

3 . 3 . 7 8  D r y L o c ati o n .    A l o c a ti o n  n o t n o r m a l l y e x p o s e d  to
m o i s tu r e  s u c h  a s  i n  th e  i n te r i o r  o f th e  d r i vi n g o r  c r e w c o m p a r t‐
m e n t,  th e  i n te r i o r  o f a fu l l y e n c l o s e d  wa l k-i n  fre  ap p ar a tu s

b o d y,  o r  a wate r ti gh t c o m p a r tm e n t o p e n e d  o n l y fo r  m ai n te ‐
n an c e  o p e r ati o n s .

3 . 3 . 7 9  D u m p  Val ve .    A l a r ge  o p e n i n g  fr o m  th e  wa te r  ta n k o f a
m o b i l e  wate r  s u p p l y a p p ar atu s  fo r  u n l o ad i n g  p u r p o s e s .

3 . 3 . 8 0  D yn am i c  B al an c e .    A p h ys i c al  c o n d i ti o n  th at e x i s ts
wh e n  a  ve h i c l e  i s  d r i ve n  i n to  a tu r n  at h i g h  s p e e d  an d  th e  ve h i ‐
c l e  d i s p l a ys  n o  te n d e n c i e s  to  p i tc h  we i gh t fo r war d  o n  th e  fr o n t

s te e r i n g  wh e e l s  n o r  e x h i b i ts  an y u n d e r s te e r  o r  o ve r s te e r  c o n d i ‐
ti o n s  th at c o u l d  m ake  th e  ve h i c l e  u n s tab l e .

3 . 3 . 8 1 *  E d u c to r.    A d e vi c e  p l a c e d  i n  a h o s e  l i n e  o r  a d i s c h a r ge
p i p e  th at i n c o r p o r ate s  a  ve n tu r i  an d  p r o p o r ti o n s  fo a m  c o n c e n ‐
tr a te  o r  o th e r  frefghting  ag e n ts  i n to  th e  wa te r  s tr e a m .
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3 . 3 . 8 2 *  E j e c to r.    An  ap p l i an c e  u s e d  to  fll  a fre  e n g i n e ' s  ta n k
wh e n  th e  wate r  s o u r c e  i s  b e l o w o r  b e yo n d  th e  e n gi n e ' s  d r afti n g

c a p a b i l i ty.

3 . 3 . 8 3 *  E l e c tri c  S i re n  ( E l e c tro m e c h an i c al ) .    An  a u d i b l e  war n ‐
i n g  d e vi c e  th at p r o d u c e s  s o u n d  b y th e  u s e  o f an  e l e c tr i c  m o to r

wi th  an  atta c h e d  r o ta ti n g s l o tte d  o r  p e r fo r ate d  d i s c .

3 . 3 . 8 4  E l e c tri c  Ve h i c l e .    A ve h i c l e  m ad e  u p  o f a p r o p u l s i o n
s ys te m  u s i n g  o n l y p o we r  fr o m  th e  r e c h a r ge a b l e  e n e r gy s to r ag e

s ys te m  to  o p e r a te  th e  ve h i c l e  d r i ve .

3 . 3 . 8 5  E l e c tri c al  Ap p l i an c e .    An  e l e c tr i c al  d e vi c e  o r  i n s tr u m e n t
d e s i g n e d  to  p e r fo r m  a specifc  fu n c ti o n ,  s u c h  as  s c e n e  l i gh ts ,

b a tte r y c h ar g e r,  m e d i c al  e q u i p m e n t,  a n d  s o  fo r th .

3 . 3 . 8 6  E l e c tri c al  E q ui p m e n t.    S e e  3 . 3 . 1 0 2 ,  F i x e d  E l e c tr i c al
E q u i p m e n t,  a n d  3 . 3 . 2 0 9 ,  P o r tab l e  E l e c tr i c al  E q u i p m e n t.

3 . 3 . 8 7 *  E l e c tro n i c  S i re n .    An  au d i b l e  wa r n i n g  d e vi c e  th a t
p r o d u c e s  s o u n d  e l e c tr o n i c al l y th r o u g h  th e  u s e  o f amplifers

a n d  e l e c tr o m a gn e ti c  s p e a ke r s .

3 . 3 . 8 8  E l e c tro n i c  S tab i l i ty C o n tro l  S ys te m .    S e e  3 . 3 . 2 7 4 . 2 .

3 . 3 . 8 9  E l e vati n g P l atfo r m .    A s e l f-s u p p o r ti n g ,  tu r n tab l e -
m o u n te d  d e vi c e  c o n s i s ti n g o f a  p e r s o n n e l -c ar r yi n g  p l a tfo r m
a ttac h e d  to  th e  u p p e r m o s t b o o m  o f a s e r i e s  o f p o we r-o p e r ate d

b o o m s  th at ar ti c u l ate ,  te l e s c o p e ,  o r  b o th  an d  th at ar e  s o m e ‐
ti m e s  ar r a n ge d  to  p r o vi d e  th e  c o n ti n u o u s  e g r e s s  c a p ab i l i ti e s  o f
a n  ae r i a l  l a d d e r.

3 . 3 . 9 0  E m e rge n c y Ve h i c l e .    A fre  ap p ar a tu s  o r  o th e r  ve h i c l e
th at i s  p e r m i tte d  b y l a w to  c al l  fo r  th e  r i gh t o f wa y wh i l e

r e s p o n d i n g  to  an  i n c i d e n t affe c ti n g  th e  p u b l i c  s afe ty a n d  to
b l o c k th e  p u b l i c  r o ad  wh i l e  a t th e  s c e n e  o f s u c h  an  i n c i d e n t.

3 . 3 . 9 1  E n c l o s e d  C o m p ar tm e n t.    An  a r e a d e s i gn e d  to  p r o te c t
s to r e d  i te m s  fr o m  e n vi r o n m e n ta l  d a m ag e  ( we ath e r  r e s i s ta n t)
th at i s  confned  o n  s i x  s i d e s  a n d  e q u i p p e d  wi th  a n  ac c e s s  o p e n ‐

i n g ( s )  th a t c an  b e  c l o s e d  an d  l atc h e d .

3 . 3 . 9 2 *  E n gi n e .    A m ac h i n e  th a t p r o vi d e s  m e c h an i c a l  p o we r
fo r  th e  ve h i c l e  o r  ve h i c l e  s ys te m .

3 . 3 . 9 2 . 1  Electrical Vehicle (EV)  Motor.    An  e l e c tr i c a l  m ac h i n e
th at c o n ve r ts  e l e c tr i c a l  e n e r gy i n to  m e c h an i c al  e n e r g y.

3 . 3 . 9 2 . 2  Fuel Cell.    A d e vi c e  fo r  c o n ve r ti n g a c h e m i c al  fu e l
to  e l e c tr i c al  p o we r  wi th o u t c o m b u s ti o n .

3 . 3 . 9 2 . 3  Internal Combustion (IC)  Engine.    A m a c h i n e  th a t
c o n ve r ts  c o m b u s ti b l e  fu e l  d i r e c tl y i n to  m e c h an i c a l  e n e r gy.

3 . 3 . 9 3  E q u i p m e n t Al l o wan c e .    An y e q u i p m e n t a d d e d  to  th e
ve h i c l e  th a t i s  n o t d i r e c tl y r e q u i r e d  fo r  th e  ve h i c l e  to  d i s c h ar g e

wate r  o r  o th e r  frefghting  a ge n t( s )  o n  th e  i n i ti al  a ttac k.

3 . 3 . 9 4  E s ti m ate d  I n - S e r vi c e  We i gh t.    T h e  am o u n t th at th e  fre
a p p ar atu s  m a n u fac tu r e r  e s ti m ate s  th e  a p p a r atu s  wi l l  we i gh
wh e n  i t i s  p l ac e d  i n  s e r vi c e  wi th  al l  fxed  an d  p o r tab l e  e q u i p ‐

m e n t i n s tal l e d ,  al l  ta n ks  fu l l ,  a n d  al l  p e r s o n n e l  s e ati n g  p o s i ti o n s
o c c u p i e d .

3 . 3 . 9 5  E x p an s i o n  Rati o .    T h e  r ati o  o f th e  vo l u m e  o f fo am  i n
i ts  a e r ate d  s ta te  to  th e  o r i g i n a l  vo l u m e  o f n o n a e r ate d  fo a m

s o l u ti o n .

3 . 3 . 9 6  E x te ri o r.    A n o n s h e l te r e d  l o c ati o n  e x p o s e d  to  th e  e n vi ‐
r o n m e n t,  e i th e r  c o n ti n u o u s l y o r  i n te r m i tte n tl y.

3 . 3 . 9 7  E x te ri o r C o m p ar tm e n t.    S e e  3 . 3 . 5 6 . 1 .

3 . 3 . 9 8  Fe d e ral  M o to r Ve h i c l e  S afe ty S tan d ard s  ( FM VS S ) .
Re g u l ati o n s  p r o m u l g ate d  b y th e  N a ti o n a l  H i gh way Traffc

S a fe ty Ad m i n i s tr ati o n  ( N H T S A)  o f th e  U n i te d  S tate s  u n d e r
P u b l i c  L aw 8 9 -5 6 3  th at ar e  m an d a to r y a n d  m u s t b e  c o m p l i e d

wi th  wh e n  m o to r  ve h i c l e s  o r  i te m s  o f m o to r  ve h i c l e  e q u i p m e n t
ar e  m an u fac tu r e d  a n d  certifed  th e r e to .

3 . 3 . 9 9  Fi n al - S tage  M an u fac tu re r.    An  e n ti ty th at p e r fo r m s  s u c h
m a n u fac tu r i n g  o p e r a ti o n s  o n  an  i n c o m p l e te  ve h i c l e  th a t i t
b e c o m e s  a  c o m p l e te  ve h i c l e .

3 . 3 . 1 0 0  Fi re  Ap p aratu s .    A ve h i c l e  d e s i gn e d  to  b e  u s e d  u n d e r
e m e r g e n c y c o n d i ti o n s  to  tr an s p o r t p e r s o n n e l  an d  e q u i p m e n t

o r  to  s u p p o r t th e  s u p p r e s s i o n  o f fres  o r  m i ti g ati o n  o f o th e r
h a z a r d o u s  s i tu a ti o n s .

3 . 3 . 1 0 1  Fi re  P u m p .    A wate r  p u m p  wi th  a  r a te d  c ap ac i ty o f at
l e as t 2 5 0  gp m  ( 1 0 0 0  L / m i n )  b u t l e s s  th an  3 0 0 0  gp m
( 1 2 , 0 0 0  L / m i n )  a t 1 5 0  p s i  ( 1 0 0 0  kP a )  n e t p u m p  p r e s s u r e ,  o r  a

wate r  p u m p  wi th  r ate d  c a p ac i ty o f 3 0 0 0  g p m  ( 1 2 , 0 0 0  L / m i n )
o r  g r e ate r  at 1 0 0  p s i  ( 7 0 0  kP a )  n e t p u m p  p r e s s u r e  th a t i s
m o u n te d  o n  a fre  ap p ar a tu s  a n d  i n te n d e d  fo r  frefghting.

3 . 3 . 1 0 2  Fi x e d  E l e c tri c al  E q u i p m e n t.    An y e l e c tr i c a l  e q u i p m e n t
th at i s  n o t r e m o vab l e  wi th o u t th e  u s e  o f to o l s  o r  i s  h a r d  wi r e d

to  th e  ve h i c l e ' s  e l e c tr i c al  s ys te m .

3 . 3 . 1 0 3  Fi x e d  P o we r S o u rc e .    An y l i n e  vo l tag e  p o we r  s o u r c e
e x c e p t a p o r tab l e  g e n e r ato r.

3 . 3 . 1 0 4  Fl y S e c ti o n .    An y s e c ti o n  o f an  a e r i al  te l e s c o p i n g
d e vi c e  b e yo n d  th e  b a s e  s e c ti o n .

3 . 3 . 1 0 5  FM VS S .    Ab b r e vi a ti o n  fo r  F e d e r al  M o to r  Ve h i c l e
S a fe ty S tan d a r d s .  Re gu l ati o n s  p r o m u l ga te d  b y th e  N ati o n al

H i g h wa y Tr an s p o r tati o n  S afe ty Ad m i n i s tr a ti o n  ( N H T S A)  o f th e
U n i te d  S ta te s  u n d e r  P u b l i c  L aw 8 9 -5 6 3 ,  wh i c h  ar e  m an d a to r y

an d  m u s t b e  c o m p l i e d  wi th  wh e n  m o to r  ve h i c l e s  o r  i te m s  o f
m o to r  ve h i c l e  e q u i p m e n t ar e  m an u fa c tu r e d  a n d  certifed
th e r e to .

3 . 3 . 1 0 6  Fo am .    An  ae r a te d  fre-extinguishing  s o l u ti o n  c r e ate d
b y m i x i n g a i r  i n to  fo am  s o l u ti o n  to  fo r m  b u b b l e s .

3 . 3 . 1 0 7  Fo am  C o n c e n trate .    A c o n c e n tr ate d  l i q u i d  fo a m i n g
a ge n t as  r e c e i ve d  fr o m  th e  m an u fa c tu r e r.

3 . 3 . 1 0 8  Fo am  C o n c e n trati o n .    T h e  q u an ti ty o f fo a m  l i q u i d
c o n c e n tr a te  i n  wate r  identifed  i n  p e r c e n ta ge .

3 . 3 . 1 0 9  Fo am  E x p an s i o n .    T h e  r a ti o  b e twe e n  th e  vo l u m e  o f
fo am  p r o d u c e d  a n d  th e  vo l u m e  o f s o l u ti o n  u s e d  i n  i ts  p r o d u c ‐

ti o n .

3 . 3 . 1 1 0  Fo am  P ro p o r ti o n e r.    A d e vi c e  o r  m e th o d  to  ad d  fo a m
c o n c e n tr ate  to  wate r  to  m ake  fo am  s o l u ti o n .

3 . 3 . 1 1 1  Fo am  P ro p o r ti o n i n g S ys te m .    T h e  ap p ar a tu s  a n d  te c h ‐
n i q u e s  u s e d  to  m i x  c o n c e n tr a te  wi th  wate r  to  m a ke  fo a m  s o l u ‐

ti o n .

3 . 3 . 1 1 2  Fo am  S o l uti o n .    A h o m o g e n e o u s  m i x tu r e  o f wate r  an d
fo am  c o n c e n tr ate  i n  th e  p r o p e r  p r o p o r ti o n s .

3 . 3 . 1 1 3 *  Fo r ward - L o o k i n g I n frare d  ( FL I R) .    T h e  d e te c ti o n  o f
h e at e n e r g y r ad i ate d  b y o b j e c ts  to  p r o d u c e  a “ th e r m al  i m ag e . ”

T h i s  th e r m a l  i m ag e  i s  c o n ve r te d  b y e l e c tr o n i c s  a n d  s i g n al
p r o c e s s i n g  i n to  a vi s u al  i m ag e  th a t c a n  b e  vi e we d  b y th e  o p e r a‐

to r.
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3 . 3 . 1 1 4  Fu l l y E n c l o s e d  P e rs o n n e l  Are a.    A d r i ve r  o r  p as s e n ge r
c o m p a r tm e n t o n  th e  fre  ap p ar a tu s  th a t p r o vi d e s  to ta l  e n c l o ‐

s u r e  o n  a l l  s i d e s ,  to p ,  a n d  b o tto m  a n d  h a s  p o s i ti ve  l atc h i n g o n
al l  ac c e s s  d o o r s .

3 . 3 . 1 1 5  Fu l l y L o ad e d  Ve h i c l e .    S e e  3 . 3 . 3 0 1 . 1 ,  F u l l y L o a d e d
Ve h i c l e .

3 . 3 . 1 1 6  G al l o n .    U n i te d  S tate s  g al l o n  [ 2 3 1  i n . 3  ( 3 . 7 8 5  L ) ] .

3 . 3 . 1 1 7  G au ge .    A vi s u al  d e vi c e  th a t i n d i c ate s  a m e as u r e m e n t.

3 . 3 . 1 1 8  G au ge  P re s s u re .    P r e s s u r e  m e as u r e d  b y a n  i n s tr u m e n t
wh e r e  th e  p r e s s u r e  i n d i c a te d  i s  r e l a ti ve  to  atm o s p h e r i c  p r e s ‐
s u r e .

3 . 3 . 1 1 9  G AWR.    Gr o s s  ax l e  we i gh t r ati n g .  S e e  3 . 3 . 3 0 6 . 1 .

3 . 3 . 1 2 0  G C WR.    Gr o s s  c o m b i n a ti o n  we i gh t r ati n g .  S e e
3 . 3 . 3 0 6 . 2 .

3 . 3 . 1 2 1  G e n e rato r.    An  e l e c tr o m e c h an i c a l  d e vi c e  fo r  th e
p r o d u c ti o n  o f e l e c tr i c i ty.

3 . 3 . 1 2 2  G l o b al  P o s i ti o n i n g S ys te m  ( G P S ) .    S e e  3 . 3 . 2 7 4 . 3 ,
Gl o b al  P o s i ti o n i n g  S ys te m  ( GP S ) .

3 . 3 . 1 2 3 *  G rad e .    A m e as u r e m e n t o f th e  a n gl e  u s e d  i n  r o ad
d e s i g n  a n d  e x p r e s s e d  a s  a p e r c e n tag e  o f e l e vati o n  c h an g e  o ve r

d i s tan c e .

3 . 3 . 1 2 4  G ro u n d  C l e aran c e .    T h e  ve r ti c al  d i s tan c e  fr o m  th e
ve h i c l e  c o m p o n e n t to  th e  g r o u n d .

3 . 3 . 1 2 5  G ro u n d  S we e p  N o z z l e .    S e e  3 . 3 . 1 8 5 . 1 ,  Gr o u n d  S we e p
N o z z l e .

3 . 3 . 1 2 6 *  G ro u n d - Fau l t C i rc ui t I n te r r u p te r ( G FC I ) .    A d e vi c e
i n te n d e d  fo r  th e  p r o te c ti o n  o f p e r s o n n e l  th at fu n c ti o n s  to  d e -

e n e r gi z e  a c i r c u i t o r  p o r ti o n  th e r e o f wi th i n  an  e s ta b l i s h e d
p e r i o d  o f ti m e  wh e n  a g r o u n d -fau l t c u r r e n t e x c e e d s  th e  val u e s

e s tab l i s h e d  fo r  a C l as s  A d e vi c e .  [ 7 0 ,  2 0 2 3 ]

3 . 3 . 1 2 7  G ro u n d i n g C o n d u c to r.    S e e  3 . 3 . 6 2 . 1 .

3 . 3 . 1 2 8  G VWR.    G r o s s  ve h i c l e  we i g h t r a ti n g.  S e e  3 . 3 . 3 0 6 . 3 .

3 . 3 . 1 2 9  H al o ge n ate d  Age n ts .    A liquefed  g as  e x ti n g u i s h i n g
a ge n t th at e x ti n gu i s h e s  fre  b y c h e m i c a l l y i n te r r u p ti n g  th e

c o m b u s ti o n  r e ac ti o n  b e twe e n  fu e l  an d  o x yge n .

3 . 3 . 1 3 0  H i gh  P re s s u re .    S e e  3 . 3 . 2 2 6 . 1 .

3 . 3 . 1 3 1  H i gh - I d l e  S p e e d  C o n tro l .    A c o n tr o l  o r  s wi tc h  s ys te m
th a t p r o vi d e s  a  m e an s  to  i n c r e a s e  th e  e n gi n e  o p e r ati n g  s p e e d
fr o m  an  i d l e  c o n d i ti o n  to  a h i gh e r  p r e s e t o p e r ati n g  s p e e d .

3 . 3 . 1 3 2  H i gh - Vo l tage  I n te rl o c k .    A m e a n s  to  c o n tr o l  th e  h i gh -
vo l tag e  b a tte r y s u c h  th at al l  H V c o n n e c ti o n s  an d  s e r vi c e ab l e

c o m p o n e n ts  m u s t b e  s e c u r e  b e fo r e  e n e r g i z i n g th e  r e c h ar g e a‐
b l e  e n e r g y s to r ag e  s ys te m ;  a n  e l e c tr i c al  c i r c u i t o r  l o o p  th at
p r o ve s  al l  H V c o n n e c ti o n s  a r e  s e c u r e .

3 . 3 . 1 3 3  H i gh - Vo l tage  I s o l ati o n  M o n i to r.    A s ys te m  to  m o n i to r
th e  h i g h -vo l tag e  s ys te m  to  e n s u r e  th e  h i g h -vo l ta ge  s ys te m ,

i n c l u d i n g  th e  r e c h ar g e ab l e  e n e r gy s to r a ge  s ys te m ,  th e  h yb r i d
p r o p u l s i o n  u n i t,  an d  a n y o th e r  d e vi c e s  c o n n e c te d  to  th e  h i gh -
vo l tag e  s ys te m ,  i s  i s o l a te d  e l e c tr i c al l y fr o m  th e  ve h i c l e  c h a s s i s .

3 . 3 . 1 3 4  H yb ri d  P ro p u l s i o n  U n i t.    A d e vi c e  o r s ys te m  c a p ab l e
o f p r o vi d i n g m e c h an i c a l  p o we r  fr o m  two  s o u rc e s  s u c h  a s  e l e c ‐

tr i c a l  p o we r  fr o m  a  r e c h ar g e ab l e  e n e r g y s to r ag e  s ys te m  o r  an

i n te r n al  c o m b u s ti o n  e n g i n e ,  o r  fr o m  b o th  s o u r c e s  s i m u l tan e ‐
o u s l y.

3 . 3 . 1 3 5  H yb ri d  Ve h i c l e .    A ve h i c l e  m ad e  u p  o f a  p r o p u l s i o n
s ys te m  h avi n g  suffcient m e c h an i c a l  p o we r  a va i l a b l e  fr o m  a

r e c h a r ge a b l e  e n e r gy s to r ag e  s ys te m  an d  fr o m  th e  e n g i n e  to
o p e r ate  th e  ve h i c l e  d r i ve  fr o m  e i th e r  s o u r c e  wi th o u t th e  a i d  o f
th e  o th e r  s o u r c e .

3 . 3 . 1 3 6  H yd ro d yn am i c  Te s t.    A te s t p e r fo r m e d  b y o p e r ati n g  a
fre  p u m p  to  d e ve l o p  p u m p  d i s c h ar g e  p r e s s u r e  to  p r e s s u r i z e

th e  p u m p  d i s c h ar g e  s tr u c tu r e  a n d  c o n n e c te d  d i s c h a r ge  p i p i n g
an d  val ve s  to  a  p r e s c r i b e d  val u e  wh i l e  th e  i n ta ke  p i p i n g,  i n take
va l ve s ,  a n d  i n take  s tr u c tu r e  o f th e  p u m p  ar e  n o t s u b j e c te d  to

th e  p r e s c r i b e d  p u m p  d i s c h a r ge  p r e s s u r e .

3 . 3 . 1 3 7  H yd ro s tati c  Te s t.    A te s t p e r fo r m e d  b y flling  p r e s s u r e -
c o n tai n i n g  c o m p o n e n ts  c o m p l e te l y wi th  wate r  o r  o th e r  i n c o m ‐

p r e s s i b l e  fuid  wh i l e  e x p e l l i n g  a l l  c o n ta i n e d  ai r,  c l o s i n g  o r
c a p p i n g  a l l  o p e n  p o r ts  o f th e  p r e s s u r e -c o n ta i n i n g c o m p o n e n ts ,
an d  th e n  r ai s i n g a n d  m a i n tai n i n g  th e  c o n tai n e d  p r e s s u r e  to

p r e s s u r i z e  th e  p r e s s u r e -c o n ta i n i n g  c o m p o n e n ts  to  a  p r e s c r i b e d
va l u e  th r o u gh  an  e x te r n al l y s u p p l i e d  p r e s s u r e -g e n e r ati n g
d e vi c e .

3 . 3 . 1 3 8  I m p ro ve d  S ur fac e .    S e e  3 . 3 . 2 7 1 . 1 .

3 . 3 . 1 3 9  I n d i c ato r.    A d e vi c e  th at p r o vi d e s  a vi s u al  s i g n al  o r
an n u n c i ati o n  r e ga r d i n g th e  o p e r a ti n g c o n d i ti o n  o r  s tatu s  o f

e l e c tr i c a l  c i r c u i ts ,  s ys te m s ,  o r  e q u i p m e n t.

3 . 3 . 1 4 0  I n fan t Re s trai n t S e at.    S e e  3 . 3 . 2 5 0 . 2 .

3 . 3 . 1 4 1  I n i ti al  Attac k  Ap p aratu s .    F i r e  a p p a r atu s  wi th  a  fre
p u m p  o f a t l e as t 2 5 0  gp m  ( 1 0 0 0  L / m i n )  c ap a c i ty,  wate r  tan k,

an d  h o s e  b o d y wh o s e  p r i m ar y p u r p o s e  i s  to  i n i ti ate  a fre
s u p p r e s s i o n  a ttac k o n  s tr u c tu r a l ,  ve h i c u l ar,  o r  ve g e tati o n  fres,

a n d  to  s u p p o r t a s s o c i a te d  fre  d e p a r tm e n t o p e r ati o n s .

3 . 3 . 1 4 2  I n - S e r vi c e  Fi re  Ap p aratu s .    An y fre  a p p ar atu s ,  i n c l u d ‐
i n g r e s e r ve  ap p ar a tu s ,  th a t i s  avai l a b l e  fo r  u s e  u n d e r  e m e r g e n c y

c o n d i ti o n s  to  tr an s p o r t p e r s o n n e l  a n d  e q u i p m e n t an d  to
s u p p o r t s u p p r e s s i o n  o f fres  an d  m i ti g ati o n  o f o th e r  h az ar d o u s

c o n d i ti o n s .

3 . 3 . 1 4 3  I n - S e r vi c e  We i gh t.    T h e  m a x i m u m  ac tu a l  ve h i c l e
we i g h t u n d e r  an y c o n d i ti o n s  o f m o b i l e  o p e r ati o n ,  s o m e ti m e s

r e fe r r e d  to  as  gr o s s  ve h i c l e  we i g h t.

3 . 3 . 1 4 4  I n s tab i l i ty.    A c o n d i ti o n  o f a  m o b i l e  u n i t i n  wh i c h  th e
s u m  o f th e  m o m e n ts  te n d i n g  to  o ve r tu r n  th e  u n i t e x c e e d s  th e
s u m  o f th e  m o m e n ts  te n d i n g  to  r e s i s t o ve r tu r n i n g.

3 . 3 . 1 4 5  I n s tr u c ti o n  P l ate .    A vi s u a l  i n d i c ati o n  wh e th e r  i n
p i c to r i al  o r  wo r d  fo r m at th at p r o vi d e s  i n s tr u c ti o n  to  th e  o p e r a‐

to r  i n  th e  u s e  o f a  c o m p o n e n t.

3 . 3 . 1 4 6  I n tak e  C o n n e c ti o n  S i z e .    T h e  n o m i n al  s i z e  o f th e  frst
fre  h o s e  c o n n e c ti o n  fr o m  th e  p u m p  o n  a n  i n take .

3 . 3 . 1 4 7  I n tak e  Re l i e f Val ve .    A r e l i e f va l ve  p i p e d  to  th e  i n take
m a n i fo l d  o f a p u m p  an d  d e s i gn e d  to  a u to m a ti c al l y r e l i e ve

e x c e s s i ve  p r e s s u r e  fr o m  th e  i n c o m i n g  fow o f wate r  b y d i s c h a r g‐
i n g  wate r  to  th e  e n vi r o n m e n t.

3 . 3 . 1 4 8 *  I n te n d e d  Ai rp o r t S e r vi c e .    Al l  a s p e c ts  o f a i r c r aft
r e s c u e  a n d  frefghting  s e r vi c e s  as  p r o vi d e d  b y th i s  s tan d a r d .

3 . 3 . 1 4 9 *  I n te rax l e  C l e aran c e  ( Ram p  B re ak o ve r An gl e ) .    T h e
m e a s u r e  o f th e  a b i l i ty o f a  fu l l y l o ad e d  ve h i c l e  to  n e g o ti ate  a
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r a m p  wi th o u t e n c o u n te r i n g i n te r fe r e n c e  b e twe e n  th e  ve h i c l e
an d  th e  r am p  b e twe e n  a n y two  ax l e s .

3 . 3 . 1 5 0  I n te rax l e  D i ffe re n ti al .    A d i ffe r e n ti a l  i n  th e  l i n e  o f
d r i ve  b e twe e n  a n y two  a x l e s .

3 . 3 . 1 5 1  I n te ri o r.    A s h e l te r e d  l o c ati o n  n o t e x p o s e d  to  th e  e n vi ‐
r o n m e n t.

3 . 3 . 1 5 2  I n te ri o r S to rage  C o m p ar tm e n t.    S e e  3 . 3 . 5 6 . 2 .

3 . 3 . 1 5 3  I n te rl o c k .    A d e vi c e  o r  ar r a n ge m e n t b y m e an s  o f
wh i c h  th e  fu n c ti o n i n g  o f o n e  p ar t i s  c o n tr o l l e d  b y th e  fu n c ti o n ‐
i n g  o f an o th e r.

3 . 3 . 1 5 4  I S O .    I n s u r an c e  S e r vi c e s  Offce.

3 . 3 . 1 5 5  “ J ”  Tu r n  Te s t.    T h e  m e a s u r e  o f a  ve h i c l e ’ s  ab i l i ty to
tr a ve r s e  a 9 0  d e g r e e  tu r n  at a  p r e s c r i b e d  s p e e d .

3 . 3 . 1 5 6  Kn uc k l e .    A p o i n t o f c o n n e c ti o n  b e twe e n  u p p e r  an d
l o we r  b o o m s  o f a n  ar ti c u l ati n g  d e vi c e ;  th e  p o i n t at wh i c h  l o we r

a n d  u p p e r  b o o m s  ar e  h i n g e d  to ge th e r.

3 . 3 . 1 5 7  L ab e l .    A vi s u a l  i n d i c ati o n  wh e th e r  i n  p i c to r i a l  o r
wo r d  fo r m at th a t p r o vi d e s  fo r  th e  identifcation  o f a  c o n tr o l ,

s wi tc h ,  i n d i c ato r,  o r  ga u g e ,  o r  th e  d i s p l ay o f i n fo r m a ti o n  u s e fu l
to  th e  o p e r a to r.

3 . 3 . 1 5 8  L ad d e r S e c ti o n .    A s tr u c tu r al  m e m b e r  n o r m al l y o f a n
o p e n  “ U ”  tr u s s -typ e  d e s i g n  th at i n c l u d e s  th e  r u n g s  a n d  c o m p r i ‐

s e s  th e  b as e  o r  fy s e c ti o n  o f an  a e r i al  l ad d e r.

3 . 3 . 1 5 9  L atc h .    A m e c h an i c a l  d e vi c e  u s e d  to  p o s i ti o n  th e  d o o r
i n  a c l o s e d  p o s i ti o n  r e l ati ve  to  th e  b o d y fr am e wo r k wi th  p r o vi ‐

s i o n  fo r  c o n tr o l l e d  r e l e as e  o r  o p e r ati o n .

3 . 3 . 1 6 0  L i ft.    P u m p  l i ft i s  th e  ve r ti c al  d i s ta n c e  fr o m  th e  wa te r
s u r fac e  to  th e  c e n te r l i n e  o r  e ye  o f th e  i m p e l l e r  o f th e  p u m p .

3 . 3 . 1 6 1  L i n e  Vo l tage  C i rc u i t,  E q u i p m e n t,  o r S ys te m .    An  ac  o r
a d c  e l e c tr i c al  c i r c u i t,  e q u i p m e n t,  o r  s ys te m  wh e r e  th e  vo l tag e
to  gr o u n d  o r  fr o m  l i n e  to  l i n e  i s  g r e ate r  th an  3 0  V r m s  ( a c ) ,

4 2 . 4  V p e a k ( a c ) ,  o r  6 0  V d c .

3 . 3 . 1 6 2  L i n e  Vo l tage  C o n d uc to r.    S e e  3 . 3 . 6 2 . 2 .

3 . 3 . 1 6 3  L i ve  L o ad .    F o r c e s  a c ti n g  o n  th e  a e r i a l  d e vi c e  fr o m
p e r s o n n e l ,  p o r ta b l e  e q u i p m e n t,  wate r,  wi n d ,  a n d  n o z z l e  r e ac ‐

ti o n .

3 . 3 . 1 6 4  L o ad  D i s tri b u ti o n  P l an .    A d r awi n g o r  s p r e ad s h e e t o f
s h e l ve s ,  c ab i n e ts ,  d r awe r s ,  c o m p ar tm e n t,  o r  o th e r wi s e  s to r ag e

wi th  a  m a x i m u m  we i g h t a ttac h e d  to  e a c h  l o c a ti o n .

3 . 3 . 1 6 5 *  L o o s e  E q u i p m e n t.    E q u i p m e n t o th e r  th an  th e  o c c u ‐
p an ts  an d  th e  c o t th a t i s  i n te n d e d  to  b e  s to r e d  o n  th e  am b u ‐
l an c e .

3 . 3 . 1 6 6  L o w- Vo l tage  C i rc u i t,  E q u i p m e n t,  o r S ys te m .    An  e l e c ‐
tr i c a l  c i r c u i t,  e q u i p m e n t,  o r  s ys te m  wh e r e  th e  vo l ta ge  d o e s  n o t

e x c e e d  3 0  V r m s  ( ac ) ,  4 2 . 4  V p e ak ( ac ) ,  o r  6 0  V d c ;  u s u a l l y 1 2  V
d c  i n  ve h i c l e s .

3 . 3 . 1 6 7  M an u al l y Re gu l ate d  Fo am  P ro p o r ti o n i n g S ys te m .    A
fo am  p r o p o r ti o n i n g s ys te m  th at r e q u i r e s  m a n u a l  a d j u s tm e n t to
m a i n tai n  th e  p r o p o r ti o n i n g r ati o  wh e n  th e r e  i s  a c h a n ge  o f
fow o r  p r e s s u r e  th r o u gh  th e  fo am  p r o p o r ti o n e r.

3 . 3 . 1 6 8  M an u fac ture r.    T h e  p e r s o n ( s )  o r  e n ti ty r e s p o n s i b l e  fo r
tu r n i n g  r a w m ate r i al s  o r  c o m p o n e n ts  i n to  a  fnished  p r o d u c t.

3 . 3 . 1 6 9  M ate ri al  Yi e l d  S tre n gth .    S e e  3 . 3 . 3 1 5 ,  Yi e l d  S tr e n gth .

3 . 3 . 1 7 0  M ax i m u m  D i s c h arge  P re s s u re  C ap ab i l i ty Rati n g.    T h e
m a x i m u m  p e r m i s s i b l e  d i s c h ar g e  g au g e  p r e s s u r e  at wh i c h  th e
fre  p u m p  c an  b e  o p e r ate d .

3 . 3 . 1 7 1 *  M ax i m um  P u m p  C l o s e - O ff P re s s u re .    T h e  m a x i m u m
p u m p  d i s c h ar g e  p r e s s u r e  o b tai n e d  wi th  a l l  d i s c h ar g e  o u tl e ts

c l o s e d ,  wi th  th e  p u m p  p r i m e d  an d  r u n n i n g ,  wi th  th e  p u m p
d r i ve  e n gi n e  o p e r ati n g  at m a x i m u m  o b tai n a b l e  s p e e d ,  an d  wi th
th e  p u m p  i n take  p r e s s u r e  at atm o s p h e r i c  p r e s s u r e  o r  l e s s .

3 . 3 . 1 7 2  M i n i m um  C o n ti n u o u s  E l e c tri c al  L o ad .    T h e  e l e c tr i c al
c u r r e n t r e q u i r e d  to  c o n ti n u o u s l y o p e r a te  a defned  s e t o f e l e c ‐
tr i c a l  d e vi c e s .

3 . 3 . 1 7 3  M i s c e l l an e o u s  E q u i p m e n t.    P o r ta b l e  to o l s  an d  e q u i p ‐
m e n t c a r r i e d  o n  a fre  ap p ar a tu s  n o t i n c l u d i n g  s u c ti o n  h o s e ,
fre  h o s e ,  g r o u n d  l ad d e r s ,  fxed  p o we r  s o u r c e s ,  h o s e  r e e l s ,  c o r d

r e e l s ,  b r e ath i n g  a i r  s ys te m s ,  o r  o th e r  m a j o r  e q u i p m e n t o r
c o m p o n e n ts  p e r m an e n tl y m o u n te d  o n  th e  a p p a r atu s .

3 . 3 . 1 7 4  M i s c e l l an e o u s  E q u i p m e n t Al l o wan c e .    T h at p o r ti o n  o f
th e  GVWR o r  G C WR al l o c ate d  fo r  th e  we i gh t o f th e  m i s c e l l an e ‐

o u s  e q u i p m e n t a n d  i ts  m o u n ti n g b r ac ke ts ,  b o a r d s ,  o r  tr ays .

3 . 3 . 1 7 5  M o b i l e  Fo am  Fi re  Ap p aratu s .    F i r e  ap p ar a tu s  wi th  a
p e r m an e n tl y m o u n te d  fre  p u m p ,  fo am  p r o p o r ti o n i n g s ys te m ,

an d  fo a m  c o n c e n tr ate  tan k( s )  wh o s e  p r i m a r y p u r p o s e  i s  th e
c o n tr o l  an d  e x ti n gu i s h m e n t o f fammable  an d  c o m b u s ti b l e

l i q u i d  fres  i n  s to r ag e  ta n ks  an d  s p i l l s .

3 . 3 . 1 7 6  M o b i l e  Wate r S u p p l y Ap p aratus  ( Tan ke r,  Te n d e r) .    A
ve h i c l e  d e s i g n e d  p r i m ar i l y fo r  tr an s p o r ti n g  ( p i c ku p ,  tr a n s p o r t‐

i n g ,  a n d  d e l i ve r i n g )  wa te r  to  fre  e m e r g e n c y s c e n e s  to  b e
ap p l i e d  b y o th e r  ve h i c l e s  o r  p u m p i n g  e q u i p m e n t.

3 . 3 . 1 7 7  M o m e n tar y S wi tc h .    A s wi tc h  th a t r e tu r n s  to  th e
n e u tr al  p o s i ti o n  ( o ff)  wh e n  r e l e as e d .

3 . 3 . 1 7 8  M u l ti p l e  Confguration.    Va r i a b l e  confgurations  o r
p o s i ti o n s  o f th e  a e r i al  d e vi c e  ( e . g. ,  e l e vati o n ,  e x te n s i o n )  i n

wh i c h  a m an u fa c tu r e r ' s  d i ffe r e n t r ate d  l o ad  c ap ac i ti e s  ar e
al l o we d .

3 . 3 . 1 7 9  N ati o n al  H o s e  T h re ad  ( N H ) .    A s ta n d a r d  s c r e w th r e ad
th a t h as  d i m e n s i o n s  fo r  i n s i d e  ( fe m a l e )  a n d  o u ts i d e  ( m al e )  fre
h o s e  c o n n e c ti o n s  as  defned  i n  N F PA 1 9 6 3 .

3 . 3 . 1 8 0 *  N e t P u m p  P re s s u re .    T h e  s u m  o f th e  d i s c h ar g e  p r e s ‐
s u r e  an d  th e  s u c ti o n  l i ft c o n ve r te d  to  p s i  o r  kP a wh e n  p u m p i n g

a t d r aft,  o r  th e  d i ffe r e n c e  b e twe e n  th e  d i s c h ar g e  p r e s s u r e  an d
th e  i n ta ke  p r e s s u r e  wh e n  p u m p i n g  fr o m  a h yd r an t o r  o th e r
s o u r c e  o f wate r  u n d e r  p o s i ti ve  p r e s s u r e .

3 . 3 . 1 8 1  N e u tral  C o n d u c to r.    S e e  3 . 3 . 6 2 . 3 .

3 . 3 . 1 8 2 *  N e u tral  P o i n t.    T h e  c o m m o n  p o i n t o n  a wye -
c o n n e c ti o n  i n  a p o l yp h as e  s ys te m  o r  m i d p o i n t o n  a s i n g l e -

p h as e ,  3 - wi r e  s ys te m ,  o r  m i d p o i n t o f a  s i n g l e -p h as e  p o r ti o n  o f a
3 -p h as e  d e l ta s ys te m ,  o r  m i d p o i n t o f a  3 -wi r e ,  d i r e c t c u r r e n t
s ys te m .

3 . 3 . 1 8 3  N o - L o ad  C o n d i ti o n .    T h e  s ta tu s  o f a n  e n gi n e  wi th
s tan d ar d  ac c e s s o r i e s  o p e r ati n g  wi th o u t an  i m p o s e d  l o ad ,  wi th

th e  ve h i c l e  d r i ve  c l u tc h e s  an d  an y s p e c i a l  a c c e s s o r y c l u tc h e s  i n
a d i s e n g ag e d  o r  n e u tr al  c o n d i ti o n .

3 . 3 . 1 8 4  N o r m al  P re s s u re .    S e e  3 . 3 . 2 2 6 . 2 .
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3 . 3 . 1 8 5  N o z z l e .

3 . 3 . 1 8 5 . 1  Ground Sweep Nozzle.    A s m al l  n o z z l e ( s )  m o u n te d
i n  fr o n t o f th e  ve h i c l e  th at d i s p e r s e s  fo a m  s o l u ti o n  i n  fr o n t

to  p r o vi d e  p r o te c ti o n .

3 . 3 . 1 8 5 . 2  Piercing Nozzle.    A n o z z l e  d e s i gn e d  to  p e n e tr a te
i n to  a n  a i r c r aft to  d i s c h ar g e  fre  e x ti n g u i s h i n g a ge n t( s ) .

3 . 3 . 1 8 5 . 3  Undertruck Nozzle.    A s m a l l  n o z z l e  d e vi c e  th at
h a n gs  b e l o w th e  ve h i c l e  a n d  d i s p e r s e s  fo am  s o l u ti o n  i n  a
m a n n e r  th a t p r o vi d e s  p r o te c ti o n  fo r  th e  ve h i c l e s  fr o m

gr o u n d  o r  g r as s  p r o x i m i ty fres;  th e s e  d e vi c e s  s p r a y ag e n t
fr o m  wh e e l  to  wh e e l  an d  fr o n t to  b ac k o f th e  u n d e r s i d e  o f
th e  tr u c k.

3 . 3 . 1 8 6  N o z z l e  Re ac ti o n .    F o r c e  th a t o c c u r s  wh e n  a wa te r
s tr e am  i s  d i s c h a r ge d  fr o m  th e  n o z z l e .

3 . 3 . 1 8 7  N WC G .    N ati o n al  Wildfre  C o o r d i n a ti n g Gr o u p .

3 . 3 . 1 8 8 *  O ff- P ave m e n t P e r fo r m an c e .    A ve h i c l e ’ s  ab i l i ty to
p e r fo r m  o r  o p e r a te  o n  o th e r  th a n  p ave d  s u r fa c e s .

3 . 3 . 1 8 9 *  O ff- Ro ad  U s e  Ve h i c l e .    A ve h i c l e  d e s i gn e d  to  b e  u s e d
o n  o th e r  th a n  p ave d  o r  i m p r o ve d  r o a d s ,  e s p e c i al l y i n  ar e a s
wh e r e  n o  r o a d s ,  p o o r  r o ad s ,  a n d  s te e p  gr a d e s  e x i s t a n d  wh e r e

n a tu r al  h a z a r d s ,  s u c h  as  r o c ks ,  s tu m p s ,  an d  l o g s ,  p r o tr u d e  fr o m
th e  g r o u n d .

3 . 3 . 1 9 0  O p e rati o n al  Te s ts .    An  al l -ve h i c l e  te s t c o n d u c te d  b y
th e  m a n u fac tu r e r  to  e n s u r e  th a t e a c h  ve h i c l e  i s  fu l l y o p e r a‐
ti o n a l  wh e n  i t i s  d e l i ve r e d  a n d  to  e n s u r e  th a t th e  o r i gi n al  l e ve l

o f p e r fo r m an c e  o f th e  p r o to typ e  ve h i c l e  h a s  b e e n  m ai n tai n e d .

3 . 3 . 1 9 1  O p e rato r' s  P an e l .    A p a n e l  c o n tai n i n g  g au g e s ,
s wi tc h e s ,  i n s tr u m e n ts ,  o r  c o n tr o l s  wh e r e  an  o p e r ato r  c an  vi s u ‐

al l y m o n i to r  th e  ap p l i c ab l e  fu n c ti o n s .

3 . 3 . 1 9 2  O p ti c al  C e n te r.    T h e  p o i n t specifed  b y th e  o p ti c al
war n i n g d e vi c e  m a n u fac tu r e r  o f h i gh e s t i n te n s i ty wh e n  m e as u r ‐
i n g  th e  o u tp u t o f an  o p ti c a l  war n i n g d e vi c e .

3 . 3 . 1 9 3  O p ti c al  E l e m e n t.    An y i n d i vi d u a l  l am p  o r  o th e r  l i g h t
e m i tte r  wi th i n  a n  o p ti c a l  s o u r c e .

3 . 3 . 1 9 4  O p ti c al  P o we r.    A u n i t o f m e as u r e  d e s i g n ate d  a s
c a n d e l a-s e c o n d s / m i n u te  th at c o m b i n e s  th e  fash  e n e r gy an d
fash  r ate  o f an  o p ti c a l  s o u r c e  i n to  o n e  p o we r  m e a s u r e m e n t

r e p r e s e n ti n g th e  tr u e  vi s u al  e ffe c ti ve n e s s  o f th e  e m i tte d  l i g h t.

3 . 3 . 1 9 5  O p ti c al  S i gn al i n g C h arac te ri s ti c s .    T h e  specifc  classif‐
cation  o f th e  fash  p atte r n ,  c o l o r,  l o c ati o n ,  a n d  o p ti c a l  p o we r
fo r  o p ti c al  war n i n g  d e vi c e s .

3 . 3 . 1 9 6 *  O p ti c al  S o u rc e .    An y s i n g l e ,  i n d e p e n d e n tl y m o u n te d ,
l i g h t- e m i tti n g  c o m p o n e n t i n  a l i g h ti n g s ys te m .

3 . 3 . 1 9 7  O p ti c al  War n i n g D e vi c e .    A m an u fa c tu r e d  a s s e m b l y o f
o n e  o r  m o r e  o p ti c al  s o u r c e s .

3 . 3 . 1 9 8  O p ti c al  War n i n g S ys te m .    T h e  o p ti c al  war n i n g d e vi c e s
a l o n g  wi th  au to m ati c  o r  m a n u a l  s e n s o r s ,  s wi tc h e s ,  o r  o th e r

d e vi c e s  u s e d  to  ac ti vate ,  a l te r,  o r  d e ac ti vate  o p ti c a l  wa r n i n g
d e vi c e s .

3 . 3 . 1 9 9 *  O ve ral l  H e i gh t,  L e n gth ,  an d  Wi d th .    T h e  d i m e n s i o n s
d e te r m i n e d  wi th  th e  ve h i c l e  fu l l y l o a d e d  a n d  e q u i p p e d ,  u n l e s s
o th e r wi s e  specifed.

3 . 3 . 2 0 0  O ve r ri d e .    A s ys te m  o r  d e vi c e  u s e d  to  n e u tr a l i z e  a
g i ve n  ac ti o n  o r  m o ti o n .

3 . 3 . 2 0 1  O ve r ri d e  ( Ae ri al  D e vi c e ) .    T h e  take o ve r  o f al l  ae r i al
d e vi c e  m o ve m e n t c o n tr o l  fu n c ti o n s  b y a n  o p e r ato r  a t a  s e c o n d

c o n tr o l  s ta ti o n .

3 . 3 . 2 0 2  P an e l b o ard .    A s i n g l e  p an e l  o r  gr o u p  o f p an e l  u n i ts
d e s i g n e d  fo r  as s e m b l y i n  th e  fo r m  o f a s i n gl e  p an e l ,  i n c l u d i n g

b u s e s  a n d  a u to m a ti c  o ve r c u r r e n t d e vi c e s ,  a n d  e q u i p p e d  wi th  o r
wi th o u t s wi tc h e s  fo r  th e  c o n tr o l  o f l i g h t,  h e a t,  o r  p o we r  c i r c u i ts ;
d e s i g n e d  to  b e  p l a c e d  i n  a c ab i n e t o r  c u to u t b o x  p l ac e d  i n  o r

ag ai n s t a  wal l ,  p ar ti ti o n ,  o r  o th e r  s u p p o r t;  a n d  ac c e s s i b l e  o n l y
fr o m  th e  fr o n t.  [ 7 0 : 1 0 0 ]

3 . 3 . 2 0 3  P ati e n t C o m p ar tm e n t.    S e e  3 . 3 . 5 6 . 3 .

3 . 3 . 2 0 4  P ati e n t C o t.    An  e l e va ti n g p a ti e n t c o n ve yan c e  d e vi c e
u p o n  wh i c h  th e  p r i m a r y p a ti e n t i s  tr an s p o r te d ,  a n d  wh i c h  i s
a l s o  kn o wn  as  a s tr e tc h e r,  tr a n s p o r te r,  gu r n e y,  a n d  c ar r i e r.

3 . 3 . 2 0 5 *  P e rc e n t G rad e .    T h e  r ati o  o f th e  c h an g e  i n  e l e va ti o n
to  th e  h o r i z o n ta l  d i s tan c e  tr ave l e d  m u l ti p l i e d  b y 1 0 0 .

3 . 3 . 2 0 6  P e rs o n al  G e ar.    T h e  we i g h t o f p e r s o n al  c l o th i n g an d
i te m s  fo r  p e r s o n a l  h ygi e n e  c ar r i e d  o n  th e  fre  ap p a r atu s  b y

e ac h  c r e w m e m b e r  wh e n  th e y e x p e c t th e  r e s p o n s e  to  b e  o f
l o n g d u r ati o n .

3 . 3 . 2 0 7  P h o to m e tri c  M e as ure m e n t P o i n t.    T h e  defned
g e o m e tr i c  p o i n t o f an  o p ti c al  m e as u r e m e n t wi th i n  th e  h o r i z o n ‐
tal  an d  ve r ti c a l  a x i al  p l a n e s  o r i g i n ati n g  fr o m  th e  o p ti c a l  c e n te r

o f th e  o p ti c a l  s o u r c e  o r  o p ti c al  d e vi c e .

3 . 3 . 2 0 8  P i e rc i n g N o z z l e .    S e e  3 . 3 . 1 8 5 . 2 .

3 . 3 . 2 0 9  P o r tab l e  E l e c tri c al  E q u i p m e n t.    An y e l e c tr i c a l  e q u i p ‐
m e n t th a t i s  n o t fxed.  (See 3. 3. 1 02,  Fixed Electrical Equipment. )

3 . 3 . 2 1 0 *  P o r tab l e  G e n e rato r.    A m e c h an i c a l l y d r i ve n  p o we r
s o u r c e  th a t c a n  b e  r e m o ve d  fr o m  th e  fre  ap p a r atu s  an d  o p e r ‐
ate d  at a  l o c ati o n  th a t i s  r e m o te  fr o m  th e  fre  a p p ar atu s .

3 . 3 . 2 1 1  P o we r- As s i s t S te e ri n g.    A s ys te m  u s i n g  h yd r a u l i c  o r  ai r
p o we r  to  a i d  i n  th e  s te e r i n g a s s i s t.  T h i s  s ys te m  i s  s u p p l e m e n tar y

to  th e  m e c h an i c al  s ys te m  i n  o r d e r  to  m a i n tai n  s te e r i n g  ab i l i ty
i n  th e  e ve n t o f p o we r  fa i l u r e .

3 . 3 . 2 1 2  P o we r S o urc e .    A d e vi c e  th at p r o d u c e s  l i n e  vo l ta ge
e l e c tr i c i ty.

3 . 3 . 2 1 3  P o we r S u p p l y As s e m b l y.    An y c o r d  o r  d i s tr i b u ti o n
as s e m b l y th at i s  p ar tl y c o m p r i s e d  o f th e  n e u tr a l  c o n d u c to r,
gr o u n d i n g  c o n d u c to r,  a n d  l i n e  vo l ta ge  c o n d u c to r s  c o n n e c te d

fr o m  th e  o u tp u t te r m i n al s  o f th e  p o we r  s o u r c e  to  th e  frst m ai n
o ve r c u r r e n t p r o te c ti o n  d e vi c e .

3 . 3 . 2 1 4  P o we re d  E q u i p m e n t Rac k .    A p o we r-o p e r ate d  d e vi c e
th a t i s  i n te n d e d  to  p r o vi d e  s to r ag e  o f s u c ti o n  h o s e s ,  g r o u n d
l ad d e r s ,  o r  o th e r  e q u i p m e n t,  g e n e r al l y i n  a  l o c ati o n  ab o ve

a p p ar atu s  c o m p ar tm e n ts .

3 . 3 . 2 1 5 *  P re c o n n e c te d  H o s e  L i n e .    A h o s e  l i n e  th a t i s  s to r e d
o n  th e  a p p ar atu s  a l r e a d y c o n n e c te d  to  an  o u tl e t o n  a p u m p

an d  th at c an  b e  c h a r ge d  b y th e  a c ti va ti o n  o f o n e  d i s c h ar g e
va l ve .

3 . 3 . 2 1 6  P re s s u re  Re l i e f S ys te m .    A d e vi c e  o r  m e th o d  fo r
r e d u c i n g p r e s s u r e  i n  ve s s e l s ,  s ta ge s ,  o r  e q u i p m e n t wh e n  p r e s ‐

s u r e  h a s  i n c r e as e d  ab o ve  a  p ar ti c u l ar  l i m i t.

3 . 3 . 2 1 7  P ri m ar y P ati e n t C are  S e at.    T h e  s e a ti n g p o s i ti o n  d e s i g‐
n a te d  b y th e  AH J  fr o m  wh i c h  th e  E M S P  i s  e x p e c te d  to  p r o vi d e

p r i m a r y p ati e n t c ar e .
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AI RC RAF T  RE S C U E  AN D  F I RE F I GH T I N G VE H I C L E S1 9 0 0 - 2 2

2 0 2 4  E d i t i o n

3 . 3 . 2 1 8  P ri m ar y Tu r re t.    S e e  3 . 3 . 2 8 2 . 2 ,  P r i m ar y Tu r r e t.

3 . 3 . 2 1 9 *  P ro p e l l an t G as .    A g as  p r e s s u r i z i n g  an  ag e n t
c o n tai n e r.

3 . 3 . 2 2 0  P ro p e r( l y) .    I n  a c c o r d an c e  wi th  th e  m a n u fac tu r e r ' s
specifcations  o r  as  r e c o m m e n d e d  b y th e  m a n u fac tu r e r.

3 . 3 . 2 2 1  P ro p u l s i o n  S ys te m .    A ve h i c l e  s ys te m  m ad e  u p  o f a
c o m b i n ati o n  o f m u l ti p l e  e l e m e n ts ,  i n c l u d i n g e n gi n e ( s ) ,  tr an s ‐

m i s s i o n ( s ) ,  h yb r i d  p r o p u l s i o n  u n i t( s ) ,  an d  r e c h a r ge a b l e  e n e r g y
s to r ag e  s ys te m ( s ) ,  r e p r e s e n ti n g th e  s o u r c e  o f p r o p u l s i o n  p o we r
to  th e  ve h i c l e  d r i ve .

3 . 3 . 2 2 2  P ro to typ e  Ve h i c l e .    S e e  3 . 3 . 3 0 1 . 2 ,  P r o to typ e  Ve h i c l e .

3 . 3 . 2 2 3  p s i .    P o u n d s  p e r  s q u a r e  i n c h .

3 . 3 . 2 2 4  P T O .    P o we r  take o ff.

3 . 3 . 2 2 5  P u m p  an d  Ro l l .    P r o c e s s  o f d i s c h a r gi n g wa te r  wh i l e
th e  ve h i c l e  i s  i n  m o ti o n .

3 . 3 . 2 2 6  P u m p  D i s c h arge  P re s s ure  Classifcation.

3 . 3 . 2 2 6 . 1  High Pressure.    P u m p  d i s c h ar g e  p r e s s u r e  fr o m
5 0 0  p s i  ( 3 5 0 0  kP a)  to  l e s s  th an  1 1 0 0  p s i  ( 7 6 0 0  kP a ) .

3 . 3 . 2 2 6 . 2  Normal Pressure.    P u m p  d i s c h ar g e  p r e s s u r e  l e s s
th an  5 0 0  p s i  ( 3 5 0 0  kP a) .

3 . 3 . 2 2 6 . 3  Ultra-High Pressure.    P u m p  d i s c h ar g e  p r e s s u r e  o f
1 1 0 0  p s i  ( 7 6 0 0  kP a)  o r  gr e a te r.

3 . 3 . 2 2 7  P u m p  O p e rato r’ s  P an e l .    T h e  ar e a o n  a  fre  ap p ar a tu s
th at c o n tai n s  th e  g au ge s ,  c o n tr o l s ,  a n d  o th e r  i n s tr u m e n ts  u s e d

fo r  o p e r ati n g  th e  p u m p .

3 . 3 . 2 2 8  P u m p  O p e rato r’ s  P o s i ti o n .    T h e  l o c a ti o n  fr o m  wh i c h
th e  p u m p  o p e r ato r  o p e r ate s  th e  p u m p .

3 . 3 . 2 2 9  P u m p e r.    F i r e  a p p ar atu s  wi th  a  p e r m an e n tl y m o u n te d
fre  p u m p  o f at l e as t 7 5 0  g p m  ( 3 0 0 0  L / m i n )  c ap ac i ty,  wate r
ta n k,  a n d  h o s e  b o d y wh o s e  p r i m ar y p u r p o s e  i s  to  c o m b a t s tr u c ‐

tu r a l  an d  as s o c i ate d  fres.

3 . 3 . 2 3 0  P u rc h as e r.    T h e  au th o r i ty h avi n g  r e s p o n s i b i l i ty fo r  th e
specifcation  an d  a c c e p ta n c e  o f th e  ve h i c l e .

3 . 3 . 2 3 1  P u rc h as i n g Au th o ri ty.    T h e  ag e n c y th at h a s  th e  s o l e
r e s p o n s i b i l i ty an d  au th o r i ty fo r  n e go ti a ti n g,  p l ac i n g ,  an d ,

wh e r e  n e c e s s ar y,  m o d i fyi n g  e ac h  an d  e ve r y s o l i c i tati o n ,
p u r c h a s e  o r d e r,  o r  o th e r  awa r d  i s s u e d  b y a go ve r n i n g  b o d y.

3 . 3 . 2 3 2  Purifcation  S ys te m .    A c o m b i n a ti o n  o f m e c h a n i c al ,
c h e m i c a l ,  an d  p h ys i c a l  d e vi c e s  s u c h  a s  s e p a r ato r s ,  flters,

a d s o r b e n ts ,  an d  c atal ys ts  d e s i g n e d  to  r e m o ve  o r  al te r  c o n tam i ‐
n an ts  wi th i n  th e  c o m p r e s s e d  a i r  s tr e a m  to  p r o d u c e  effuent ai r
th a t i s  b r e ath ab l e .

3 . 3 . 2 3 3  Qualifed  P e rs o n .    A p e r s o n  wh o ,  b y p o s s e s s i o n  o f a
r e c o g n i z e d  d e g r e e ,  certifcate,  p r o fe s s i o n al  s tan d i n g,  o r  s ki l l ,

a n d  wh o ,  b y kn o wl e d ge ,  tr a i n i n g ,  a n d  e x p e r i e n c e ,  h as  d e m o n ‐
s tr ate d  th e  ab i l i ty to  d e al  wi th  p r o b l e m s  r e l a te d  to  th e  s u b j e c t
m a tte r,  th e  wo r k,  o r  th e  p r o j e c t.  [ 1 4 5 1 ,  2 0 2 2 ]

3 . 3 . 2 3 4 *  Q u i n t.    F i r e  a p p a r atu s  wi th  a p e r m a n e n tl y m o u n te d
fre  p u m p ,  a  wate r  tan k,  a  h o s e  s to r ag e  ar e a,  a n  ae r i a l  l ad d e r  o r

e l e va ti n g p l atfo r m  wi th  a  p e r m an e n tl y m o u n te d  wate r way,  an d
a c o m p l e m e n t o f g r o u n d  l ad d e r s .

3 . 3 . 2 3 5  Rad i o  S u p p re s s i o n .    S u p p r e s s i o n  o f th e  i g n i ti o n  an d
e l e c tr i c al  s ys te m  n o i s e s  th at n o r m a l l y i n te r fe r e  wi th  r a d i o  tr a n s ‐
m i s s i o n  a n d  r e c e p ti o n .

3 . 3 . 2 3 6  Ram p  B re ako ve r An gl e .    T h e  an g l e  m e as u r e d  b e twe e n
two  l i n e s  ta n ge n t to  th e  fr o n t an d  r e ar  ti r e  s tati c  l o ad e d  r a d i u s ,

a n d  i n te r s e c ti n g at a p o i n t o n  th e  u n d e r s i d e  o f th e  ve h i c l e  th a t
defnes  th e  l a r ge s t r am p  o ve r  wh i c h  th e  ve h i c l e  c an  r o l l .

3 . 3 . 2 3 7  Rate d  C ap ac i ty ( Ae ri al  D e vi c e ) .    O p e r ati o n a l  c ap ac i ty
fo r  e a c h  c o n d i ti o n  o f e x te n s i o n ,  e l e va ti o n ,  an d  r o tati o n  a s  i n d i ‐
c a te d  o n  th e  l o ad  c h a r t.

3 . 3 . 2 3 7 . 1  Rated Horizontal Capacity — Dry (Aerial Device) .
T h e  to tal  a m o u n t o f we i gh t o f al l  p e r s o n n e l  an d  e q u i p m e n t
th a t c an  b e  s u p p o r te d  a t th e  o u te r m o s t r u n g  o f a n  ae r i al

l ad d e r  o r  i n  th e  p l atfo r m  o f a n  e l e vati n g  p l a tfo r m  u n d e r  th e
fo l l o wi n g  c o n d i ti o n s :  ( 1 )  a e r i a l  d e vi c e  p l ac e d  i n  th e  h o r i ‐
z o n tal  p o s i ti o n ;  ( 2 )  s ta b i l i z e r s  fu l l y d e p l o ye d ;  ( 3 )  ap p ar a tu s

o n  frm  a n d  l e ve l  gr o u n d ;  an d  ( 4 )  ae r i a l  d e vi c e  e x te n d e d
an d  r o tate d  to  a n y p o s i ti o n  th e  c o n tr o l  s ys te m  wi l l  al l o w th at
p r o d u c e s  th e  l o we s t c ap ac i ty.

3 . 3 . 2 3 7 . 2  Rated Horizontal Capacity — Wet (Aerial Device) .
T h e  to tal  a m o u n t o f we i gh t o f al l  p e r s o n n e l  an d  e q u i p m e n t

th a t c an  b e  s u p p o r te d  a t th e  o u te r m o s t r u n g  o f a n  ae r i al
l ad d e r  o r  i n  th e  p l a tfo r m  o f a n  e l e vati n g  p l a tfo r m  u n d e r  th e

fo l l o wi n g  c o n d i ti o n s :  ( 1 )  a e r i a l  d e vi c e  p l ac e d  i n  th e  h o r i ‐
z o n tal  p o s i ti o n ;  ( 2 )  s ta b i l i z e r s  fu l l y d e p l o ye d ;  ( 3 )  ap p ar a tu s
o n  frm  a n d  l e ve l  gr o u n d ;  ( 4 )  ae r i al  d e vi c e  e x te n d e d  an d

r o tate d  to  a n y p o s i ti o n  th e  c o n tr o l  s ys te m  wi l l  al l o w th a t
p r o d u c e s  th e  l o we s t c ap ac i ty;  ( 5 )  m o n i to r  o r  wa te r  p i p e
fowing  m a x i m u m  r a te d  wa te r  c ap a c i ty;  a n d  ( 6 )  m o n i to r

p o i n te d  i n  th e  d i r e c ti o n  th at p r o d u c e s  th e  gr e a te s t o ve r ‐
tu r n i n g  m o m e n t.

3 . 3 . 2 3 8  Rate d  C ap ac i ty ( Wate r P u m p ) .    T h e  fow r ate  to  wh i c h
th e  p u m p  m a n u fac tu r e r  certifes  c o m p l i an c e  o f th e  p u m p

wh e n  i t i s  n e w.

3 . 3 . 2 3 9  Re ad i l y Ac c e s s i b l e .    Ab l e  to  b e  l o c ate d ,  r e a c h e d ,  s e r v‐
i c e d ,  o r  r e m o ve d  wi th o u t r e m o vi n g o th e r  c o m p o n e n ts  o r  p ar ts

o f th e  ve h i c l e  a n d  wi th o u t th e  n e e d  to  u s e  s p e c i al  to o l s  to  o p e n
e n c l o s u r e s .

3 . 3 . 2 4 0  Re ar Ax l e  Trac k Wi d th .    T h e  l ate r al  d i s tan c e  b e twe e n
th e  c e n te r l i n e s  o f th e  ti r e s  at g r o u n d ;  i f th e r e  ar e  d u al  r e ar

wh e e l s ,  th e  l ate r al  d i s tan c e  fr o m  th e  m i d way p o i n ts  b e twe e n
th e  i n n e r  an d  o u te r  ti r e s  at gr o u n d .

3 . 3 . 2 4 1 *  Re c h arge ab l e  E n e rgy S to rage  S ys te m .    An  e n e r g y
s to r ag e  s ys te m  th at h as  th e  c a p ab i l i ty to  b e  c h a r ge d  an d
d i s c h ar g e d .

3 . 3 . 2 4 2  Re m o u n te d  Am b u l an c e  P ati e n t C o m p ar tm e n t.    An
a m b u l a n c e  p ati e n t c o m p ar tm e n t th at h as  b e e n  r e m o ve d  fr o m

i ts  o r i g i n a l  c h as s i s  an d  i n s ta l l e d  o n  a  d i ffe r e n t c h as s i s .

3 . 3 . 2 4 3  Re m o vab l e  Wi n c h .    A wi n c h  wi th  q u i c k d i s c o n n e c ts
fo r  p o we r  a n d  c o n tr o l s  th at c a n  b e  te m p o r ar i l y m o u n te d  o n

th e  ap p ar a tu s  a t a  p e r m an e n tl y i n s ta l l e d  m o u n ti n g r e c e i ve r.

3 . 3 . 2 4 4  Re s e r ve  C ap ac i ty.    T h e  a b i l i ty o f a b atte r y to  s u s ta i n  a
m i n i m u m  e l e c tr i c al  l o ad  i n  th e  e ve n t o f a c h a r gi n g s ys te m  fai l ‐
u r e  o r  a  p r o l o n ge d  c h a r gi n g s ys te m  defcit.

3 . 3 . 2 4 5  Re s e r ve d .    T h e  c o n te n ts  th at wo u l d  g o  i n  th i s  s e c ti o n
a r e  n o t ap p l i c ab l e  to  th i s  d o c u m e n t,  b u t fo r  c o n s i s te n c y wi th
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o th e r  N F PA d o c u m e n ts ,  th e  c h a p te r,  s e c ti o n ,  o r  s u b s e c ti o n
n u m b e r  i s  m a i n tai n e d .

3 . 3 . 2 4 6  Ro ad  S p ray L o c ati o n .    An y u n d e r b o d y o r  u n d e r c h a s s i s
l o c ati o n  th a t i s  s u b j e c t to  r o ad  s p r ay.

3 . 3 . 2 4 7 *  Ru b b e r- G as k e te d  Fi tti n g.    A d e vi c e  fo r  p r o vi d i n g  a
l e akp r o o f c o n n e c ti o n  b e twe e n  two  p i e c e s  o f p i p e  wh i l e  a l l o w‐
i n g  m o d e r a te  m o ve m e n t o f o n e  p i p e  r e l ati ve  to  th e  o th e r.

3 . 3 . 2 4 8  S C B A Fi l l  H o s e .    F l e x i b l e  h o s e  p l u m b e d  to  c o n n e c t
S C B A c yl i n d e r s  to  th e  c o m p r e s s e d  a i r  s u p p l y fo r  flling  p u r p o ‐

s e s .

3 . 3 . 2 4 9  S C B A Fi l l  S tati o n .    A c o n tai n m e n t e n c l o s u r e  fo r  refll‐
ing s e l f-c o n ta i n e d  b r e ath i n g  c yl i n d e r s  to  gu ar d  p e r s o n n e l  fr o m

fr a gm e n ts  d u e  to  ac c i d e n ta l  c yl i n d e r  r u p tu r e .

3 . 3 . 2 5 0  S e at.

3 . 3 . 2 5 0 . 1  Child Restraint Seat.    A s e a t c ap ab l e  o f tr a n s p o r t‐
i n g a  c h i l d  6 6  l b  ( 3 0  kg )  o r  l e s s  i n  a c c o r d a n c e  wi th  4 9  C F R
5 7 1 ,  F M VS S  2 1 3  an d  m o u n te d  i n  ac c o r d an c e  wi th  th e  s e a t

m a n u fac tu r e r ’ s  r e c o m m e n d ati o n .

3 . 3 . 2 5 0 . 2  Infant Restraint Seat.    A s e a t c a p a b l e  o f tr a n s p o r t‐
i n g  an  i n fan t 2 2  l b  ( 1 0  kg )  o r  l e s s  i n  ac c o r d an c e  wi th
4 9  C F R 5 7 1 ,  F M VS S  2 1 3  an d  m o u n te d  i n  a c c o r d an c e  wi th

th e  s e at m a n u fac tu r e r ’ s  r e c o m m e n d ati o n .

3 . 3 . 2 5 1  S e at B e l t.    A two -p o i n t l ap  b e l t,  a th r e e -p o i n t l a p /
s h o u l d e r  b e l t,  o r  a fo u r-p o i n t l ap / s h o u l d e r  h a r n e s s  fo r  ve h i c l e
o c c u p an ts  d e s i g n e d  to  l i m i t th e i r  m o ve m e n t i n  th e  e ve n t o f an

ac c i d e n t,  r ap i d  a c c e l e r ati o n ,  o r  r a p i d  d e c e l e r a ti o n  b y s e c u r i n g
i n d i vi d u al s  s afe l y to  a ve h i c l e  i n  a  s e a te d  p o s i ti o n .

3 . 3 . 2 5 2  S e r vi c e  B rake .    S e e  3 . 3 . 3 8 . 3 .

3 . 3 . 2 5 3  S i d e  E n tr y D o o r.    T h e  b o d y d o o r  o n  th e  s i d e  o f th e
am b u l a n c e  b o d y th a t p r o vi d e s  e n tr y i n to  th e  p ati e n t c o m p a r t‐

m e n t an d  th r o u g h  wh i c h  p ati e n ts  c a n  b e  l o a d e d  a n d  u n l o ad e d .

3 . 3 . 2 5 4  S i d e  S l o p e .    T h i s  an g l e  i s  m e as u r e d  a s  e i th e r  th e
p e r c e n t o f s l o p e  o r  th e  ti l t an g l e  at wh i c h  th e  ve h i c l e  wo u l d

b e c o m e  u n s ta b l e  s h o u l d  th e  ve h i c l e  b e  p l ac e d  o n  th e  s i d e  o f a
s te e p ,  an g l e d  h i l l  o r  s l o p e d  s u r fac e .

3 . 3 . 2 5 5  S i gn .    A vi s u al  i n d i c a ti o n  wh e th e r  i n  p i c to r i a l  o r  wo r d
fo r m at th at p r o vi d e s  a wa r n i n g  to  th e  o p e r ato r  o r  o th e r

p e r s o n s  n e ar b y.

3 . 3 . 2 5 6 *  S l i p - O n  Firefghting M o d u l e .    A s e l f-c o n ta i n e d  u n i t
th at i n c l u d e s  an  a u x i l i ar y- d r i ve n  p u m p ,  p i p i n g,  a  tan k,  an d

h o s e  s to r ag e  an d  th at i s  d e s i g n e d  to  b e  p l ac e d  o n  a tr u c k c h a s ‐
s i s ,  u ti l i ty b e d ,  fatbed,  o r  tr ai l e r  o f suffcient c a r r yi n g  c a p a c i ty.

3 . 3 . 2 5 7  S l o w- O p e rati n g Val ve .    A va l ve  th a t h a s  a  m e c h a n i s m
to  p r e ve n t m o ve m e n t o f th e  fow-regulating  e l e m e n t fr o m  th e
fu l l y c l o s e d  p o s i ti o n  to  th e  fu l l y o p e n e d  p o s i ti o n  o r  vi c e  ve r s a

i n  l e s s  th a n  3  s e c o n d s .

3 . 3 . 2 5 8 *  S p e c i al  S e r vi c e s  Fi re  Ap p aratus .    A m u l ti p u r p o s e
ve h i c l e  th at p r i m a r i l y p r o vi d e s  s u p p o r t s e r vi c e s  at e m e r ge n c y
s c e n e s .

3 . 3 . 2 5 9  S p l i t S h aft P T O .    A p o we r  ta ke o ff ( P T O )  d r i ve  s ys te m
th a t i s  i n s e r te d  b e twe e n  th e  c h a s s i s  tr an s m i s s i o n  an d  th e  c h a s s i s

d r i ve  ax l e  an d  th a t h a s  th e  s h i ft m e c h an i s m  n e c e s s ar y to  d i r e c t
th e  c h as s i s  e n gi n e  p o we r  e i th e r  to  th e  d r i ve  a x l e  o r  to  a  fre
p u m p  o r  o th e r  a c c e s s o r y.

3 . 3 . 2 6 0  S tab i l i z e r.    A d e vi c e  i n te gr a l  wi th  o r  s e p a r ate l y
atta c h e d  to  th e  c h as s i s  o f a fre  a p p ar atu s  wi th  an  ae r i al  d e vi c e

th at i s  u s e d  to  i n c r e as e  th e  m o m e n ts  te n d i n g to  r e s i s t o ve r tu r n ‐
i n g  th e  ap p ar a tu s .

3 . 3 . 2 6 1  S tab i l i z e r P ad .    A p l a te  i n s e r te d  b e n e a th  a s ta b i l i z e r
s h o e  to  g i ve  gr e a te r  s u r fa c e  b e ar i n g a r e a.

3 . 3 . 2 6 2  S tab i l i z e r S h o e .    A p e r m a n e n tl y m o u n te d  s h o e  o n  a
s tab i l i z e r  to  p r o vi d e  a  gr o u n d  s u r fac e  ar e a .

3 . 3 . 2 6 3  S tan d ard  C u b i c  Fe e t p e r M i n u te  ( S C FM ) .    An  e x p r e s ‐
s i o n  o f airfow r a te  i n  wh i c h  th e  airfow r ate  i s  c o r r e c te d  to
s tan d ar d  te m p e r a tu r e  a n d  p r e s s u r e  wh e r e  th e  s tan d ar d  te m p e r ‐
atu r e  i s  6 0 ° F  ( 1 5 ° C )  an d  s ta n d a r d  p r e s s u r e  i s  1 4 . 6 9 6  p s i

( 1 0 1 . 3 3  kP a )  o r  2 9 . 9 2  i n .  H g ( 7 6 0  m m  H g ) .

3 . 3 . 2 6 4  S tan d ard  C u b i c  M e te rs  p e r M i n u te  ( S C M M ) .    An
e x p r e s s i o n  o f airfow r a te  i n  m e tr i c  u n i ts  i n  wh i c h  airfow r a te

i s  c o r r e c te d  to  s tan d a r d  te m p e r atu r e  an d  p r e s s u r e  wh e r e  th e
s tan d ar d  te m p e r a tu r e  i s  6 0 ° F  ( 1 5 ° C )  an d  s ta n d ar d  p r e s s u r e  i s

1 4 . 6 9 6  p s i  ( 1 0 1 . 3 3  kP a )  o r  2 9 . 9 2  i n .  H g ( 7 6 0  m m  H g ) .

3 . 3 . 2 6 5 *  S tr uc tu ral  Fi re  Ap p aratu s .    F i r e  ap p a r atu s  o th e r  th a n
wi l d l a n d  fre  a p p a r atu s ,  wh e th e r  u s e d  to  r e s p o n d  to  s tr u c tu r al

i n c i d e n ts  o r  o th e r  n o n - wi l d l a n d  i n c i d e n ts .

3 . 3 . 2 6 6  S ub s tan ti al l y S i m i l ar Am b u l an c e .    S e e  3 . 3 . 1 6 . 1 .

3 . 3 . 2 6 7  S uc ti o n  H o s e .    A h o s e  th at i s  d e s i g n e d  to  p r e ve n t
c o l l ap s e  u n d e r  vac u u m  c o n d i ti o n s  s o  th at i t c a n  b e  u s e d  fo r
d r afti n g  wate r  fr o m  b e l o w th e  p u m p  ( l a ke s ,  r i ve r s ,  we l l s ,  e tc . ) .

[ 1 9 6 1 ,  2 0 2 0 ]

3 . 3 . 2 6 8  S u c ti o n  L i ft.    T h e  s u m  o f th e  ve r ti c al  l i ft an d  th e  fr i c ‐
ti o n  a n d  e n tr an c e  l o s s  c au s e d  b y th e  fow th r o u g h  th e  i n ta ke

s tr ai n e r s  a n d  h o s e  e x p r e s s e d  i n  fe e t o f wa te r  ( m e te r s  o f wa te r )
h e ad .

3 . 3 . 2 6 9  S um p .    A r e c e s s e d  ar e a o f a  tan k as s e m b l y d e s i gn e d
p r i m a r i l y to  e n tr a p  s l u d g e  o r  d e b r i s  fo r  r e m o va l  an d  to  s e r ve  a s

a  c e n tr al  l i q u i d  c o l l e c ti o n  p o i n t.

3 . 3 . 2 7 0  S u p p l y H o s e .    H o s e  d e s i g n e d  fo r  th e  p u r p o s e  o f
m o vi n g  wate r  b e twe e n  a p r e s s u r i z e d  wate r  s o u r c e  an d  a  p u m p

th a t i s  s u p p l yi n g  atta c k l i n e s .  [ 1 9 6 1 ,  2 0 2 0 ]

3 . 3 . 2 7 1  S ur fac e .

3 . 3 . 2 7 1 . 1  Improved Surface.    S u r fac e s  th at ar e  c l as s e d  a s
m a i n  th o r o u gh far e s ,  p ave d  r o ad ways ,  r u n wa ys ,  ta x i ways ,

p ar ki n g  ap r o n s ,  a n d  s e c o n d a r y r o u te s  o f ve h i c l e  tr a ve l
i n c l u d i n g  m e d i u m s  th a t ar e  n o r m a l l y o f p ave d ,  a s p h al te d ,

o r  c o n c r e te  c o n s tr u c ti o n .

3 . 3 . 2 7 1 . 2  Unimproved Surface.    S u r fac e s  th a t ar e  n o t p a ve d
o r  s u r fa c e  c o ate d  fo r  h e a vy au to m o ti ve  tr a ve l  an d  i n c l u d e

d i r t,  c l ay,  s h al e ,  o r  c r u s h e d  r o c k th a t i s  n o t m ai n ta i n e d  o n  a
r e gu l ar  b as i s .

3 . 3 . 2 7 2  S was h  P ar ti ti o n .    A ve r ti c al  wal l  wi th i n  a  tan k s tr u c tu r e
d e s i g n e d  to  c o n tr o l  th e  u n wan te d  m o ve m e n t o f th e  fuid

wi th i n  th at tan k.

3 . 3 . 2 7 3  S wi tc h .    An y s e t o f c o n tac ts  th a t i n te r r u p ts  o r  c o n tr o l s
c u r r e n t fow th r o u g h  an  e l e c tr i c al  c i r c u i t.

3 . 3 . 2 7 4  S ys te m .

3 . 3 . 2 7 4 . 1 *  Driver's Enhanced Vision System (DEVS) .    An
e n h a n c e d  vi s i o n  an d  n a vi ga ti o n  s ys te m  fo r  gu i d i n g a i r c r aft
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r e s c u e  an d  frefghting  ve h i c l e s  a t n i gh t an d  d u r i n g c e r tai n
l o w-vi s i b i l i ty c o n d i ti o n s .

3 . 3 . 2 7 4 . 2 *  Electronic Stability Control System.    A c l o s e d -l o o p
s tab i l i ty-c o n tr o l  s ys te m  th at r e l i e s  o n  p r o ve n  an ti l o c k b r ake
s ys te m  an d  tr ac ti o n  c o n tr o l  s ys te m  c o m p o n e n ts .

3 . 3 . 2 7 4 . 3 *  Global Positioning System (GPS) .    A s ate l l i te -b as e d
r ad i o  n a vi ga ti o n  s ys te m  c o m p r i s e d  o f th r e e  s e g m e n ts :  s p ac e ,
c o n tr o l ,  a n d  u s e r.

3 . 3 . 2 7 5  To p  Rai l .    T h e  to p  c h o r d  ( r ai l )  o f an  a e r i a l  l ad d e r  to
wh i c h  r e i n fo r c e m e n ts  a r e  a ttac h e d .

3 . 3 . 2 7 6  To tal  C o n ti n uo u s  E l e c tri c al  L o ad .    T h e  to tal  c u r r e n t
r e q u i r e d  to  o p e r ate  a l l  th e  d e vi c e s  p e r m an e n tl y c o n n e c te d  to
th e  ve h i c l e  th a t c a n  b e  s i m u l ta n e o u s l y e n e r gi z e d ,  e x c l u d i n g

i n te r m i tte n t-typ e  l o a d s  s u c h  a s  p r i m e r s ,  r e e l  r e wi n d  m o to r s ,
an d  s tar te r s .

3 . 3 . 2 7 7  To w Ve h i c l e .    A m o to r  ve h i c l e  u s e d  to  to w a  tr a i l e r
u n d e r  e m e r ge n c y r e s p o n s e  c o n d i ti o n s  wh e th e r  th e  to w ve h i ‐

c l e –tr a i l e r  c o m b i n a ti o n  i s  d e s i g n e d  to  r e m a i n  to ge th e r  a s  a
s i n gl e  u n i t o r  to  b e  s e p ar a te d  at th e  i n c i d e n t to  al l o w th e  tr a i l e r
to  b e  u s e d  i n d e p e n d e n tl y o f th e  to w ve h i c l e .

3 . 3 . 2 7 8  Trai l e r.    A ve h i c l e  d e s i gn e d  to  b e  p u l l e d  b y a  to w ve h i ‐
c l e  an d  u s e d  to  tr a n s p o r t e q u i p m e n t o r  o th e r  ve h i c l e s  u n d e r

e m e r g e n c y r e s p o n s e  c o n d i ti o n s .

3 . 3 . 2 7 9 *  Tu r n i n g C l e aran c e  Rad i us .    O n e -h al f th e  l a r ge r  o f
th e  l e ft o r  r i g h t fu l l  c i r c l e  wa l l - to -wa l l  tu r n i n g d i am e te r.

3 . 3 . 2 8 0 *  Tu r n tab l e .    A s tr u c tu r a l  c o m p o n e n t th at c o n n e c ts
th e  a e r i al  d e vi c e  to  th e  c h a s s i s  an d  s tab i l i z ati o n  s ys te m  th r o u gh

a r o tati n g  b e ar i n g  th a t p e r m i ts  3 6 0 - d e g r e e  c o n ti n u o u s  r o ta ti o n
o f th e  ae r i al  d e vi c e .

3 . 3 . 2 8 1  Tur n tab l e  Al i gn m e n t I n d i c ato r.    An  i n d i c ato r  th at
fac i l i tate s  al i g n m e n t o f th e  ae r i a l  d e vi c e  wi th  th e  b o o m  s u p p o r t
fo r  b e d d i n g p u r p o s e s .

3 . 3 . 2 8 2  Tur re t.    A ve h i c l e -m o u n te d  d e vi c e  fo r  d i r e c ti n g  a
s tr e am  o f wate r  o r  a ge n t th a t h as  a n o z z l e  attac h e d  to  i t an d

p r o vi d e s  ve r ti c a l  an d  h o r i z o n tal  m o ve m e n t.

3 . 3 . 2 8 2 . 1 *  Boom-Mounted Turret.    An  e l e va te d  d e vi c e  p e r m a‐
n e n tl y m o u n te d  o n  th e  to p  o f th e  ve h i c l e .

3 . 3 . 2 8 2 . 2 *  Primary Turret.    T h e  l ar g e s t c a p ac i ty fo a m  tu r r e t
u s e d  to  ap p l y p r i m ar y e x ti n gu i s h i n g  ag e n t.

3 . 3 . 2 8 3 *  Twe n ty- Fi ve  P e rc e n t D rai n age  T i m e .    T h e  ti m e  i n
m i n u te s  th at i t take s  fo r  2 5  p e r c e n t o f th e  to tal  l i q u i d
c o n tai n e d  i n  th e  fo am  c o l l e c te d  i n  a specifed  m a n n e r  to  d r a i n .

3 . 3 . 2 8 4  Typ e  I  Am b ul an c e .    S e e  3 . 3 . 1 6 . 2 .

3 . 3 . 2 8 5  Typ e  I - AD  ( Ad d i ti o n al  D u ty)  Am b u l an c e .    S e e  3 . 3 . 1 6 . 3 .

3 . 3 . 2 8 6  Typ e  I I  Am b u l an c e .    S e e  3 . 3 . 1 6 . 4 .

3 . 3 . 2 8 7  Typ e  I I I  Am b u l an c e .    S e e  3 . 3 . 1 6 . 5 .

3 . 3 . 2 8 8  Typ e  I I I - AD  ( Ad d i ti o n al  D u ty)  Am b u l an c e .    S e e
3 . 3 . 1 6 . 6 .

3 . 3 . 2 8 9  Typ e  A Ai rc raft D o o r.    A foor-level  e x i t d o o r  wi th  a
r e c tan g u l ar  o p e n i n g  n o t l e s s  th an  1 0 6 7  m m  ( 4 2  i n . )  wi d e  b y

1 8 2 9  m m  ( 7 2  i n . )  h i gh ,  wi th  c o r n e r  r ad i i  n o t g r e ate r  th a n
1 7 8  m m  ( 7  i n . ) .

3 . 3 . 2 9 0 *  Typ e  4  Rati n g.    A r ati n g  fo r  e l e c tr i c a l  e q u i p m e n t th at
i s  i n te n d e d  fo r  o u td o o r  u s e  b e c au s e  i t p r o vi d e s  a  d e gr e e  o f
p r o te c ti o n  fr o m  fa l l i n g r ai n ,  s p l as h i n g wate r,  an d  h o s e -d i r e c te d

wate r.

3 . 3 . 2 9 1  U l ti m ate  S tre n gth .    T h e  s tr e n g th  o f a m a te r i al  i n
te n s i o n ,  c o m p r e s s i o n ,  o r  s h e ar,  r e s p e c ti ve l y,  th at i s  th e  m ax i ‐

m u m  te n s i l e ,  c o m p r e s s i ve ,  o r  s h e ar  s tr e s s  th at th e  m a te r i al  c a n
s u s tai n ,  c a l c u l ate d  o n  th e  b a s i s  o f th e  u l ti m ate  l o ad  a n d  th e

o r i gi n al  o r  u n r e s tr ai n e d  d i m e n s i o n s .

3 . 3 . 2 9 2  U l tra- H i gh  P re s s u re .    S e e  3 . 3 . 2 2 6 . 3 .

3 . 3 . 2 9 3  U n d e rax l e  C l e aran c e .    T h e  c l e ar an c e  d i s ta n c e
b e twe e n  th e  gr o u n d  an d  th e  c e n te r  d r i ve  tr ai n  o f th e  ve h i c l e ;

g e n e r al l y th i s  m e as u r e m e n t i s  take n  at th e  l o w p o i n t b o tto m  o f
th e  d r i ve  d i ffe r e n ti al s .

3 . 3 . 2 9 4 *  U n d e rb o d y C l e aran c e .    T h e  ve r ti c al  d i s tan c e  fr o m
th e  gr o u n d  to  th e  l o we s t p ar t o f th e  ve h i c l e  e x c e p t a x l e  a s s e m ‐

b l i e s  an d  i te m s  d e s i g n e d  to  s wi n g  c l e ar,  m e a s u r e d  wi th  th e  ve h i ‐
c l e  l o ad e d  an d  e q u i p p e d .

3 . 3 . 2 9 5  U n d e r tr uc k  N o z z l e .    S e e  3 . 3 . 1 8 5 . 3 ,  U n d e r tr u c k
N o z z l e .

3 . 3 . 2 9 6  U n e q u i p p e d  Fi re  Ap p aratu s .    T h e  c o m p l e te d  fre
a p p ar atu s  e x c l u d i n g p e r s o n n e l ,  ag e n t( s ) ,  an d  a n y e q u i p m e n t
r e m o vab l e  wi th o u t th e  u s e  o f to o l s .

3 . 3 . 2 9 7  U n i m p ro ve d  S u r fac e .    S e e  3 . 3 . 2 7 1 . 2 .

3 . 3 . 2 9 8  U n i ti z e d  Ri gi d  B o d y an d  Fram e  S tr uc tu re .    A s tr u c tu r e
i n  wh i c h  p a r ts  th at ge n e r a l l y c o m p r i s e  a s e p a r ate  b o d y ar e  i n te ‐

gr a te d  wi th  th e  c h as s i s  fr am e  to  fo r m  a  s i n g l e ,  r i g i d ,  l o ad -
c a r r yi n g  s tr u c tu r e .

3 . 3 . 2 9 9  U s ab l e  P ayl o ad .    T h e  we i g h t o f th e  l o o s e  e q u i p m e n t,
o c c u p an ts ,  an d  c o t th at c an  b e  c ar r i e d  i n  th e  am b u l an c e  wi th ‐
o u t e x c e e d i n g  th e  GVWR.

3 . 3 . 3 0 0  U ti l i ty Ai r.    Ai r  u s e d  fo r  p u r p o s e s  o th e r  th a n  h u m an
r e s p i r ati o n .

3 . 3 . 3 0 1  Ve h i c l e .

3 . 3 . 3 0 1 . 1 *  Fully Loaded Vehicle.    C o n s i s ts  o f th e  fu l l y a s s e m ‐
b l e d  ve h i c l e ,  c o m p l e te  wi th  a  fu l l  c o m p l e m e n t o f c r e w,  fu e l ,

e q u i p m e n t,  an d  frefghting  a ge n ts .

3 . 3 . 3 0 1 . 2 *  Prototype Vehicle.    T h e  frst ve h i c l e  o f a  u n i q u e
ve h i c l e  confguration  b u i l t to  e s tab l i s h  i ts  p e r fo r m a n c e

c a p a b i l i ty a n d  th e  p e r fo r m an c e  c a p a b i l i ty o f a l l  s u b s e q u e n t
ve h i c l e s  m an u fa c tu r e d  fr o m  i ts  d r awi n gs  an d  p ar ts  l i s t.

3 . 3 . 3 0 2 *  Ve h i c l e  Typ e s .    Ve h i c l e  typ e s  ar e  d e s i g n ate d  as  4  ×  4 ,
a n d  s o  fo r th ,  a n d  th e s e  d e s i gn a ti o n s  a r e  u s e d  to  i n d i c ate  th e
n u m b e r  o f wh e e l s  o n  th e  ve h i c l e  an d  th e  n u m b e r  o f wh e e l s

th a t p r o p e l  o r  d r i ve  th e  ve h i c l e .

3 . 3 . 3 0 3 *  Wal l - to - Wal l  Tu r n i n g D i am e te r.    A m e as u r e m e n t o f
th e  s p a c e  th a t c o m p l e te l y c o n ta i n s  a ve h i c l e  a s  i t i s  b e i n g

tu r n e d .

3 . 3 . 3 0 4  Wate r To we r.    An  a e r i al  d e vi c e  c o n s i s ti n g o f p e r m a‐
n e n tl y m o u n te d  p o we r-o p e r a te d  b o o m s  th a t ar ti c u l ate ,  te l e ‐
s c o p e ,  o r  b o th ,  a n d  a  wate r wa y d e s i gn e d  to  s u p p l y a l a r ge

c a p a c i ty m o b i l e  e l e vate d  wa te r  s tr e a m .

Full document details: NFPA 1900 2024

http://www.avadocuments.com/doc/nfpa-1900-2024
http://www.avadocuments.com/doc/nfpa-1900-2024


AI RC RAF T  RE S C U E  AN D  F I RE F I GH T I N G  VE H I C L E S  ( N F PA 4 1 4 ) 1 9 0 0 - 2 5

2 0 2 4  E d i t i o n

3 . 3 . 3 0 5 *  We ath e r Re s i s tan t.    Suffciently p r o te c te d  to  p r e ve n t
th e  p e n e tr ati o n  o f r a i n ,  s n o w,  a n d  wi n d -d r i ve n  s an d ,  d i r t,  o r

d u s t u n d e r  a l l  o p e r a ti n g c o n d i ti o n s .

3 . 3 . 3 0 6  We i gh t Rati n g.

3 . 3 . 3 0 6 . 1 *  Gross Axle Weight Rating (GAWR) .    T h e  fnal-
stage  m a n u fac tu r e r ' s  specifed  m ax i m u m  l o ad -c ar r yi n g
c a p ac i ty o f an  ax l e  s ys te m ,  as  m e a s u r e d  a t th e  ti r e -g r o u n d

i n te r fac e s .

3 . 3 . 3 0 6 . 2 *  Gross Combination Weight Rating (GCWR) .    T h e
fnal-stage  m an u fa c tu r e r ’ s  specifed  m a x i m u m  l o a d e d

we i g h t fo r  a c o m b i n ati o n  ( a r ti c u l a te d )  ve h i c l e  c o n s i s ti n g o f
a  to w ve h i c l e  an d  o n e  o r  m o r e  to we d  u n i ts .

3 . 3 . 3 0 6 . 3 *  Gross Vehicle Weight Rating (GVWR) .    T h e  fnal-
stage  m an u fa c tu r e r ’ s  specifed  m ax i m u m  l o a d -c ar r yi n g

c a p ac i ty o f a s i n g l e  ve h i c l e .

3 . 3 . 3 0 7  We i gh t S c al e  M e as u re m e n t.    T h e  a c c u r ate  m e as u r e ‐
m e n t o f ve h i c l e  we i g h t b y m e a n s  o f a s c al e  to  ve r i fy o r  c h e c k a

s tate d  o r  e s ti m a te d  we i g h t.

3 . 3 . 3 0 8  We t L o c ati o n .    A l o c ati o n  s u b j e c t to  s atu r a ti o n  wi th
wate r  o r  o th e r  l i q u i d s ,  o r  a l o c ati o n  e x p o s e d  to  th e  we ath e r.

(See also 3. 3. 246,  Road Spray Location. )

3 . 3 . 3 0 9  Wh e re  Specifed.    O p ti o n s  s e l e c te d  b y th e  p u r c h a s e r
b e yo n d  th e  m i n i m u m  r e q u i r e m e n ts  o f th e  s ta n d a r d .

3 . 3 . 3 1 0 *  Wi l d l an d  Fi re  Ap p aratus .    F i r e  a p p a r atu s  p r i m ar i l y
u s e d  fo r  wi l d l an d  fre  r e s p o n s e .

3 . 3 . 3 1 1  Wi l d l an d  Fi re  C re w C ar ri e r Ap p aratu s .    F i r e  ap p ar a tu s
d e s i g n e d  fo r  tr a n s p o r ti n g 1 0  o r  fe we r  p e r s o n n e l  i n  th e  c a b  an d

c r e w c o m p ar tm e n t fo r  th e  p u r p o s e  o f wi l d l a n d  fre  s u p p r e s ‐
s i o n .

3 . 3 . 3 1 2  Wi l d l an d  Fi re  P u m p .    A wate r  p u m p  th at m e e ts  th e
r e q u i r e m e n ts  o f S e c ti o n  1 5 . 2  o f th i s  s tan d ar d .

3 . 3 . 3 1 3  Wi l d l an d  Fi re  S up p re s s i o n  Ap p aratu s .    Afre  ap p ar a tu s
d e s i g n e d  fo r  fghting  wi l d l an d  fres  th a t i s  e q u i p p e d  wi th  a
p u m p ,  a wa te r  tan k,  l i m i te d  h o s e  a n d  e q u i p m e n t,  an d  p u m p -

a n d -r o l l  c ap a b i l i ty.

3 . 3 . 3 1 4  Wi l d l an d  M o b i l e  Wate r S u p p l y Ap p aratu s  ( Wi l d l an d
Wate r Te n d e r) .    A fre  a p p a r atu s  d e s i gn e d  fo r  tr a n s p o r ti n g
wate r  ( p i c ku p ,  tr an s p o r ti n g ,  an d  d e l i ve r i n g)  a n d  fghting  wi l d ‐
l an d  fres  o n  an d  o ff r o a d  th a t i s  e q u i p p e d  wi th  a wi l d l a n d  fre

p u m p ,  a wa te r  tan k wi th  m i n i m u m  c a p a c i ty o f 1 0 0 0  g al
( 4 0 0 0  L ) ,  l i m i te d  h o s e  an d  e q u i p m e n t,  an d  p u m p -an d -r o l l
c a p a b i l i ty.

3 . 3 . 3 1 5  Yi e l d  S tre n gth .    T h e  s tr e s s  a t wh i c h  a m ate r i a l  e x h i b i ts
a specifed  p e r m an e n t d e fo r m ati o n  o r  s e t.

C h ap te r 4    Ai rc raft Re s c u e  an d  Firefghting Ve h i c l e s
( N FPA 4 1 4 )

4 . 1  Ad m i n i s trati o n .

4 . 1 . 1  S c o p e .

4 . 1 . 1 . 1 *    C h a p te r s  4  th r o u gh  6  s h al l  s p e c i fy th e  m i n i m u m
d e s i g n ,  p e r fo r m a n c e ,  a n d  a c c e p ta n c e  c r i te r i a fo r  a i r c r aft

r e s c u e  an d  frefghting  ( ARF F )  ve h i c l e s  i n te n d e d  to  tr a n s p o r t
p e r s o n n e l  an d  e q u i p m e n t to  th e  s c e n e  o f an  ai r c r a ft e m e r ‐

ge n c y fo r  th e  p u r p o s e  o f r e s c u i n g  o c c u p a n ts  an d  c o n d u c ti n g
r e s c u e  a n d  frefghting  o p e r ati o n s .

4 . 1 . 1 . 2    Ve h i c l e s  wi th o u t wh e e l s ,  s u c h  as  tr ac k,  am p h i b i o u s ,  o r
a i r-c u s h i o n  typ e s ,  ar e  n o t c o ve r e d  b y th i s  s tan d ar d .

4 . 1 . 2  P urp o s e .

4 . 1 . 2 . 1    T h e  p u r p o s e  o f C h ap te r s  4  th r o u g h  6  i s  to  s p e c i fy
fe atu r e s  a n d  c o m p o n e n ts  th at,  wh e n  as s e m b l e d ,  p r o d u c e  an
effcient an d  c ap ab l e  frefghting  ve h i c l e  fo r  b o th  o n -p a ve m e n t
an d  o ff-p ave m e n t p e r fo r m an c e .  O ff-p a ve m e n t c a p ab i l i ty i s

i m p o r ta n t to  e n s u r e  ti m e l y an d  e ffe c ti ve  r e s p o n s e  o f th e s e  ve h i ‐
c l e s  to  ai r c r a ft ac c i d e n t s i te s  l o c a te d  o ff p ave d  s u r fac e s .

4 . 1 . 2 . 2    I t i s  n o t th e  p u r p o s e  o f th i s  s ta n d a r d  to  s e r ve  as  a
d e tai l e d  p u r c h a s e  specifcation.  D r a fti n g  o f c o m p l e te  specifca‐
tions  fo r  b i d d i n g  p u r p o s e s  i s  th e  r e s p o n s i b i l i ty o f th e

p u r c h as e r.

4 . 1 . 3 *  E q u i val e n c y.    N o th i n g  i n  C h ap te r s  4  th r o u g h  6  i s  i n te n ‐
d e d  to  p r e ve n t th e  u s e  o f s ys te m s ,  m e th o d s ,  o r  d e vi c e s  o f e q u i v‐

al e n t o r  s u p e r i o r  q u a l i ty,  s tr e n g th ,  fre  r e s i s tan c e ,  e ffe c ti ve n e s s ,
d u r a b i l i ty,  a n d  s afe ty o ve r  th o s e  p r e s c r i b e d  b y th i s  s ta n d a r d .

4 . 1 . 3 . 1    Te c h n i c al  d o c u m e n tati o n  s h al l  b e  s u b m i tte d  to  th e
au th o r i ty h a vi n g j u r i s d i c ti o n  to  d e m o n s tr a te  e q u i va l e n c y.

4 . 1 . 3 . 2    T h e  s ys te m ,  m e th o d ,  o r  d e vi c e  e m p l o ye d  s h al l  b e
d e m o n s tr ate d  to  m e e t th e  a c c e p ta n c e  c r i te r i a  fo r  th e  i n te n d e d

p u r p o s e  to  th e  au th o r i ty h a vi n g j u r i s d i c ti o n .

4 . 1 . 4  U n i ts  o f M e as u re .

4 . 1 . 4 . 1    T h e  u n i ts  o f m e a s u r e  i n  C h a p te r s  4  th r o u g h  6  s h al l  b e
p r e s e n te d  i n  th e  I n te r n a ti o n a l  S ys te m  ( S I )  o f u n i ts  fo l l o we d  b y

U S  c u s to m ar y u n i ts  ( i n c h - p o u n d  u n i ts )  i n  p a r e n th e s e s .

4 . 1 . 4 . 2    E i th e r  s e t o f val u e s  c a n  b e  u s e d ,  b u t th e  s a m e  s e t o f
va l u e s  ( e i th e r  U S  c u s to m ar y u n i ts  o f S I  u n i ts )  s h a l l  b e  u s e d
c o n s i s te n tl y.

4 . 2 *  G e n e ral .

4 . 2 . 1 *    T h e  d e s i g n  c r i te r i a  fo r  th e  s tan d ar d  ve h i c l e s  d e s c r i b e d
b y th i s  d o c u m e n t s h a l l  c o n s i d e r  te m p e r atu r e  e x tr e m e s  r an g i n g

fr o m  0 ° C  to  4 3 . 3 ° C  ( 3 2 ° F  to  1 1 0 ° F ) .

4 . 2 . 1 . 1    F o r  c o l d  we a th e r  o p e r ati o n  wh e r e  te m p e r a tu r e s  r an g e
fr o m  –4 0 ° C  to  0 ° C  ( –4 0 ° F  to  3 2 ° F )  o r  l o we r,  s o m e  typ e  o f

wi n te r i z ati o n  s ys te m  s h al l  b e  specifed  b y th e  p u r c h a s e r.

4 . 2 . 1 . 2    Ve h i c l e s  s h a l l  c o m p l y wi th  Tab l e  4 . 2 . 1 . 2 ( a) ,  Tab l e
4 . 2 . 1 . 2 ( b ) ,  Ta b l e  4 . 2 . 1 . 2 ( c ) ,  Ta b l e  4 . 2 . 1 . 2 ( d ) ,  an d  o th e r
r e q u i r e m e n ts  i n  th i s  c h ap te r.

4 . 2 . 2    T h e  c ate go r y o f ve h i c l e s  s h a l l  e n c o m p as s  a r a n ge  o f
wate r  c ap ac i ty c o m m e n c i n g  a t 4 5 4  L  ( 1 2 0  ga l )  an d  e x te n d i n g

to  o ve r  6 0 0 0  L  ( 1 5 8 5  ga l ) .

4 . 2 . 3 *    C e r tai n  ve h i c l e s  s h al l  b e  r e q u i r e d  to  c a r r y c o m p l e m e n ‐
tar y a ge n ts  i n  ad d i ti o n  to  c ar r yi n g  fo am  as  th e  p r i m ar y a ge n t.

4 . 2 . 4    B e c a u s e  th e  s a m e  p e r fo r m a n c e  c an n o t b e  e x p e c te d  o f
a l l  ve h i c l e s  wi th i n  th i s  r an g e ,  ve h i c l e s  s h a l l  b e  classifed  b y

wate r  c a p a c i ty as  l i s te d  i n  Tab l e  4 . 2 . 1 . 2 ( a )  an d  Tab l e  4 . 2 . 1 . 2 ( b ) .

4 . 2 . 5 *    Ad d i ti o n a l  ve h i c l e  o p ti o n s ,  wh e r e  n e e d e d ,  s h al l  b e
s e l e c te d  b y th e  p u r c h as e r.
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Tab l e  4 . 2 . 1 . 2 ( a)  Fu l l y L o ad e d  Ve h i c l e  P e r fo r m an c e  P aram e te rs  ( S I  U n i ts )

P e r fo r m an c e  P aram e te rs

M i n i m u m  U s ab l e  C ap ac i ty

Ve h i c l e  Wate r Tan k
C ap ac i ty ≥ 4 5 4  to

≤ 1 9 9 9  L

Ve h i c l e  Wate r Tan k
C ap ac i ty > 1 9 9 9  to

≤ 6 0 0 0  L
Ve h i c l e  Wate r Tan k

C ap ac i ty > 6 0 0 0  L

S i d e  s l o p e  s ta b i l i ty ( d e g r e e s ) 3 0 3 0 3 0

D yn a m i c  b a l a n c e  ( kp h ) ,  
m i n i m u m  s p e e d  o n  a ( 3 0  m )  
r ad i u s  c i r c l e

4 0 3 5 . 5 3 5 . 5

An g l e  o f a p p r o a c h  ( d e g r e e s ) 2 5 3 0 3 0

An g l e  o f d e p a r tu r e  ( d e g r e e s ) 3 0 3 0 3 0

I n te r ax l e  c l e a r an c e  ( d e g r e e s ) 1 2 1 2 1 2

U n d e r b o d y c l e ar a n c e  ( c m ) 3 3 4 6 4 6

U n d e r a x l e  c l e ar a n c e  a t 
d i ffe r e n ti al  h o u s i n g b o wl  ( c m )

2 6 . 7 3 3 . 0  ( 2 6 . 7 ) 3 3

D i a go n al  o p p o s i te  wh e e l  m o ti o n  
( c m )

2 5 . 4 3 6 3 6

Wal l -to - wal l  tu r n i n g  d i a m e te r < T h r e e  ti m e s  th e  
ve h i c l e ' s  o ve r al l  

l e n g th

< T h r e e  ti m e s  th e  
ve h i c l e ' s  

o ve r a l l  l e n gth

< T h r e e  ti m e s  th e  
ve h i c l e ' s  o ve r al l  

l e n gth

M ax i m u m  a c c e l e r ati o n  ti m e  fr o m  
0  to  8 0 . 5  kp h  ( s e c )

3 0 2 5 3 5

To p  s p e e d  ( kp h ) ≥ 1 1 3 ≥ 1 1 3 ≥ 1 1 3

S e r vi c e  b r ake :
S to p p i n g d i s ta n c e
fr o m  3 3  kp h  ( m ) ≤ 1 1 ≤ 1 1 ≤ 1 2
fr o m  6 4  kp h  ( m ) ≤ 4 0  m ≤ 4 0  m ≤ 4 9  m

P e r c e n t g r ad e  h o l d i n g  o f fu l l y 
l o ad e d  ve h i c l e :

As c e n d i n g ≥ 5 0  % ≥ 5 0  % ≥ 5 0  %
D e s c e n d i n g ≥ 5 0  % ≥ 5 0  % ≥ 5 0  %

E m e r g e n c y b r ake  s to p p i n g 
d i s tan c e  at 6 4  kp h  ( m )

≤ 8 8 ≤ 8 8 ≤ 8 8

P ar ki n g  b r ake :
P e r c e n t g r ad e  h o l d i n g  fo r  th e  

p ar ki n g  b r ake
As c e n d i n g ≥ 2 0  % ≥ 2 0  % ≥ 2 0  %
D e s c e n d i n g ≥ 2 0  % ≥ 2 0  % ≥ 2 0  %

E vas i ve  m an e u ve r  te s t,  N AT O  
D o c u m e n t AVT P  0 3 -1 6 W ( kp h )

5 6 5 6 5 6

“ J ”  tu r n  te s t a t 4 6  m  r ad i u s  ( kp h ) 4 8 4 8 4 8
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AI RC RAF T  RE S C U E  AN D  F I RE F I GH T I N G  VE H I C L E S  ( N F PA 4 1 4 ) 1 9 0 0 - 2 7

2 0 2 4  E d i t i o n

Tab l e  4 . 2 . 1 . 2 ( b )  Ful l y L o ad e d  Ve h i c l e  P e r fo r m an c e  P aram e te rs  ( U S  C u s to m ar y U n i ts )

P e r fo r m an c e  P aram e te rs

M i n i m um  U s ab l e  C ap ac i ty

Ve h i c l e  Wate r Tan k
C ap ac i ty ≥ 1 2 0  to

≤ 5 2 8  gal

Ve h i c l e  Wate r Tan k
C ap ac i ty > 5 2 8  to

≤ 1 5 8 5  gal
Ve h i c l e  Wate r Tan k

C ap ac i ty > 1 5 8 5  gal

S i d e  s l o p e  s ta b i l i ty ( d e g r e e s ) 3 0 3 0 3 0

D yn a m i c  b a l a n c e  ( m p h )  
m i n i m u m  s p e e d  o n  a ( 1 0 0  ft)  
r ad i u s  c i r c l e

2 5 2 2 2 2

An g l e  o f a p p r o a c h  ( d e g r e e s ) 2 5 3 0 3 0

An g l e  o f d e p a r tu r e  ( d e g r e e s ) 3 0 3 0 3 0

I n te r ax l e  c l e a r an c e  ( d e g r e e s ) 9 1 2 1 2

U n d e r b o d y c l e ar a n c e  ( i n . ) 1 3 1 8 1 8

U n d e r a x l e  c l e ar a n c e  a t 
d i ffe r e n ti al  h o u s i n g b o wl  ( i n . )

8 . 5 1 3  ( 1 0 . 5 ) 1 3

D i a go n al  o p p o s i te  wh e e l  m o ti o n  
( i n . )

1 0 1 4 1 4

Wal l -to - wal l  tu r n i n g  d i a m e te r < T h r e e  ti m e s  th e  
ve h i c l e ' s  

o ve r al l  l e n g th

< T h r e e  ti m e s  th e  
ve h i c l e ' s  

o ve r al l  l e n g th

< T h r e e  ti m e s  th e  
ve h i c l e ' s  o ve r a l l  

l e n g th

M ax i m u m  a c c e l e r ati o n  ti m e  fr o m  
0  to  5 0  m p h  ( s e c )

3 0 2 5 3 5

To p  s p e e d  ( m p h ) ≥ 7 0 ≥ 7 0 ≥ 7 0

S e r vi c e  b r ake :
S to p p i n g d i s ta n c e
fr o m  2 0  m p h  ( ft) ≤ 3 5 ≤ 3 5 ≤ 4 0
fr o m  4 0  m p h  ( ft) ≤ 1 3 1 ≤ 1 3 1 ≤ 1 6 0

P e r c e n t g r ad e  h o l d i n g  o f fu l l y 
l o ad e d  ve h i c l e :

As c e n d i n g ≥ 5 0  % ≥ 5 0  % ≥ 5 0  %
D e s c e n d i n g ≥ 5 0  % ≥ 5 0  % ≥ 5 0  %

E m e r g e n c y b r ake  s to p p i n g 
d i s tan c e  at 4 0  m p h  ( ft)

≤ 2 8 8 ≤ 2 8 8 ≤ 2 8 8

P ar ki n g  b r ake :
P e r c e n t g r ad e  h o l d i n g  fo r  th e  

p ar ki n g  b r ake
As c e n d i n g ≥ 2 0  % ≥ 2 0  % ≥ 2 0  %
D e s c e n d i n g ≥ 2 0  % ≥ 2 0  % ≥ 2 0  %

E vas i ve  m an e u ve r  te s t,  N AT O  
D o c u m e n t AVT P  0 3 -1 6 W ( m p h )

3 5 3 5 3 5

“ J ”  tu r n  te s t a t 1 5 0  ft r ad i u s  ( m p h ) 3 0 3 0 3 0
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AI RC RAF T  RE S C U E  AN D  F I RE F I GH T I N G VE H I C L E S1 9 0 0 - 2 8

2 0 2 4  E d i t i o n

Tab l e  4 . 2 . 1 . 2 ( c )  Age n t S ys te m  P e r fo r m an c e  P aram e te rs  ( S I  U n i ts )

P e r fo r m an c e  P aram e te rs

M i n i m u m  U s ab l e  C ap ac i ty

Ve h i c l e  Wate r Tan k
C ap ac i ty ≥ 4 5 4  to

≤ 1 9 9 9  L

Ve h i c l e  Wate r Tan k
C ap ac i ty > 1 9 9 9  to

≤ 6 0 0 0  L
Ve h i c l e  Wate r Tan k

C ap ac i ty > 6 0 0 0  L

1 .  Wate r tan k p e rc e n t o f de l i ve rab l e  
wate r

a .  O n  l e ve l  g r o u n d 1 0 0  % 1 0 0  % 1 0 0  %

b .  O n  2 0  %  s i d e  s l o p e 8 5  % 8 5  % 8 5  %

c .  3 0  %  as c e n d i n g / d e s c e n d i n g  g r a d e 8 5  % 8 5  % 8 5  %

2 .  Tu r re t( s )  d i s c h arge To ta l  fow r a te  c an  
b e  a c h i e ve d  

wi th  h a n d l i n e s

To ta l  fow r a te  
c a n  b e  a c h i e ve d  

u s i n g  a  r o o f 
tu r r e t,  b o o m -

m o u n te d  
tu r r e t,  b u m p e r  

tu r r e t,  o r  a  
c o m b i n a ti o n  

th e r e o f

To ta l  fow r a te  c an  
b e  ac h i e ve d  u s i n g  

a  r o o f tu r r e t,  
b o o m -m o u n te d  

tu r r e t,  b u m p e r  
tu r r e t,  o r  a  

c o m b i n a ti o n  
th e r e o f

2 a .  Ro o f tu r r e t:

a .  To ta l  m i n i m u m  fow r a te  ( L / m i n )  
O R

≥ 2 2 7  ( − 0 % / + 1 0 % ) ≥ 2 8 3 9  ( − 0 % /
+ 1 0 % )

≥ 4 7 3 1  ( − 0 % / + 1 0 % )

I n d i vi d u a l  fow r a te  o f th e  r o o f 
tu r r e t,  i f u s e d  i n  c o m b i n a ti o n  wi th  
a  b u m p e r  tu r r e t ( L / m i n )

N / A ≥ 1 8 9 2  ( − 0 % /
+ 1 0 % )

≥ 3 7 8 5  ( − 0 % / + 1 0 % )

b .  E n tra i n e d  s tr e a m  p a tte r n /
d i s ta n c e s :

i .  S tr a i gh t/ fa r  p o i n t ( m ) ≥ 4 6 ≥ 5 8 ≥ 7 0

i i .  D i s p e r s e d / fa r  p o i n t ( m ) ≥ 1 5 ≥ 2 0 ≥ 2 1

i i i .  D i s p e r s e d / wi d th  ( m ) ≥ 9 ≥ 1 1 ≥ 1 1

2 b .  B o o m -m o u n te d  tu r r e t:

a .  I n d i vi d u a l  fow r a te  o f th e  b o o m -
m o u n te d  tu r r e t i f u s e d  i n  
c o m b i n a ti o n  wi th  a  b u m p e r  tu r r e t 
( L / m i n )

N / A ≥ 1 8 9 2  ( − 0 % /
+ 1 0 % )

≥ 3 7 8 5  ( − 0 % / + 1 0 % )

b .  E n trai n e d  s tr e a m  p a tte r n /
d i s ta n c e s :

i .  S tr a i g h t/ fa r  p o i n t ( m ) N / A ≥ 5 8 ≥ 5 8

i i .  D i s p e r s e d / fa r  p o i n t ( m ) N / A ≥ 2 0 ≥ 2 1

i i i .  D i s p e r s e d / wi d th  ( m ) N / A ≥ 1 1 ≥ 1 1

2 c .  B u m p e r  tu r r e t: C a n  b e  u s e d  a s  
th e  p r i m a r y 

tu r r e t a n d  m u s t 
fo l l o w r o o f 

tu r r e t fows  an d  
r a n g e s

C a n  b e  u s e d  a s  
th e  p r i m a r y 

tu r r e t an d  m u s t 
fo l l o w r o o f 

tu r r e t fows  a n d  
r a n g e s

C a n  b e  u s e d  a s  th e  
p r i m a r y tu r r e t 

a n d  m u s t fo l l o w 
r o o f tu r r e t fows  

a n d  r a n g e s

a .  F l o w r a te  ( L / m i n ) ≥ 2 2 7  ( − 0 % / + 1 0 % ) ≥ 9 4 6  ( − 0 % / + 1 0 % ) ≥ 9 4 6  ( − 0 % / + 1 0 % )

b .  S tr ai g h t e n tr a i n e d  s tr e a m  
d i s ta n c e  ( m )

≥ 4 6 ≥ 4 6 ≥ 4 6

c .  D i s p e r s e d  p atte r n  d i s ta n c e s :

(continues)
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AI RC RAF T  RE S C U E  AN D  F I RE F I GH T I N G  VE H I C L E S  ( N F PA 4 1 4 ) 1 9 0 0 - 2 9

2 0 2 4  E d i t i o n

Tab l e  4 . 2 . 1 . 2 ( c )   Continued

P e r fo r m an c e  P aram e te rs

M i n i m u m  U s ab l e  C ap ac i ty

Ve h i c l e  Wate r Tan k
C ap ac i ty ≥ 4 5 4  to

≤ 1 9 9 9  L

Ve h i c l e  Wate r Tan k
C ap ac i ty > 1 9 9 9  to

≤ 6 0 0 0  L
Ve h i c l e  Wate r Tan k

C ap ac i ty > 6 0 0 0  L

i .  F a r  p o i n t ( m ) ≥ 1 5 ≥ 1 5 ≥ 1 5

i i .  Wi d th  ( m ) ≥ 9 ≥ 9 ≥ 9

i i i .  N e ar  p o i n t ( m ) Wi th i n  9  m  o f 
fr o n t b u m p e r

Wi th i n  9  m  o f 
fr o n t b u m p e r

Wi th i n  9  m  o f fr o n t 
b u m p e r

2 d .  Gr o u n d  s we e p  n o z z l e : Wh e r e  specifed Wh e r e  specifed Wh e r e  specifed

a .  F l o w r a te  ( L / m i n ) N / A ≥ 3 7 8  to  ≤ 1 1 3 5  
( − 0 % / + 1 0 % )

≥ 3 7 8  to  ≤ 1 1 3 5  
( − 0 % / + 1 0 % )

b .  D i s p e r s e d  p atte r n  d i s ta n c e s :

i .  F a r  p o i n t ( m ) N / A ≥ 9 ≥ 9

i i .  Wi d th  ( m ) N / A ≥ 3 . 5 ≥ 3 . 5

2 e .  U n d e r tr u c k n o z z l e  fow r a te  ( L /
m i n )

Wh e r e  specifed  
> 5 7  ( − 0 % /

+ 1 0 % )

Wh e r e  specifed  
> 5 7  ( − 0 % /

+ 1 0 % )

Wh e r e  specifed  
> 5 7  ( − 0 % / + 1 0 % )

2 f.  P i e rc i n g  n o z z l e  fow r a te  ( L / m i n ) Wh e r e  specifed  
≥ 9 4 6  ( − 0 % /

+ 1 0 % )

Wh e r e  specifed  
≥ 9 4 6  ( − 0 % /

+ 1 0 % )

Wh e r e  specifed  
≥ 9 4 6  ( − 0 % /

+ 1 0 % )

3 .  N um b e r o f wate r- fo am  h an dl i n e s  
re q u ire d  p e r ve h i c l e  ( s e l e c t fro m  
fo l l o wi n g)

1 2 2

3 a.  Wo ve n  j a c ke t wate r-fo a m  
h a n d l i n e :

a .  N o z z l e  fow r a te  ( L / m i n ) ≥ 3 6 0  ( − 0 % / + 1 0 % ) ≥ 3 6 0  ( − 0 % / + 1 0 % ) ≥ 3 6 0  ( − 0 % / + 1 0 % )

b .  S tr ai g h t e n tr a i n e d  s tr e a m  
d i s ta n c e  ( m )

≥ 2 0 ≥ 2 0 ≥ 2 0

c .  D i s p e r s e d  e n tr a i n e d  s tr e a m  
p a tte r n :

i .  Ra n ge  ( m ) ≥ 6 ≥ 6 ≥ 6

i i .  Wi d th  ( m ) ≥ 4 . 5 ≥ 4 . 5 ≥ 4 . 5

d .  H o s e  i n s i d e  d i am e te r  ( m m ) ≥ 3 8 ≥ 3 8 ≥ 3 8

e .  H o s e  l e n g th  ( m ) ≥ 4 6 ≥ 4 6 ≥ 4 6

3 b .  Re e l e d  wate r-fo a m  h a n d l i n e :

a .  N o z z l e  fow r a te  ( L / m i n ) 3 6 0  ( − 0 % / + 1 0 % )  
( ≥ 2 2 7  fo r  d u a l  

a g e n t l i n e s )

3 6 0  ( − 0 % / + 1 0 % )  
( ≥ 2 2 7  fo r  d u a l  

a g e n t l i n e s )

3 6 0  ( − 0 % / + 1 0 % )  
( ≥ 2 2 7  fo r  d u a l  

a g e n t l i n e s )

b .  S tr ai g h t e n tr a i n e d  s tr e a m  
d i s ta n c e  ( m )

≥ 2 0 ≥ 2 0 ≥ 2 0

c .  D i s p e r s e d  e n tr a i n e d  s tr e a m  
p a tte r n :

i .  Ra n ge  ( m ) ≥ 6 ≥ 6 ≥ 6

i i .  Wi d th  ( m ) ≥ 4 . 5 ≥ 4 . 5 ≥ 4 . 5

d .  H o s e  l e n g th  ( m ) ≥ 4 6  ( ≥ 3 0  fo r  d u a l  
a g e n t l i n e s )

≥ 4 6  ( ≥ 3 0  fo r  d u a l  
a g e n t l i n e s )

≥ 4 6  ( ≥ 3 0  fo r  d u a l  
a g e n t l i n e s )

4 .  C o m p l e m e n tar y age n t

(continues)
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AI RC RAF T  RE S C U E  AN D  F I RE F I GH T I N G VE H I C L E S1 9 0 0 - 3 0

2 0 2 4  E d i t i o n

4 . 3  Re q u i re m e n ts  fo r Al l  Ai rc raft Re s c u e  an d  Firefghting Ve h i ‐
c l e s  — Re s p o n s i b i l i ty o f C o n trac to rs / S u p p l i e rs .

4 . 3 . 1 *  Certifcation.    T h e  a i r c r aft r e s c u e  an d  frefghting  ve h i ‐
c l e  m a n u fac tu r e r  s h al l  as s u m e  r e s p o n s i b i l i ty fo r  th e  d e s i g n ,

c o n s tr u c ti o n ,  an d  p e r fo r m an c e  o f al l  c o m p o n e n t p a r ts  o f th e
c o m p l e te  ve h i c l e ,  e ve n  i f m aj o r  p o r ti o n s  a r e  s u b c o n tr ac te d ,
an d  c e r ti fy th at th e  c o m p l e te d  ve h i c l e  m e e ts  th e  r e q u i r e m e n ts

o f th i s  s tan d a r d .

4 . 3 . 1 . 1    T h e  m an u fa c tu r e r  s h a l l  s u p p l y at th e  ti m e  o f d e l i ve r y
th e  fo l l o wi n g  d o c u m e n ts  i n  e l e c tr o n i c  fo r m a t:

( 1 ) C o m p o n e n t m an u fa c tu r e r s  certifcates  p e r  S e c ti o n  6 . 2
( 2 ) O p e r a ti o n al  te s t d a ta  s h e e ts  p e r  S e c ti o n  6 . 4
( 3 ) P r o d u c t war r a n ti e s

4 . 3 . 2  M an ual s .

4 . 3 . 2 . 1    T h e  m an u fa c tu r e r  s h a l l  s u p p l y at th e  ti m e  o f d e l i ve r y
th e  fo l l o wi n g  m an u a l s  i n  e l e c tr o n i c  fo r m at:

( 1 ) O p e r a to r ' s  m a n u al
( 2 ) S e r vi c e  m an u al
( 3 ) P ar ts  m a n u al

4 . 3 . 2 . 2    T h e s e  m an u al s  s h al l  c o ve r  th e  e n ti r e  ve h i c l e  an d  b e  i n
a c c o r d an c e  wi th  4 . 3 . 2 . 3  th r o u g h  4 . 3 . 2 . 5 . 9 .

4 . 3 . 2 . 3  O p e rato r' s  M an u al .

4 . 3 . 2 . 3 . 1    O p e r a ti n g i n s tr u c ti o n s  s h al l  i n c l u d e  a l l  i n fo r m a ti o n
r e q u i r e d  fo r  o p e r ati o n  o f th e  ve h i c l e ,  ve h i c l e  c o m p o n e n ts ,  fre‐
fghting  s ys te m s ,  an d  i n te g r al  ve h i c u l ar  o p ti o n s .

4 . 3 . 2 . 3 . 2    T h e  l o c a ti o n  an d  fu n c ti o n  o f a l l  c o n tr o l s  an d  i n s tr u ‐
m e n ts  s h a l l  b e  c o ve r e d  b y i l l u s tr ati o n s  a n d  d e s c r i p ti o n s .

4 . 3 . 2 . 3 . 3    T h e s e  i n s tr u c ti o n s ,  a s  a  m i n i m u m ,  a l s o  s h a l l  i n c l u d e
th e  fo l l o wi n g:

( 1 ) C o m p l e te  d e s c r i p ti o n  o f th e  ve h i c l e  a n d  s p e c i al  e q u i p ‐
m e n t

( 2 ) P r e p a r ati o n  fo r  u s e  o f th e  ve h i c l e  u p o n  r e c e i p t
( 3 ) D ai l y m ai n te n a n c e  an d  m i s s i o n  r e ad i n e s s  c h e c ks  to  b e

p e r fo r m e d  b y th e  o p e r a to r
( 4 ) P e r i o d i c  o p e r ato r  i n s p e c ti o n

4 . 3 . 2 . 4  S e r vi c e  M an u al .    T h e  s e r vi c e  m an u al  s h a l l  c o n ta i n  th e
r e g u l ar  m ai n te n a n c e  s c h e d u l e  i n c l u d i n g o p e r a ti n g h o u r s ,  m i l e ‐
a ge ,  an d  c yc l e  ti m e .

4 . 3 . 2 . 4 . 1    T h e  r e p ai r  a n d  o ve rh a u l  i n s tr u c ti o n s  s h al l  b e  fac tu al ,
specifc,  c o n c i s e ,  a n d  c l e a r l y wo r d e d .

4 . 3 . 2 . 4 . 2    T h e  i n s tr u c ti o n s  s h al l  c o ve r  s u c h  typ i c a l  m ai n te ‐
n a n c e  a n d  r e p ai r  o p e r a ti o n s  a s  tr o u b l e s h o o ti n g a n d  ad j u s t‐

m e n t p r o c e d u r e s .

4 . 3 . 2 . 4 . 3    T h e  i n s tr u c ti o n s  al s o  s h al l  i n c l u d e  d a ta  th a t i n c l u d e
to l e r a n c e s ,  specifcations,  an d  c a p ac i ti e s .

4 . 3 . 2 . 4 . 4    I l l u s tr a ti o n s ,  wi r i n g  d i ag r am s ,  a n d  e x p l o d e d  vi e ws
s h a l l  b e  u s e d  to  c l ar i fy te x t a n d  ap p e ar  as  c l o s e  to  th e  r e l a te d

te x t as  p o s s i b l e .

4 . 3 . 2 . 4 . 5    S p e c i a l  to o l s  n e e d e d  fo r  th e  r e p ai r  an d  o ve rh au l  o f
th e  e q u i p m e n t s h al l  b e  specifed  an d  i l l u s tr ate d .

4 . 3 . 2 . 4 . 6    T h e  s e r vi c e  m a n u a l  s h al l  c o n tai n  a  s u i tab l e  i n d e x .

Tab l e  4 . 2 . 1 . 2 ( c )   Continued

P e r fo r m an c e  P aram e te rs

M i n i m u m  U s ab l e  C ap ac i ty

Ve h i c l e  Wate r Tan k
C ap ac i ty ≥ 4 5 4  to

≤ 1 9 9 9  L

Ve h i c l e  Wate r Tan k
C ap ac i ty > 1 9 9 9  to

≤ 6 0 0 0  L
Ve h i c l e  Wate r Tan k

C ap ac i ty > 6 0 0 0  L

a .  C a p ac i ty ( k g ) ≥ 4 5 ≥ 4 5 ≥ 4 5

4 a.  D r y c h e m i c al  h a n d l i n e : Wh e r e  specifed Wh e r e  specifed Wh e r e  specifed

a .  D i s c h a r g e  r a te  ( k g / s e c ) ≥ 2 . 3 ≥ 2 . 3 ≥ 2 . 3

b .  H o s e  l e n g th  ( m ) ≥ 3 0 ≥ 3 0 ≥ 3 0

4 b .  D r y c h e m i c a l  tu r r e t: ≥ 4 5 4  an d  ≤ 1 9 9 9  L > 1 9 9 9  a n d  
≤ 6 0 0 0  L

Ab o ve  > 6 0 0 0  L

a .  P o wd e r  d i s c h a r g e  r a te  ( kg / s e c ) ≥ 7  a n d  ≤ 1 0 ≥ 7  a n d  ≤ 1 0 ≥ 7  an d  ≤ 1 0

b .  S tr e am  r an g e  ( m ) S e e  2 a / 2 c S e e  2 a/ 2 c S e e  2 a / 2 c

c .  S tr e am  wi d th  ( m ) ≥ 5 ≥ 5 ≥ 5

4 c .  D r y c h e m i c a l  b o o m -m o u n te d  
tu r r e t

Wh e r e  specifed Wh e r e  specifed Wh e r e  specifed

a .  D i s c h a r g e  r a te  ( k g / s e c ) ≥ 5 . 5 ≥ 5 . 5  a n d  ≤ 1 0 ≥ 5 . 5  a n d  ≤ 1 0

4 d .  H a l o g e n a te d  ag e n t h a n d l i n e : Wh e r e  specifed Wh e r e  specifed Wh e r e  specifed

a .  D i s c h a r g e  r a te  ( k g / s e c ) ≥ 2 . 3 ≥ 2 . 3 ≥ 2 . 3

b .  H o s e  i n s i d e  d i a m e te r  ( m m ) ≥ 2 5 . 4 ≥ 2 5 . 4 ≥ 2 5 . 4

c .  H o s e  l e n g th  ( m ) ≥ 3 0 ≥ 3 0 ≥ 3 0
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AI RC RAF T  RE S C U E  AN D  F I RE F I GH T I N G  VE H I C L E S  ( N F PA 4 1 4 ) 1 9 0 0 - 3 1

2 0 2 4  E d i t i o n

Tab l e  4 . 2 . 1 . 2 ( d )  Age n t S ys te m  P e r fo r m an c e  P aram e te rs  ( U S  C u s to m ar y U n i ts )

P e r fo r m an c e  P aram e te rs

M i n i m u m  U s ab l e  C ap ac i ty

Ve h i c l e  Wate r Tan k
C ap ac i ty ≥ 1 2 0  to

≤ 5 2 8  gal

Ve h i c l e  Wate r Tan k
C ap ac i ty > 5 2 8  to

≤ 1 5 8 5  gal
Ve h i c l e  Wate r Tan k

C ap ac i ty > 1 5 8 5  gal

1 .  Wate r tan k p e rc e n t o f de l i ve rab l e  
wate r

a .  O n  l e ve l  g r o u n d 1 0 0  % 1 0 0  % 1 0 0  %

b .  O n  2 0  %  s i d e  s l o p e 8 5  % 8 5  % 8 5  %

c .  3 0  %  as c e n d i n g / d e s c e n d i n g  g r a d e 8 5  % 8 5  % 8 5  %

2 .  Tu r re t( s )  d i s c h arge To ta l  fow r a te  c a n  
b e  a c h i e ve d  wi th  

h a n d l i n e s

To ta l  fow r a te  c a n  
b e  ac h i e ve d  

u s i n g  a  r o o f 
tu r r e t,  b o o m -

m o u n te d  tu r r e t,  
b u m p e r  tu r r e t,  

o r  a  
c o m b i n a ti o n  

th e r e o f

To ta l  fow r a te  c a n  
b e  ac h i e ve d  u s i n g  

a  r o o f tu r r e t,  
b o o m -m o u n te d  

tu r r e t,  b u m p e r  
tu r r e t,  o r  a  

c o m b i n a ti o n  
th e r e o f

2 a .  Ro o f tu r r e t:

a .  To ta l  m i n i m u m  fow r a te  ( g p m )  
O R

≥ 6 0  ( − 0 % / + 1 0 % ) ≥ 7 5 0  ( − 0 % / + 1 0 % ) ≥ 1 2 5 0  ( − 0 % / + 1 0 % )

I n d i vi d u a l  fow r a te  o f th e  r o o f 
tu r r e t,  i f u s e d  i n  c o m b i n a ti o n  
wi th  a b u m p e r  tu r r e t ( g p m )

N / A ≥ 5 0 0  ( − 0 % / + 1 0 % ) ≥ 1 0 0 0  ( − 0 % / + 1 0 % )

b .  E n tra i n e d  s tr e a m  p a tte r n /
d i s tan c e s :

i .  S tr ai gh t/ far  p o i n t ( ft) ≥ 6 5 ≥ 1 9 0 ≥ 2 3 0

i i .  D i s p e r s e d / fa r  p o i n t ( ft) ≥ 2 0 ≥ 6 5 ≥ 7 0

i i i .  D i s p e r s e d / wi d th  ( ft) ≥ 1 5 ≥ 3 5 ≥ 3 5

2 b .  B o o m - m o u n te d  tu r r e t:

a .  I n d i vi d u a l  fow r a te  o f th e  b o o m -
m o u n te d  tu r r e t i f u s e d  i n  
c o m b i n a ti o n  wi th  a  b u m p e r  tu r r e t 

( g p m )

N / A ≥ 5 0 0  ( − 0 % / + 1 0 % ) ≥ 1 0 0 0  ( − 0 % / + 1 0 % )

b .  E n tra i n e d  s tr e a m  p a tte r n /
d i s tan c e s :

i .  S tr ai gh t/ far  p o i n t ( ft) N / A ≥ 1 9 0 ≥ 1 9 0

i i .  D i s p e r s e d / fa r  p o i n t ( ft) N / A ≥ 6 5 ≥ 7 0

i i i .  D i s p e r s e d / wi d th  ( ft) N / A ≥ 3 5 ≥ 3 5

2 c .  B u m p e r  tu r r e t: C a n  b e  u s e d  a s  th e  
p r i m a r y tu r r e t 

an d  m u s t fo l l o w 
r o o f tu r r e t fows  

a n d  r a n g e s

C a n  b e  u s e d  a s  
th e  p r i m a r y 

tu r r e t a n d  m u s t 
fo l l o w r o o f 

tu r r e t fows  a n d  
r an g e s

C an  b e  u s e d  a s  th e  
p r i m a r y tu r r e t 

a n d  m u s t fo l l o w 
r o o f tu r r e t fows  

a n d  r a n g e s

a .  F l o w r a te  ( g p m ) ≥ 6 0  ( − 0 % / + 1 0 % ) ≥ 2 5 0  ( − 0 % / + 1 0 % ) ≥ 2 5 0  ( − 0 % / + 1 0 % )

b .  S tr a i g h t e n tr a i n e d  s tr e a m  
d i s tan c e  ( ft)

≥ 6 5 ≥ 1 5 0 ≥ 1 5 0

c .  D i s p e r s e d  p a tte r n  d i s tan c e s :

(continues)
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Tab l e  4 . 2 . 1 . 2 ( d )   Continued

P e r fo r m an c e  P aram e te rs

M i n i m u m  U s ab l e  C ap ac i ty

Ve h i c l e  Wate r Tan k
C ap ac i ty ≥ 1 2 0  to

≤ 5 2 8  gal

Ve h i c l e  Wate r Tan k
C ap ac i ty > 5 2 8  to

≤ 1 5 8 5  gal
Ve h i c l e  Wate r Tan k

C ap ac i ty > 1 5 8 5  gal

i .  F a r  p o i n t ( ft) ≥ 2 0 ≥ 5 0 ≥ 5 0

i i .  Wi d th  ( ft) ≥ 1 5 ≥ 3 0 ≥ 3 0

i i i .  N e ar  p o i n t ( ft) Wi th i n  3 0  ft o f 
fr o n t b u m p e r

Wi th i n  3 0  ft o f 
fr o n t b u m p e r

Wi th i n  3 0  ft o f 
fr o n t b u m p e r

2 d .  G r o u n d  s we e p  n o z z l e : Wh e r e  specifed Wh e r e  specifed Wh e r e  specifed

a .  F l o w r a te  ( g p m ) N / A ≥ 1 0 0  to  ≤ 3 0 0  
( − 0 % / + 1 0 % )

≥ 1 0 0  to  ≤ 3 0 0  ( − 0 % /
+ 1 0 % )

b .  D i s p e r s e d  p a tte r n  d i s tan c e s :

i .  F a r  p o i n t ( ft) N / A ≥ 3 0 ≥ 3 0

i i .  Wi d th  ( ft) N / A ≥ 1 2 ≥ 1 2

2 e .  U n d e r tr u c k n o z z l e  fow r a te  
( g p m )

Wh e r e  specifed  
> 1 5  ( − 0 % /

+ 1 0 % )

Wh e r e  specifed  
> 1 5  ( − 0 % /

+ 1 0 % )

Wh e r e  specifed  
> 1 5  ( − 0 % / + 1 0 % )

2 f.  P i e rc i n g  n o z z l e  fow r a te  ( g p m ) Wh e r e  specifed  
≥ 2 5 0  ( − 0 % /

+ 1 0 % )

Wh e r e  specifed  
≥ 2 5 0  ( − 0 % /

+ 1 0 % )

Wh e r e  specifed  
≥ 2 5 0  ( − 0 % /

+ 1 0 % )

3 .  N u m b e r o f wate r- fo am  h an d l i n e s  
re q ui re d  p e r ve h i c l e  ( s e l e c t fro m  

fo l l o wi n g)

1 2 2

3 a .  Wo ve n  j ac ke t wa te r-fo a m  
h an d l i n e :

a .  N o z z l e  fow r a te  ( g p m ) ≥ 9 5  ( − 0 % / + 1 0 % ) ≥ 9 5  ( − 0 % / + 1 0 % ) ≥ 9 5  ( − 0 % / + 1 0 % )

b .  S tr a i g h t e n tr a i n e d  s tr e a m  
d i s tan c e  ( ft)

≥ 6 5 ≥ 6 5 ≥ 6 5

c .  D i s p e r s e d  e n tr a i n e d  s tr e am  
p a tte r n :

i .  Ran g e  ( ft) ≥ 2 0 ≥ 2 0 ≥ 2 0

i i .  Wi d th  ( ft) ≥ 1 5 ≥ 1 5 ≥ 1 5

d .  H o s e  i n s i d e  d i a m e te r  ( i n . ) ≥ 1 . 5 0 ≥ 1 . 5 0 ≥ 1 . 5 0

e .  H o s e  l e n g th  ( ft) ≥ 1 5 0 ≥ 1 5 0 ≥ 1 5 0

3 b .  Re e l e d  wa te r-fo a m  h a n d l i n e :

a .  N o z z l e  fow r a te  ( g p m ) 9 5  ( − 0 % / + 1 0 % )  
( ≥ 6 0  fo r  d u al  

a g e n t l i n e s )

9 5  ( − 0 % / + 1 0 % )  
( ≥ 6 0  fo r  d u a l  

a g e n t l i n e s )

9 5  ( − 0 % / + 1 0 % )  
( ≥ 6 0  fo r  d u a l  

a g e n t l i n e s )

b .  S tr a i g h t e n tr a i n e d  s tr e a m  
d i s tan c e  ( ft)

≥ 6 5 ≥ 6 5 ≥ 6 5

c .  D i s p e r s e d  e n tr a i n e d  s tr e am  
p a tte r n :

i .  Ran g e  ( ft) ≥ 2 0 ≥ 2 0 ≥ 2 0

i i .  Wi d th  ( ft) ≥ 1 5 ≥ 1 5 ≥ 1 5

d .  H o s e  l e n g th  ( ft) ≥ 1 5 0  ( ≥ 1 0 0  fo r  
d u a l  ag e n t l i n e s )

≥ 1 5 0  ( ≥ 1 0 0  fo r  
d u a l  ag e n t l i n e s )

≥ 1 5 0  ( ≥ 1 0 0  fo r  d u a l  
a g e n t l i n e s )

4 .  C o m p l e m e n tar y age n t

(continues)
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4 . 3 . 2 . 5  P ar ts  M an u al .

4 . 3 . 2 . 5 . 1    T h e  p a r ts  l i s t s h al l  i n c l u d e  i l l u s tr ati o n s  an d  e x p l o d e d
vi e ws  n e c e s s a r y fo r  th e  p r o p e r  identifcation  o f al l  p ar ts ,  a s s e m ‐

b l i e s ,  an d  s u b a s s e m b l i e s .

4 . 3 . 2 . 5 . 2    As s e m b l i e s  o r  c o m p o n e n ts  s h a l l  b e  s h o wn  i n  i l l u s tr a‐
ti o n s  an d  s h a l l  b e  identifed  b y r e fe r e n c e  n u m b e r s  th at c o r r e ‐

s p o n d  to  th e  r e fe r e n c e  n u m b e r s  i n  th e  p ar ts  l i s t.

4 . 3 . 2 . 5 . 3    T h e  s i z e ,  th r e a d  d i m e n s i o n s ,  a n d  s p e c i a l  c h ar a c te r i s ‐
ti c s  s h al l  b e  gi ve n  o n  al l  n o n s ta n d ar d  n u ts ,  b o l ts ,  was h e r s ,
g r e as e  fttings,  an d  s i m i l ar  i te m s .

4 . 3 . 2 . 5 . 4    T h e  p a r ts  identifcation  m an u a l  s h al l  p r o vi d e  th e
d e s c r i p ti o n  an d  q u an ti ty o f e a c h  i te m  u s e d  p e r  ve h i c l e .

4 . 3 . 2 . 5 . 5    T h e  p ar ts  identifcation  m an u al  s h a l l  c o n ta i n  a
n u m e r i c al  i n d e x .

4 . 3 . 2 . 5 . 6    T h e  ve h i c l e  m an u fa c tu r e r  s h a l l  e n s u r e  th a t i n -s to c k
p ar ts  c r i ti c al  to  th e  m i s s i o n  o f th e  ve h i c l e  a r e  s h i p p e d  to  th e

p u r c h a s e r  wi th i n  4 8  h o u r s  ( b u s i n e s s  d ays ) .

4 . 3 . 2 . 5 . 7    T h e  o r i g i n a l  e q u i p m e n t m an u fa c tu r e r s  s h a l l  b e
d i s c l o s e d  to  th e  o wn e r  i f th e  ve n d o r  i s  u n ab l e  to  s u p p l y th e
n e c e s s ar y p a r ts  wi th i n  4 8  h o u r s  to  a l l o w l o c al  p u r c h a s e  o f a n

e q u i val e n t p a r t.

4 . 3 . 2 . 5 . 8    A qualifed  a n d  r e s p o n s i b l e  r e p r e s e n tati ve  o f th e
c o n tr ac to r  s h al l  i n s tr u c t p e r s o n n e l  specifed  b y th e  p u r c h a s e r

i n  th e  o p e r ati o n ,  c a r e ,  a n d  m ai n te n a n c e  o f th e  ve h i c l e  d e l i v‐
e r e d .

4 . 3 . 2 . 5 . 9    T h e  p u r c h a s e r s  s h al l  s p e c i fy p r o vi s i o n s  fo r  tr ai n i n g ,
i n c l u d i n g  th e  l o c ati o n  an d  d u r ati o n ,  an d  ag r e e  o n  s u i tab l e

tr ai n i n g  ai d s  s u c h  a s  vi d e o  tap e s  a n d  tr a i n i n g m an u al s .

4 . 3 . 2 . 5 . 1 0 *    P ar ts  m an u al s  s h al l  n o t b e  r e q u i r e d  fo r  c o m m e r ‐
c i al  c h as s i s  ve h i c l e s  s u p p l i e d  to  a c o m p o n e n t m an u fa c tu r e r.

4 . 3 . 2 . 5 . 1 1    P a r ts  m a n u al s  s h al l  b e  r e q u i r e d  fo r  upft c o m p o ‐
n e n ts  ad d e d  to  th e  c o m m e r c i al  c h a s s i s .

4 . 3 . 3  M e tal  Fi n i s h .

4 . 3 . 3 . 1    Al l  e x p o s e d  fe r r o u s  m e ta l  s u r fac e s  th at a r e  n o t p l a te d
o r  o f s tai n l e s s  s te e l  o r  th a t a r e  n o t o th e r wi s e  tr e ate d  to  r e s i s t

c o r r o s i o n  s h a l l  b e  c l e an e d ,  p r e p a r e d ,  a n d  p a i n te d  i n  th e
c o l o r ( s )  specifed  b y th e  p u r c h a s e r.

4 . 3 . 3 . 2    I f n o n fe r r o u s  b o d y c o m p o n e n ts  ar e  fu r n i s h e d ,  th e
p u r c h a s e r  s h al l  s p e c i fy wh i c h  s u r fac e s  a r e  to  b e  p ai n te d .

4 . 3 . 3 . 3    T h e  p a i n t,  i n c l u d i n g  th e  p r i m e r,  s h al l  b e  ap p l i e d  i n
ac c o r d an c e  wi th  th e  p ai n t m an u fac tu r e r ' s  r e c o m m e n d ati o n .

4 . 3 . 3 . 4    P ai n t fnish  s h al l  b e  s e l e c te d  fo r  m a x i m u m  vi s i b i l i ty
an d  b e  r e s i s ta n t to  d am ag e  fr o m  frefghting  ag e n ts .

4 . 3 . 3 . 5    D i s s i m i l a r  m e ta l s  s h al l  n o t b e  i n  c o n ta c t wi th  e a c h
o th e r.

4 . 3 . 3 . 5 . 1    M e ta l  p l a ti n g o r  m e ta l  s p r ayi n g  o f m e ta l s  o f d i s s i m i ‐
l ar  b as e  to  p r o vi d e  e l e c tr o m o ti ve l y c o m p ati b l e  a b u tti n g  s u r fa‐

c e s  s h al l  b e  p e r m i tte d .

4 . 3 . 3 . 5 . 2    T h e  u s e  o f d i s s i m i l ar  m e tal s  s e p a r ate d  b y s u i tab l e
i n s u l a ti n g m ate r i a l  s h al l  b e  p e r m i tte d .

4 . 3 . 3 . 5 . 3    I n  s ys te m s  wh e r e  b r i d g i n g  o f i n s u l ati o n  m ate r i a l s  b y
a n  e l e c tr i c al l y c o n d u c ti ve  fuid  c a n  o c c u r,  d i s s i m i l ar  m e tal s

s h a l l  n o t b e  p e r m i tte d .

Tab l e  4 . 2 . 1 . 2 ( d )   Continued

P e r fo r m an c e  P aram e te rs

M i n i m u m  U s ab l e  C ap ac i ty

Ve h i c l e  Wate r Tan k
C ap ac i ty ≥ 1 2 0  to

≤ 5 2 8  gal

Ve h i c l e  Wate r Tan k
C ap ac i ty > 5 2 8  to

≤ 1 5 8 5  gal
Ve h i c l e  Wate r Tan k

C ap ac i ty > 1 5 8 5  gal

a .  C a p ac i ty ( l b ) ≥ 1 0 0 ≥ 1 0 0 ≥ 1 0 0

4 a .  D r y c h e m i c a l  h an d l i n e : Wh e r e  specifed Wh e r e  specifed Wh e r e  specifed

a .  D i s c h a r g e  r a te  ( l b / s e c ) ≥ 5 ≥ 5 ≥ 5

b .  H o s e  l e n g th  ( ft) ≥ 1 0 0 ≥ 1 0 0 ≥ 1 0 0

4 b .  D r y c h e m i c a l  tu r r e t: ≥ 1 2 0  a n d  ≤ 5 2 8  g a l > 5 2 8  a n d  
≤ 1 5 8 5  g a l

Ab o ve  > 1 5 8 5  g a l

a .  P o wd e r  d i s c h a r g e  r a te  ( l b / s e c ) ≥ 1 6  an d  ≤ 2 2  ( > 7 ) ≥ 1 6  a n d  ≤ 2 2 ≥ 1 6  a n d  ≤ 2 2

b .  S tr e am  r a n g e  ( ft) S e e  2 a/ 2 c S e e  2 a/ 2 c S e e  2 a / 2 c

c .  S tr e am  wi d th  ( ft) ≥ 1 7 ≥ 1 7 ≥ 1 7

4 c .  D r y c h e m i c a l  b o o m -m o u n te d  
tu r r e t:

Wh e r e  specifed Wh e r e  specifed Wh e r e  specifed

a .  D i s c h a r g e  r a te  ( l b / s e c ) ≥ 1 2 ≥ 1 2  a n d  ≤ 2 2 ≥ 1 2  a n d  ≤ 2 2

4 d .  H a l o g e n a te d  a g e n t h a n d l i n e : Wh e r e  specifed Wh e r e  specifed Wh e r e  specifed

a .  D i s c h a r g e  r a te  ( l b / s e c ) ≥ 5 ≥ 5 ≥ 5

b .  H o s e  i n s i d e  d i a m e te r  ( i n . ) ≥ 1 . 0 0 ≥ 1 . 0 0 ≥ 1 . 0 0

c .  H o s e  l e n g th  ( ft) ≥ 1 0 0 ≥ 1 0 0 ≥ 1 0 0
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4 . 3 . 3 . 6    M a te r i al s  th at d e te r i o r a te  wh e n  e x p o s e d  to  s u n l i g h t,
we ath e r,  o r  o p e r a ti o n a l  c o n d i ti o n s  n o r m al l y e n c o u n te r e d

d u r i n g s e r vi c e  s h al l  c o m p l y wi th  o n e  o f th e  fo l l o wi n g :

( 1 ) N o t b e  u s e d
( 2 ) H a ve  a m e a n s  o f p r o te c ti o n  ag ai n s t s u c h  d e te r i o r a ti o n

th at d o e s  n o t p r e ve n t c o m p l i an c e  wi th  p e r fo r m a n c e
r e q u i r e m e n ts

4 . 3 . 3 . 7    P r o te c ti ve  c o ati n g s  th a t c h i p ,  c r ac k,  o r  s c al e  wi th  ag e
o r  e x tr e m e s  o f c l i m ati c  c o n d i ti o n s  o r  wh e n  e x p o s e d  to  h e a t

s h a l l  n o t b e  u s e d .

4 . 3 . 3 . 8    T h e  u s e  o f p r o ve n ,  n o n m e ta l l i c  m a te r i al s  i n  l i e u  o f
m e tal  s h al l  b e  p e r m i tte d ,  p r o vi d e d  s u c h  u s e  c o n tr i b u te s  to
r e d u c e d  we i g h t o r  l e s s  m a i n te n an c e  a n d  th e r e  i s  n o  d e gr a d a‐

ti o n  i n  p e r fo r m a n c e .

4 . 3 . 4  L e tte ri n g,  N um b e ri n g,  an d  S tri p i n g.

4 . 3 . 4 . 1    Al l  retrorefective  m a te r i al s  u s e d  s h a l l  c o n fo r m  at
m i n i m u m  to  th e  r e q u i r e m e n ts  o f AS T M  D 4 9 5 6 ,  Standard Specif‐
cation for Retrorefective Sheeting for Traffc Control,  S e c ti o n  6 . 1 . 1 ,
fo r  Typ e  I  s h e e ti n g .

4 . 3 . 4 . 2    C o l o r s  th a t a r e  n o t l i s te d  i n  AS T M  D 4 9 5 6 ,  Standard
Specifcation for Retrorefective Sheeting for Traffc Control,

S e c ti o n  6 . 1 . 1 ,  s h a l l  h ave  a  m i n i m u m  coeffcient o f retrorefec‐
tion  o f 1 0  wi th  an  o b s e r va ti o n  an g l e  o f 0 . 2  d e g r e e s  an d  a n
e n tr a n c e  a n gl e  o f − 4  d e g r e e s .

4 . 3 . 4 . 3    L e tte r i n g ,  n u m b e r i n g ,  an d  s tr i p i n g s h a l l  b e  i n  c o n tr as t
to  th e  ve h i c l e  c o l o r.

4 . 3 . 4 . 3 . 1    Refective  s tr i p i n g  s h al l  b e  p l ac e d  h o r i z o n tal l y o n  th e
s i d e s  o f th e  ve h i c l e  b e l o w th e  b o d y c e n te r l i n e .

4 . 3 . 4 . 3 . 2    T h e  s tr i p i n g  s h al l  b e  a t a m i n i m u m  2 0 . 3  c m  ( 8  i n . )  i n
h e i g h t an d  b e  a t l e a s t 6 0  p e r c e n t o f th e  o ve r al l  ve h i c l e  l e n g th .

4 . 3 . 4 . 3 . 3    Refective  s tr i p i n g  s h al l  b e  p l ac e d  h o r i z o n tal l y o n  th e
r e ar  o f th e  ve h i c l e  b e l o w th e  b o d y c e n te r l i n e .

4 . 3 . 4 . 3 . 4    T h e  s tr i p i n g  s h al l  b e  a t a m i n i m u m  2 0 . 3  c m  ( 8  i n . )  i n
h e i g h t an d  b e  a t l e a s t 6 0  p e r c e n t o f th e  o ve r al l  ve h i c l e  wi d th .

4 . 3 . 4 . 4    Ve h i c l e s  s h al l  d i s p l a y a  u n i q u e  refective  identifcation
n u m b e r  o n  e ac h  s i d e  a n d  o n  th e i r  r o o f.  

4 . 3 . 4 . 4 . 1    Ro o f “ p r i m a r y”  n u m b e r s  s h a l l  b e  6 1  c m  ( 2 4  i n . )  i n
h e i g h t an d  p l ac e d  s o  th a t th e  b a s e  o f th e  n u m b e r  i s  fa c i n g  th e

fr o n t o f th e  ve h i c l e .

4 . 3 . 4 . 4 . 2    S i d e  “ s e c o n d ar y”  n u m b e r s  s h al l  b e  4 0 . 6  c m  ( 1 6  i n . )
i n  h e i g h t an d  p l a c e d  ab o ve  th e  ve h i c l e  c e n te r l i n e .

4 . 3 . 4 . 5    A gr a p h i c a l  d e s i gn  s h a l l  b e  p e r m i tte d ,  p r o vi d e d  th e
d e s i g n  c o ve r s  th e  m i n i m u m  h e i g h t an d  wi d th  r e q u i r e m e n ts

l i s te d  i n  4 . 3 . 4 . 3 . 2  a n d  4 . 3 . 4 . 3 . 4 .

4 . 3 . 5  Ve h i c l e  I n fo r m ati o n  D ata P l ate .    A d ata p l ate  th a t
c o n tai n s ,  as  a  m i n i m u m ,  al l  th e  i n fo r m ati o n  p r e s e n te d  i n
F i g u r e  4 . 3 . 5  s h al l  b e  i n s ta l l e d  i n  th e  c a b  o f th e  ve h i c l e .

4 . 4  We i gh ts  an d  D i m e n s i o n s .

4 . 4 . 1 *  We i gh ts .

4 . 4 . 1 . 1    T h e  a c tu a l  g r o s s  ve h i c l e  we i gh t o f a fu l l y l o ad e d  ve h i ‐
c l e  s h a l l  n o t e x c e e d  th e  m an u fac tu r e r ' s  g r o s s  ve h i c l e  we i g h t

r a ti n g a s  r e c o r d e d  o n  th e  ve h i c l e  i n fo r m ati o n  d a ta  p l a te .

4 . 4 . 1 . 2 *    T h e  we i g h t s h al l  b e  d i s tr i b u te d  o ve r  th e  a x l e s  an d
ti r e s  o f th e  fu l l y l o ad e d  ve h i c l e .

4 . 4 . 1 . 2 . 1    T h e  d i ffe r e n c e  i n  we i g h t b e twe e n  ti r e s  o n  an y a x l e
s h a l l  n o t e x c e e d  5  p e r c e n t o f th e  ave r ag e  ti r e  we i g h t fo r  th a t

ax l e .

4 . 4 . 1 . 2 . 2    T h e  d i ffe r e n c e  i n  we i g h t b e twe e n  an y two  a x l e s  s h a l l
n o t e x c e e d  1 0  p e r c e n t o f th e  we i g h t o f th e  h e a vi e s t a x l e  i f th e
h e avy ax l e  i s  a  r e a r  ax l e .

4 . 4 . 1 . 2 . 3    T h e  r e q u i r e m e n t i n  4 . 4 . 1 . 2 . 2  s h al l  n o t ap p l y to  ve h i ‐
c l e s  wi th  a  c a p a c i ty o f l e s s  th a n  1 9 9 9  L  ( 5 2 8  g al ) .

4 . 4 . 1 . 2 . 4    I f th e  h e a vy ax l e  i s  a fr o n t ax l e ,  th e  we i gh t d i ffe r e n c e
b e twe e n  th a t a x l e  a n d  an y o th e r  ax l e  s h al l  n o t e x c e e d

5  p e r c e n t o f th e  h e avy a x l e  we i g h t.

4 . 4 . 1 . 2 . 5    U n d e r  n o  c i r c u m s tan c e s  s h a l l  th e  ax l e  a n d  ti r e
m a n u fac tu r e r s '  r ati n g s  b e  e x c e e d e d .

4 . 4 . 1 . 3    T h e  c e n te r  o f g r avi ty o f e ve r y ve h i c l e  s h al l  b e  te s te d  at
th e  ti m e  o f m an u fa c tu r e  a n d  ke p t as  l o w as  p o s s i b l e  u n d e r  a l l

c o n d i ti o n s  o f l o ad i n g .

4 . 4 . 1 . 4    I f a  c o m m e r c i al  c h a s s i s  i s  u ti l i z e d ,  th e  c h as s i s  m an u fac ‐
tu r e r ' s  r e c o m m e n d e d  c e n te r  o f g r avi ty s h al l  n o t b e  e x c e e d e d .

4 . 4 . 1 . 5    I t s h a l l  b e  th e  e n d  u s e r ' s  r e s p o n s i b i l i ty to  e n s u r e  th a t
ve h i c l e s  modifed  b y th e  e n d  u s e r  c o m p l y wi th  p e r fo r m a n c e
r e q u i r e m e n ts .

4 . 4 . 1 . 6    T h e  ve h i c l e  s h al l  n o t e x h i b i t o ve r s te e r  c h ar a c te r i s ti c s .
(See 6. 3. 7. 3 for test requirements. )

* T h e  “ l o a d i n g ’ ’  i s  t o  b e  i n  a c c o r d a n c e  w i t h  t h e  d e f i n i t i o n  o f  a  f u l l y    
 l o a d e d  v e h i c l e  a s  p r e s e n t e d  i n  C h a p t e r s  1  t h r o u g h  6  o f  N F P A  1 9 0 0 .

M a n u f a c t u r e r

V e h i c l e  ( m a ke  a n d  m o d e l  y e a r )                                        a n d

D r i v e  t y p e :    ❏  4  ¥  4      ❏  6  ¥  6      ❏  8  ¥  8      ❏  1 0  ¥  1 0

T h e  ve h i c l e  w a s  t e s t e d  t o          d e g re e s  i n  b o t h  d i re c t i o n s  ( t a b l e  a n g l e ) .

W a s  a  t r i p /s l i p  r a i l  u s e d ?    ❏  N o    ❏  Y e s

I f  y e s ,  h e i g h t  o f  r a i l  [ m a x i m u m  5 0  m m  ( 2  i n . ) ]           [ m m  ( i n . ) ]

D a t e  o f  t e s t :

Fro n t  a x l e  l o a d i n g *  [ kg  ( l b ) ]

S e c o n d  a x l e  l o a d i n g *  [ kg  ( l b ) ]

3 r d  a x l e  l o a d i n g *  ( i f  a p p l i c a b l e )  [ kg  ( l b ) ]

4 t h  a x l e  l o a d i n g *  ( i f  a p p l i c a b l e )  [ kg  ( l b ) ]

5 t h  a x l e  l o a d i n g *  ( i f  a p p l i c a b l e )  [ kg  ( l b ) ]

T i r e  m a n u fa c t u r e r

T i r e  m o d e l

T i r e  p r e s s u r e  [ kP a  ( p s i ) ]

Fro n t  w h e e l  t ra c k [ c m  ( i n . ) ]

R e a r  w h e e l  t ra ck [ c m  ( i n . ) ]

C r e w  c a p a c i t y  ( N u m b e r o f  p e r s o n n e l )

F u e l  t a n k c a p a c i t y  [ L  ( g a l ) ]

E q u i p m e n t  a l l o wa n c e  [ kg  ( l b ) ]

Wa t e r  t a n k c a p a c i t y  [ L  ( g a l ) ]

Fo a m  t a n k c a p a c i t y  [ L  ( g a l ) ]

Au x i l i a r y  a g e n t  c a p a c i t y  ( i f  a p p l i c a b l e )  [ kg  ( l b ) ]

FI G U RE  4 . 3 . 5   Ai rc raft Re s c u e  an d  Firefghting Ve h i c l e  T i l t
Tab l e  Certifcation  p e r C h ap te rs  1  th ro u gh  6 .
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4 . 4 . 2  D i m e n s i o n s .

4 . 4 . 2 . 1 *    T h e  ax l e  c l e ar an c e s  i n  Tab l e  4 . 2 . 1 . 2 ( a )  a n d  Tab l e
4 . 2 . 1 . 2 ( b )  s h a l l  b e  m e a s u r e d  wi th  ve h i c l e  ti r e s  infated  to  h i gh ‐

way infation  p r e s s u r e .

4 . 4 . 2 . 1 . 1    T h e  d i m e n s i o n s  i n  Ta b l e  4 . 2 . 1 . 2 ( a)  a n d  Tab l e
4 . 2 . 1 . 2 ( b )  s h a l l  b e  p e r m i tte d  to  b e  r e d u c e d  to  g i ve  m o r e  s tab l e
p e r fo r m a n c e  o n  h a r d  p ave m e n t i f th e  s u s p e n s i o n  i s  d e s i gn e d

to  r a i s e  th e  ve h i c l e  to  th e s e  c l e a r an c e s  wh e n  ve h i c l e  i s  tr ave l i n g
o ff p ave m e n t.

4 . 4 . 2 . 1 . 2    Wh e r e  an  ac ti ve  s u s p e n s i o n  p r o vi d e s  ve h i c l e  l e ve l i n g
an d  m a i n te n an c e  o f th e  u n d e r b o d y c l e a r an c e  o f th e  l o we r
u n d e r a x l e ,  c l e a r an c e s  s h o wn  i n  th e  p a r e n th e s e s  i n  Tab l e

4 . 2 . 1 . 2 ( a )  an d  Tab l e  4 . 2 . 1 . 2 ( b )  s h al l  b e  u s e d .

4 . 4 . 2 . 1 . 3    I f th i s  o p ti o n  i s  u s e d ,  th e  ve h i c l e  s h a l l  b e  te s te d  i n
a c c o r d an c e  wi th  Ta b l e  4 . 2 . 1 . 2 ( a)  an d  Ta b l e  4 . 2 . 1 . 2 ( b ) .

4 . 4 . 2 . 2  Fi e l d  o f Vi s i o n .

4 . 4 . 2 . 2 . 1    T h e  ve h i c l e  s h a l l  b e  c o n s tr u c te d  s o  th at a s e a te d
d r i ve r,  h avi n g  an  e ye  r e fe r e n c e  p o i n t o f 8 0 . 7  c m  ( 3 1 3 ∕4  i n . )

a b o ve  th e  s e at c u s h i o n  an d  3 0 . 5  c m  ( 1 2  i n . )  fo r wa r d  fr o m  th e
s e a t b ac k,  s h al l  b e  c a p a b l e  o f th e  fo l l o wi n g:

( 1 ) To  s e e  th e  gr o u n d  6 . 1  m  ( 2 0  ft)  a h e ad  o f th e  ve h i c l e
( 2 ) To  h a ve  a feld  o f vi s i o n  o f a t l e as t 5  d e gr e e s  ab o ve  th e

h o r i z o n tal  p l an e
( 3 ) To  h ave  a  feld  o f vi s i o n  i n  th e  h o r i z o n ta l  p l an e  o f at l e as t

9 0  d e g r e e s  o n  e ac h  s i d e  fr o m  th e  s tr ai gh t ah e a d  p o s i ti o n
( 4 ) N o t to  h a ve  h i s  o r  h e r  vi s i o n  o b s tr u c te d  b y m o r e  th a n  7

d e g r e e s  p e r  o b s tr u c ti o n

4 . 4 . 2 . 3    Ad j u s tab l e  r e ar vi e w m i r r o r s  wi th  a g l a s s  ar e a o f n o t l e s s
th a n  3 8 7 . 1  c m 2  ( 6 0  i n . 2 )  s h a l l  b e  p r o vi d e d  o n  e ac h  s i d e  o f th e

ve h i c l e .

4 . 4 . 2 . 3 . 1    E ac h  s i d e  s h a l l  b e  p r o vi d e d  wi th  a m i n i m u m
4 5 . 2  c m 2  ( 7  i n . 2 )  wi d e -an g l e  ( c o n ve x )  m i r r o r.

4 . 4 . 2 . 3 . 2    Re ar vi e w o u ts i d e  m i r r o r s  s h a l l  b e  m o to r i z e d  an d
c o n tr o l l e d  fr o m  th e  d r i ve r ' s  p o s i ti o n .

4 . 4 . 2 . 3 . 3    C o n ve x  m i r r o r s  s h al l  n o t b e  r e q u i r e d  to  b e  m o to r ‐
i z e d .

4 . 4 . 2 . 3 . 4    I n  l i e u  o f m i r r o r s ,  au d i o vi s u a l  d e vi c e s  th at m e e t o r
e x c e e d  th e  feld  o f vi s i o n  p r o vi d e d  b y th e  wi d e -an g l e  m i r r o r s
s h a l l  b e  p e r m i tte d .

4 . 5  P ro p u l s i o n  S ys te m .

4 . 5 . 1  P e r fo r m an c e  Re q u i re m e n ts .

4 . 5 . 1 . 1  P ro p u l s i o n  S ys te m  C h arac te ri s ti c s .

4 . 5 . 1 . 1 . 1    T h e  ve h i c l e ’ s  p r o p u l s i o n  s ys te m  s h a l l  h a ve  th e  h o r s e ‐
p o we r,  to r q u e ,  an d  s p e e d  c h a r ac te r i s ti c s  to  m e e t an d  m a i n tai n

al l  ve h i c u l ar  p e r fo r m an c e  c h a r ac te r i s ti c s  specifed  i n  C h a p te r s
4  th r o u gh  6 .

4 . 5 . 1 . 1 . 2    T h e  e n g i n e  m an u fa c tu r e r  s h al l  c e r ti fy th a t th e  i n ‐
s tal l e d  e n g i n e  i s  ap p r o ve d  fo r  th i s  ap p l i c a ti o n .

4 . 5 . 1 . 2 *    T h e  fu l l y l o ad e d  ve h i c l e  s h al l  b e  a b l e  to  a c c e l e r ate
c o n s i s te n tl y fr o m  0  kp h  to  8 0 . 5  kp h  ( 0  m p h  to  5 0  m p h )  o n  d r y,
l e ve l  c o n c r e te  p ave m e n t at th e  o p e r a ti o n a l  a i r p o r t wi th i n  th e

ti m e s  specifed  i n  Ta b l e  4 . 2 . 1 . 2 ( a)  a n d  Ta b l e  4 . 2 . 1 . 2 ( b ) .

4 . 5 . 1 . 2 . 1    T h e  m ax i m u m  s p e e d  s h al l  n o t b e  l e s s  th an  1 1 2  kp h
( 7 0  m p h ) .

4 . 5 . 1 . 2 . 2    T h e  ac c e l e r ati o n  ti m e s  p r o vi d e d  i n  Tab l e  4 . 2 . 1 . 2 ( a)
an d  Tab l e  4 . 2 . 1 . 2 ( b )  s h a l l  b e  ac h i e ve d  wi th  th e  p r o p u l s i o n

s ys te m  a t th e  c o m p o n e n t m a n u fac tu r e r s '  r e c o m m e n d e d  o p e r ‐
a ti n g te m p e r a tu r e s  an d  s tate  o f c h ar g e  i f ap p l i c ab l e  a t a n y

am b i e n t te m p e r atu r e  fr o m  –1 7 . 8 ° C  to  4 3 . 3 ° C  ( 0 ° F  to  1 1 0 ° F )
a n d  at e l e vati o n s  u p  to  6 0 9 . 6  m  ( 2 0 0 0  ft)  a b o ve  s e a l e ve l ,  u n l e s s
a  h i g h e r  e l e va ti o n  i s  specifed.

4 . 5 . 1 . 2 . 3    F o r  a i r p o r ts  ab o ve  6 0 9 . 6  m  ( 2 0 0 0  ft) ,  th e  e l e vati o n  a t
wh i c h  th e  ve h i c l e  o p e r ate s  s h al l  b e  specifed  to  e n s u r e  th e

n e c e s s ar y p e r fo r m a n c e .

4 . 5 . 1 . 3    T h e  ve h i c l e  a l s o  s h al l  b e  c ap ab l e  o f a s c e n d i n g ,  s to p ‐
p i n g ,  s tar ti n g ,  an d  c o n ti n u i n g as c e n t o n  a 4 0  p e r c e n t gr a d e  o n

d r y p a ve m e n t at a s p e e d  u p  to  at l e a s t 1 . 6  kp h  ( 1  m p h )  wi th
e x ti n g u i s h i n g a ge n ts  b e i n g  d i s c h ar g e d  fr o m  th e  p r i m ar y tu r r e t

n o z z l e ( s ) .

4 . 5 . 2  E n gi n e  C o o l i n g S ys te m s .

4 . 5 . 2 . 1    An  e n gi n e  c o o l a n t p r e h e ati n g  d e vi c e  s h al l  b e  p r o vi d e d
as  an  ai d  to  r ap i d  s tar ti n g  an d  h i gh  i n i ti al  e n g i n e  p e r fo r m a n c e .

4 . 5 . 2 . 2    T h i s  d e vi c e  s h al l  b e  ftted  wi th  an  a u to m a ti c  th e r m o ‐
s tat.

4 . 5 . 2 . 3    I f th e  e n gi n e  c o o l an t p r e h e a ti n g d e vi c e  r e q u i r e s  e l e c ‐
tr i c a l  p o we r  fr o m  a n  o u ts i d e  s o u r c e  to  o p e r ate ,  a gr o u n d e d  a c

r e c e p ta c l e  s h al l  b e  p r o vi d e d  to  al l o w a p u l l -a way c o n n e c ti o n
fr o m  th e  l o c al  e l e c tr i c  p o we r  s u p p l y to  th e  e n gi n e  c o o l a n t

p r e h e ati n g  d e vi c e .

4 . 5 . 2 . 3 . 1    T h e  c o o l i n g s ys te m  s h a l l  b e  d e s i g n e d  s o  th at th e
s tab i l i z e d  e n g i n e  c o o l a n t te m p e r atu r e  r e m ai n s  wi th i n  th e

e n g i n e  m a n u fac tu r e r ' s  p r e s c r i b e d  l i m i ts  u n d e r  al l  o p e r a ti o n al
c o n d i ti o n s  a n d  at a l l  a m b i e n t te m p e r atu r e s  identifed  i n  4 . 2 . 1

th a t m i g h t b e  e n c o u n te r e d  at th e  o p e r ati o n a l  ai r p o r t.

4 . 5 . 2 . 3 . 2    T h e  c o o l i n g s ys te m  s h a l l  b e  p r o vi d e d  wi th  an  au to ‐
m a ti c  th e r m o s tat fo r  r ap i d  e n g i n e  wa r m i n g .

4 . 5 . 2 . 3 . 3    Wh e r e  specifed,  r ad i ato r  s h u tte r s ,  wh e r e  fu r n i s h e d
fo r  c o l d  c l i m a te s ,  s h al l  b e  b o th  o f th e  fo l l o wi n g :

( 1 ) Au to m ati c
( 2 ) D e s i g n e d  to  o p e n  au to m ati c a l l y u p o n  fai l u r e

4 . 5 . 3  Fu e l  S ys te m .

4 . 5 . 3 . 1    A c o m p l e te  fu e l  s ys te m  s h al l  b e  i n s tal l e d  wi th  th e
e n gi n e  m a n u fac tu r e r ' s  ap p r o val .

4 . 5 . 3 . 2    T h e  fu e l  s ys te m  s h al l  b e  p r o te c te d  fr o m  th e  fo l l o wi n g :

( 1 ) D am ag e
( 2 ) E x h au s t h e at
( 3 ) E x p o s u r e  to  g r o u n d  fres
( 4 ) Vap o r  l o c k

4 . 5 . 3 . 3    Ac c e s s i b l e  fltration  fo r  e a c h  fu e l  s u p p l y l i n e  an d  a
d r ai n  s h a l l  b e  p r o vi d e d  at th e  b o tto m  o f th e  fu e l  tan k.

4 . 5 . 3 . 3 . 1    A fu e l -wa te r  s e p ar a to r  e q u i p p e d  wi th  a  m a n u al  d r ai n
s h a l l  b e  s u p p l i e d  wh e r e  th e  ve h i c l e  i s  e q u i p p e d  wi th  a d i e s e l -

fu e l e d  e n g i n e .

4 . 5 . 3 . 3 . 2    T h e  fu e l -wa te r  s e p ar a to r  s h a l l  m e e t th e  e n gi n e
m a n u fac tu r e r ' s  r e q u i r e m e n ts .
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4 . 5 . 3 . 4    F u e l  tan ks  s h al l  n o t b e  i n s ta l l e d  i n  a m a n n e r  th a t
a l l o ws  g r avi ty fe e d .

4 . 5 . 3 . 5  Fu e l  C ap ac i ty.

4 . 5 . 3 . 5 . 1    F o r  ve h i c l e s  wi th  a wate r  tan k c a p ac i ty < 1 9 9 9  L
( < 5 2 8  g al ) ,  th e  fu e l  ta n k s h a l l  h ave  th e  c ap ac i ty to  p r o vi d e  fo r  a

m i n i m u m  o f 4 8 . 3  km  ( 3 0  m i )  o f h i gh wa y tr ave l  a t 8 8 . 5  kp h
( 5 5  m p h ) ,  p l u s  2  h o u r s  o f p u m p i n g  at th e  fu l l  r ate d  d i s c h a r ge .

4 . 5 . 3 . 5 . 2    F o r  ve h i c l e s  wi th  a wate r  tan k c a p a c i ty < 1 9 9 9  L
( < 5 2 8  g al ) ,  a d d i ti o n al  fu e l  c ap a c i ty s h al l  b e  p r o vi d e d  fo r  a

m i n i m u m  o f 4  h o u r s  o f o p e r ati o n  o f e ac h  ac c e s s o r y i te m  ( s u c h
as  a ge n e r a to r  o r  fuel-fred  h e a te r s )  th at u s e s  th e  c o m m o n  fu e l
ta n k as  a s o u r c e .

4 . 5 . 4  E x h au s t S ys te m .

4 . 5 . 4 . 1    T h e  e x h a u s t s ys te m  s h al l  b e  c o n s tr u c te d  i n  s u c h  a
m a n n e r  th at e x h au s t d i s c h ar g e  i s  d i r e c te d  a way fr o m  an y o p e r ‐

a to r s .

4 . 5 . 4 . 1 . 1    T h e  e x h a u s t s ys te m  s h al l  b e  o f h i gh - gr a d e ,  r u s t-
r e s i s tan t m ate r i al s .

4 . 5 . 4 . 1 . 2    T h e  e x h a u s t s ys te m  s h a l l  i n c l u d e  a  muffer  to  r e d u c e
e n g i n e  n o i s e .

4 . 5 . 4 . 2    T h e  e x h au s t s ys te m  s h al l  b e  p r o te c te d  fr o m  d a m ag e
th at c o u l d  r e s u l t fr o m  tr ave r s i n g  r o u gh  te r r ai n .

4 . 5 . 4 . 3    T h e  ta i l p i p e  s h a l l  n o t b e  d i r e c te d  to wa r d  th e  g r o u n d .

4 . 6  Ve h i c l e  E l e c tri c al  S ys te m .

4 . 6 . 1  E l e c tri c al  S ys te m s  an d  War n i n g D e vi c e s .

4 . 6 . 1 . 1    An y l o w- vo l tag e  e l e c tr i c a l  s ys te m s  o r  war n i n g d e vi c e s
i n s ta l l e d  o n  th e  fre  a p p ar atu s  s h al l  b e  ap p r o p r i a te  fo r  th e

m o u n ti n g l o c a ti o n  a n d  i n te n d e d  e l e c tr i c al  l o ad  an d  m e e t th e
specifc  r e q u i r e m e n ts  o f th i s  s e c ti o n .

4 . 6 . 1 . 1 . 1  Wi ri n g.    Al l  e l e c tr i c al  c i r c u i t fe e d e r  wi r i n g  s u p p l i e d
an d  i n s tal l e d  b y th e  fre  a p p ar atu s  m an u fa c tu r e r  s h al l  m e e t th e

r e q u i r e m e n ts  o f 4 . 5 . 1 . 1 . 2  th r o u g h  4 . 6 . 1 . 1 . 2 3 .

4 . 6 . 1 . 1 . 2    T h e  c i r c u i t fe e d e r  wi r e  s h al l  b e  s tr an d e d  c o p p e r  o r
c o p p e r  a l l o y c o n d u c to r s  o f a ga u g e  r ate d  to  c a r r y 1 2 5  p e r c e n t

o f th e  m ax i m u m  c u r r e n t fo r  wh i c h  th e  c i r c u i t i s  p r o te c te d .

4 . 6 . 1 . 1 . 3    Vo l ta ge  d r o p s  i n  a l l  wi r i n g  fr o m  th e  p o we r  s o u r c e  to
th e  u s i n g d e vi c e  s h al l  n o t e x c e e d  1 0  p e r c e n t.

4 . 6 . 1 . 1 . 4    T h e  u s e  o f s tar  was h e r s  fo r  c i r c u i t g r o u n d  c o n n e c ‐
ti o n s  s h al l  n o t b e  p e r m i tte d .

4 . 6 . 1 . 1 . 5    Al l  c i r c u i ts  s h al l  o th e r wi s e  b e  wi r e d  i n  c o n fo r m a n c e
wi th  S AE  J 2 2 0 2 ,  Heavy-Duty Wiring Systems for On-Highway Trucks,
o r  fo r  tr ai l e r  wi r i n g,  S AE  J 2 1 7 4 ,  Heavy-Duty Wiring Systems for

Trailers 2032 mm or More in Width.

4 . 6 . 1 . 1 . 6  Wi ri n g an d  Wi re  H ar n e s s  C o n s tr uc ti o n .

4 . 6 . 1 . 1 . 7    Al l  i n s u l ate d  wi r e  an d  c ab l e  s h al l  c o n fo r m  to  S AE
J 1 1 2 7 ,  Low-Voltage Battery Cable,  o r  S AE  J 1 1 2 8 ,  Low-Voltage

Primary Cable,  typ e  S X L ,  GX L ,  o r  T X L .

4 . 6 . 1 . 1 . 8    Al l  c o n d u c to r s  s h al l  b e  c o n s tr u c te d  i n  ac c o r d a n c e
wi th  S AE  J 1 1 2 7  o r  S AE  J 1 1 2 8 ,  e x c e p t wh e r e  g o o d  e n gi n e e r i n g
p r ac ti c e  d i c tate s  s p e c i al  s tr an d  c o n s tr u c ti o n .

4 . 6 . 1 . 1 . 9    C o n d u c to r  m ate r i al s  an d  s tr an d i n g,  o th e r  th a n
c o p p e r,  s h al l  b e  p e r m i tte d  i f al l  a p p l i c ab l e  r e q u i r e m e n ts  fo r

p h ys i c a l ,  e l e c tr i c a l ,  an d  e n vi r o n m e n tal  c o n d i ti o n s  ar e  m e t a s
d i c tate d  b y th e  e n d  ap p l i c ati o n .

4 . 6 . 1 . 1 . 1 0    P h ys i c al  an d  d i m e n s i o n al  va l u e s  o f c o n d u c to r  i n s u ‐
l ati o n  s h al l  b e  i n  c o n fo r m an c e  wi th  th e  r e q u i r e m e n ts  o f S AE
J 1 1 2 7  o r  S AE  J 1 1 2 8 ,  e x c e p t wh e r e  go o d  e n g i n e e r i n g p r ac ti c e

d i c tate s  s p e c i al  c o n d u c to r  i n s u l ati o n .

4 . 6 . 1 . 1 . 1 1    T h e  o ve r al l  c o ve r i n g  o f c o n d u c to r s  s h al l  b e
m o i s tu r e -r e s i s tan t l o o m  o r  b r a i d  th at h a s  a m i n i m u m  c o n ti n u ‐

o u s  r ati n g  o f 9 0 ° C  ( 1 9 4 ° F )  e x c e p t wh e r e  go o d  e n gi n e e r i n g
p r ac ti c e  d i c tate s  s p e c i al  c o n s i d e r ati o n  fo r  l o o m  i n s ta l l ati o n s

e x p o s e d  to  h i gh e r  te m p e r atu r e s .

4 . 6 . 1 . 1 . 1 2    T h e  o ve r al l  c o ve r i n g  o f j ac ke te d  c ab l e s  s h al l  b e
m o i s tu r e  r e s i s tan t a n d  h ave  a m i n i m u m  c o n ti n u o u s  te m p e r a‐

tu r e  r a ti n g o f 9 0 ° C  ( 1 9 4 ° F ) ,  e x c e p t wh e r e  g o o d  e n gi n e e r i n g
p r ac ti c e  d i c ta te s  s p e c i al  c o n s i d e r ati o n  fo r  c ab l e  i n s ta l l ati o n s

e x p o s e d  to  h i gh e r  te m p e r atu r e s .

4 . 6 . 1 . 1 . 1 3    Al l  wi r i n g  c o n n e c ti o n s  an d  te r m i n ati o n s  s h a l l  u s e  a
m e th o d  th at p r o vi d e s  a p o s i ti ve  m e c h an i c a l  an d  e l e c tr i c al

c o n n e c ti o n .

4 . 6 . 1 . 1 . 1 4    T h e  wi r i n g  c o n n e c ti o n s  an d  te r m i n ati o n s  s h a l l  b e
i n s ta l l e d  i n  ac c o r d a n c e  wi th  th e  d e vi c e  m a n u fac tu r e r ’ s  i n s tr u c ‐
ti o n s .

4 . 6 . 1 . 1 . 1 5    Al l  u n g r o u n d e d  e l e c tr i c a l  te r m i n a l s  s h al l  h ave
p r o te c ti ve  c o ve r s ,  e n c l o s u r e s ,  o r  a m e an s  to  p r o te c t fr o m  ac c i ‐

d e n ta l  s h o r ti n g.

4 . 6 . 1 . 1 . 1 6    Wi r e  n u t,  i n s u l a ti o n  d i s p l ac e m e n t,  a n d  i n s u l a ti o n
p i e r c i n g  c o n n e c ti o n s  s h a l l  n o t b e  u s e d .

4 . 6 . 1 . 1 . 1 7    Wi r i n g s h a l l  b e  r e s tr ai n e d  to  p r e ve n t d a m ag e
c a u s e d  b y chafng  o r  i c e  b u i l d u p  a n d  p r o te c te d  ag ai n s t h e at,

l i q u i d  c o n ta m i n an ts ,  o r  o th e r  e n vi r o n m e n ta l  fac to r s .

4 . 6 . 1 . 1 . 1 8    Wi r i n g  s h a l l  b e  u n i q u e l y identifed  at l e as t e ve r y 2  ft
( 0 . 6  m )  b y c o l o r  c o d i n g o r  p e r m a n e n t m ar ki n g  wi th  a c i r c u i t
fu n c ti o n  c o d e  an d  r e fe r e n c e  a wi r i n g d i ag r am .

4 . 6 . 1 . 1 . 1 9    C i r c u i ts  s h al l  b e  p r o vi d e d  wi th  p r o p e r l y r ate d  l o w-
vo l tag e  o ve r c u r r e n t p r o te c ti ve  d e vi c e s .

4 . 6 . 1 . 1 . 2 0    S u c h  d e vi c e s  s h al l  b e  r e a d i l y a c c e s s i b l e  a n d  p r o te c ‐
te d  ag ai n s t h e at i n  e x c e s s  o f th e  o ve r c u r r e n t d e vi c e ’ s  d e s i g n

r a n ge ,  m e c h an i c a l  d a m a ge ,  an d  wate r  s p r ay.

4 . 6 . 1 . 1 . 2 1    C i r c u i t p r o te c ti o n  s h a l l  b e  ac c o m p l i s h e d  b y u ti l i z ‐
i n g fu s e s ,  c i r c u i t b r e ake r s ,  fu s i b l e  l i n ks ,  o r  s o l i d  s ta te  e q u i val e n t

d e vi c e s .

4 . 6 . 1 . 1 . 2 2    I f a  m e c h an i c al - typ e  d e vi c e  i s  u s e d ,  i t s h al l  c o n fo r m
to  o n e  o f th e  fo l l o wi n g S AE  s ta n d ar d s :

( 1 ) S AE  J 1 5 6 ,  Fusible Links
( 2 ) S AE  J 5 5 3 ,  Circuit Breakers
( 3 ) S AE  J 5 5 4 ,  Electric Fuses (Cartridge Type)
( 4 ) S AE  J 1 8 8 8 ,  High Current Time Lag Electric Fuses
( 5 ) S AE  J 2 0 7 7 ,  Miniature Blade Type Electrical Fuses

4 . 6 . 1 . 1 . 2 3    S wi tc h e s ,  r e l a ys ,  te r m i n al s ,  an d  c o n n e c to r s  s h a l l
h ave  a d i r e c t c u r r e n t ( d c )  r ati n g  o f 1 2 5  p e r c e n t o f m a x i m u m
c u r r e n t fo r  wh i c h  th e  c i r c u i t i s  p r o te c te d .

4 . 6 . 1 . 2  L i n e  Vo l tage  E l e c tri c al  S ys te m s .    T h e  l i n e  vo l tag e  e l e c ‐
tr i c a l  s ys te m s  s h al l  b e  i n  ac c o r d an c e  wi th  C h a p te r  2 1 .
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AI RC RAF T  RE S C U E  AN D  F I RE F I GH T I N G  VE H I C L E S  ( N F PA 4 1 4 ) 1 9 0 0 - 3 7

2 0 2 4  E d i t i o n

4 . 6 . 1 . 3  H i gh - Vo l tage  E l e c tri c al  S ys te m .

4 . 6 . 1 . 3 . 1    Wh e r e  specifed,  h i g h -vo l ta ge  wi r i n g b e twe e n
p r o p u l s i o n  s ys te m  c o m p o n e n ts  e x c e e d i n g  5 0 V s h al l  m e e t th e

r e q u i r e m e n ts  o f S AE  J 1 6 7 3 ,  High Voltage Automotive Wiring
Assembly Design.

4 . 6 . 1 . 3 . 2    Wh e r e  specifed,  a r e c h a r ge a b l e  e n e r g y s to r ag e
s ys te m  s h a l l  m e e t th e  r e q u i r e m e n ts  o f U N  3 8 . 3 ,  Certifcation for

Lithium Batteries,  an d  S AE  J 2 9 2 9 ,  Electric and Hybrid Vehicle
Propulsion Battery System Safety Standard — Lithium-based Recharge‐
able Cells.

4 . 6 . 1 . 3 . 3    Wh e r e  specifed,  h i g h -vo l tag e  s ys te m s  s h al l  b e
l ab e l e d  i n  ac c o r d an c e  wi th  S AE  J 2 9 1 0 ,  Recommended Practice for

the Design and Test of Hybrid Electric and Electric Trucks and Buses
for Electrical Safety.

4 . 6 . 1 . 3 . 4    Wh e r e  specifed,  h i gh -vo l tag e  s ys te m s  s h al l  m e e t
h i g h -vo l ta ge  i s o l ati o n  r e q u i r e m e n ts  o f S AE  J 2 5 7 8 ,  Recommended
Practice for General Fuel Cell Vehicle Safety,  a n d  S AE  J 2 3 4 4 ,  Guide‐

lines for Electric Vehicle Safety.

4 . 6 . 1 . 3 . 5    H i g h -vo l ta ge  e l e c tr i c a l  e n e r g y s to r ag e  d e vi c e s  s h a l l
b e  m ar ke d  wi th  a wa r n i n g  s ym b o l .

4 . 6 . 1 . 3 . 5 . 1    T h e  s ym b o l  s h al l  b e  vi s i b l e  o n  e l e c tr i c a l  p r o te c ti o n
b a r r i e r s  th at,  wh e n  r e m o ve d ,  e x p o s e  l i ve  p ar ts  o f h i g h -vo l ta ge

s o u r c e s .

4 . 6 . 1 . 3 . 5 . 2    T h e  s ym b o l  s h al l  b e  ye l l o w,  an d  th e  b o r d e r i n g an d
th e  ar r o w s h al l  b e  b l ac k.

4 . 6 . 1 . 3 . 6    C a b l e s  fo r  h i gh -vo l tag e  s o u r c e s  th at a r e  n o t l o c ate d
wi th i n  e l e c tr i c a l  p r o te c ti o n  b a r r i e r s  s h al l  b e  identifed  b y
h avi n g  a n  o u te r  c o ve r i n g wi th  th e  c o l o r  o r an g e .

4 . 6 . 1 . 3 . 7    H yb r i d  e l e c tr i c  o r  e l e c tr i c  ve h i c l e s  s h a l l  i n c l u d e  a
h i g h -vo l ta ge  i s o l ati o n  m o n i to r  th a t m e e ts  th e  r e q u i r e m e n ts  o f

S AE  J 2 5 7 8 ,  Recommended Practice for General Fuel Cell Vehicle Safety;
U L  2 2 3 1 - 1 ,  Personnel Protection Systems for Electric Vehicle (EV)

Supply Circuits: General Requirements;  a n d  U L  2 2 3 1 -2 ,  Personnel
Protection Systems for Electric Vehicle (EV) Supply Circuits: Particular

Requirements for Protection Devices for Use in Charging Systems.

4 . 6 . 1 . 3 . 8    H yb r i d  e l e c tr i c  o r  e l e c tr i c  ve h i c l e  r e c h ar g e ab l e
e n e r gy s to r ag e  s ys te m  s h al l  h ave  a  h i gh - vo l tag e  i n te r l o c k i n

a c c o r d an c e  wi th  S AE  J 2 5 7 8 ,  Recommended Practice for General Fuel
Cell Vehicle Safety,  a n d  S AE  J 2 3 4 4 ,  Guidelines for Electric Vehicle

Safety.

4 . 6 . 1 . 3 . 9    H yb r i d  e l e c tr i c  o r  e l e c tr i c  ve h i c l e s  s h al l  m e e t th e
b o n d i n g  r e q u i r e m e n ts  o f I E C  6 2 4 7 7 -1 ,  Safety Requirements for

Power Electronic Converter Systems and Equipment.

4 . 6 . 2  B atte r y C h arge rs .

4 . 6 . 2 . 1    A b u i l t- i n  b atte r y c h ar g e r  s h al l  b e  p r o vi d e d  o n  th e
ve h i c l e  to  m a i n tai n  a  fu l l  c h ar g e  o n  a l l  b a tte r i e s .

4 . 6 . 2 . 2    A g r o u n d e d  a c  r e c e p tac l e  s h al l  b e  p r o vi d e d  to  al l o w a
p u l l -a way c o n n e c ti o n  fr o m  th e  l o c al  e l e c tr i c  p o we r  s u p p l y to
th e  b atte r y c h ar g e r.

4 . 6 . 3    T h e  e l e c tr i c al  g r o u n d i n g  p r o c e d u r e s  u s e d  o n  th e  ve h i c l e
s h a l l  b e  i n  a c c o r d an c e  wi th  S AE  J 1 9 0 8 ,  Electrical Grounding Prac‐

tice,  o r  an  e q u i val e n t e l e c tr i c a l  gr o u n d i n g  s ta n d ar d .

4 . 6 . 4    Wh e r e  specifed,  a n  o n b o a r d  b a tte r y c h a r ge r / c o n d i ‐
ti o n e r  s h al l  h a ve  a m i n i m u m  o u tp u t r a ti n g o f 0 . 5  p e r c e n t o f

th e  c o l d - c r a n ki n g a m p e r e  r ati n g  at 0 ° C  ( 3 2 ° F )  o f th e  e n g i n e -
s tar ti n g  b a tte r y s ys te m .

4 . 6 . 4 . 1    T h e  b atte r y c h a r ge r  s h al l  b e  s u p p l i e d  fr o m  a n  e x te r n al
p o we r  s o u r c e  wi th  a  vo l tag e  as  specifed  b y th e  e n d  u s e r.

4 . 6 . 4 . 2    T h i s  b a tte r y c h a r ge r / c o n d i ti o n e r  s h al l  b e  th e  typ e  th a t
c a n  b e  c o n n e c te d  to  th e  b atte r i e s  at al l  ti m e s  an d  ye t m a i n tai n

a c h ar g e  to  th e  b atte r i e s  wi th o u t c au s i n g  a n y d am ag e .

4 . 6 . 4 . 3    T h e  u n i t s h al l  r e d u c e  i ts  c h a r gi n g o u tp u t l e ve l  to  a
p o i n t wh e r e  a s m al l  am o u n t o f c h a r ge  i s  a l l o we d  to  th e  b atte r ‐

i e s  c o n ti n u o u s l y o r  i t s h a l l  s h u t o ff c o m p l e te l y.

4 . 6 . 4 . 4    T h e  c h a r ge r / c o n d i ti o n e r  s h al l  h ave  p r o te c ti o n  b u i l t
i n to  i t to  p r o te c t i t fr o m  d am ag e  d u r i n g  h i g h  c u r r e n t d e m an d s
s u c h  a s  th o s e  c au s e d  b y s ta r ti n g th e  e n gi n e .

4 . 6 . 4 . 5    T h e  u n i t s h a l l  b e  p r o vi d e d  wi th  a g r o u n d e d  ac  p l u g  to
a l l o w a  p u l l -a way c o n n e c ti o n  fr o m  th e  l o c al  e l e c tr i c a l  p o we r

s u p p l y to  th e  b atte r y c h a r ge r / c o n d i ti o n e r.

4 . 6 . 5    T h e  e l e c tr i c a l  s ys te m  an d  i ts  c o m p o n e n ts  s h al l  b e  we a th ‐
e r p r o o f,  i n s u l ate d ,  a n d  p r o te c te d  fr o m  chafng,  d am ag e  fr o m

r o a d  d e b r i s ,  an d  e x p o s u r e  to  g r o u n d  fres.

4 . 6 . 5 . 1    Al l  wi r i n g s h al l  b e  c o d e d  to  c o r r e s p o n d  wi th  th e  wi r i n g
d i a gr a m  p r o vi d e d  wi th  th e  ve h i c l e .

4 . 6 . 5 . 2    C i r c u i t p r o te c ti o n  s h al l  b e  p r o vi d e d  to  p r o te c t th e
ve h i c l e  i n  th e  e ve n t o f e l e c tr i c a l  o ve r l o a d .

4 . 6 . 6    Rad i o  s u p p r e s s i o n  o f th e  e l e c tr i c a l  s ys te m  s h a l l  b e  i n
a c c o r d an c e  wi th  S AE  J 5 5 1 / 1 ,  Performance Levels and Methods of
Measurement of Electromagnetic Compatibility of Vehicles,  Boats (up to

1 5 m),  and Machines (1 6. 6 Hz to 1 8 GHz),  o r  an  e q u i val e n t r ad i o
s u p p r e s s i o n  s ta n d a r d .

4 . 7  Ve h i c l e  D ri ve .    Tr an s m i s s i o n  o f p o we r  fr o m  th e  p o we r
s o u r c e ( s )  to  th e  wh e e l s  o f th e  ve h i c l e  s h a l l  b e  th r o u g h  a n  au to ‐
m a ti c  o r  a s e m i au to m ati c  g e ar b o x .

4 . 7 . 1    T h e  e n ti r e  d r i ve tr a i n  s h al l  b e  d e s i g n e d  an d  r a te d  b y th e
c o m p o n e n t m an u fa c tu r e r  as  h avi n g  th e  s tr e n gth  to  s l i p  th e

wh e e l s  o f th e  s ta ti c - l o ad e d  ve h i c l e  o n  a s u r fac e  h avi n g  a coeff‐
cient o f fr i c ti o n  o f 0 . 8 .

4 . 7 . 2    T h e  tr a n s m i s s i o n  s h al l  b e  ap p r o ve d  b y i ts  m an u fa c tu r e r
fo r  th e  ap p l i c ati o n .

4 . 7 . 3    A tr a n s m i s s i o n  c o o l i n g s ys te m  s h a l l  b e  p r o vi d e d  an d
d e s i g n e d  s o  th at th e  s ta b i l i z e d  tr an s m i s s i o n  o i l  te m p e r atu r e
r e m a i n s  wi th i n  th e  tr an s m i s s i o n  m a n u fac tu r e r ' s  p r e s c r i b e d

l i m i ts  u n d e r  al l  o p e r a ti o n a l  c o n d i ti o n s  a n d  a t a l l  am b i e n t
te m p e r a tu r e s  e n c o u n te r e d  at th e  o p e r a ti o n al  a i r p o r t.

4 . 7 . 4    A p o s i ti ve  d r i ve  s h al l  b e  p r o vi d e d  to  e ac h  wh e e l  b y
m e a n s  o f a  fu l l y l o c ke d  d r i ve l i n e  i n  o r d e r  to  m a x i m i z e  tr a c ti o n
o n  l o w- fr i c ti o n  s u r fa c e s .

4 . 7 . 4 . 1    P o s i ti ve  d r i ve  e i th e r  s h a l l  b e  p e r m i tte d  to  b e  ac h i e ve d
b y th e  u s e  o f au to m ati c  l o c ki n g  a n d  to r q u e  p r o p o r ti o n i n g

d i ffe r e n ti al s  o r  b e  p e r m i tte d  to  b e  s e l e c te d  m a n u al l y b y th e
s e a te d  d r i ve r  b y u s e  o f a s i n gl e  c o n tr o l  wh i l e  th e  ve h i c l e  i s  i n
m o ti o n .

4 . 7 . 4 . 2 *    Wh e r e  a  1 0  ×  8  ve h i c l e  i s  u s e d ,  o n l y 8  o f th e  1 0  wh e e l s
s h a l l  b e  r e q u i r e d  to  b e  p o we r e d .
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4 . 7 . 5  Al l - Wh e e l  D ri ve .

4 . 7 . 5 . 1    Al l -wh e e l  d r i ve  o n  th e s e  ve h i c l e s  s h al l  i n c o r p o r ate  a
d r i ve  to  th e  fr o n t an d  r e ar  ax l e s  th a t i s  e n g ag e d  at al l  ti m e s

d u r i n g th e  i n te n d e d  a i r p o r t s e r vi c e .

4 . 7 . 5 . 2    An  i n te r ax l e  d i ffe r e n ti al  s h a l l  b e  i n s tal l e d  wi th  au to ‐
m a ti c  m e a n s  o r  d r i ve r-s e l e c te d  m e an s  o f d i ffe r e n ti al  l o c ki n g .

4 . 7 . 6    Al l  tr ac ti o n -i n c r e a s i n g  d e vi c e s  s h al l  b e  o p e r ate d  b y a
s i n gl e  c o n tr o l  fo r  d r i vi n g s i m p l i c i ty.

4 . 7 . 6 . 1    T h i s  r e q u i r e m e n t s h al l  n o t ap p l y to  ve h i c l e s  wi th  a
c a p a c i ty o f < 1 9 9 9  L  ( < 5 2 8  ga l ) .

4 . 7 . 7  Ax l e  C ap ac i ty.

4 . 7 . 7 . 1    F r o n t an d  r e a r  ax l e s  s h a l l  h ave  th e  g r o s s  ax l e  we i g h t
r ati n g  ( GAWR)  c ap ac i ty to  c ar r y th e  m ax i m u m  i m p o s e d  l o ad
u n d e r  a l l  i n te n d e d  o p e r ati n g  c o n d i ti o n s .

4 . 7 . 7 . 2    T h e  var i ati o n s  i n  ax l e  tr ac k s h al l  n o t e x c e e d
2 0  p e r c e n t o f th e  ti r e ( s )  s e c ti o n a l  wi d th  a t r ate d  l o a d .

4 . 8 *  S u s p e n s i o n .    T h e  s u s p e n s i o n  s ys te m  s h al l  b e  d e s i gn e d  to
al l o w th e  l o a d e d  ve h i c l e  to  p e r fo r m  as  fo l l o ws :

( 1 ) Tr a ve l  a t th e  specifed  s p e e d s  o ve r  i m p r o ve d  s u r fac e
( 2 ) Tr a ve l  a t m o d e r a te  s p e e d s  o ve r  u n i m p r o ve d  s u r fac e
( 3 ) P r o vi d e  d i ag o n a l l y o p p o s i te  wh e e l  m o ti o n  ab o ve  g r o u n d

o b s tac l e s  wi th o u t r ai s i n g  th e  r e m ai n i n g  wh e e l s  fr o m  th e
gr o u n d ,  i n  ac c o r d an c e  wi th  Tab l e  4 . 2 . 1 . 2 ( a)  a n d  Tab l e

4 . 2 . 1 . 2 ( b )
( 4 ) P r e ve n t d am ag e  to  th e  ve h i c l e  c a u s e d  b y wh e e l  m o ve ‐

m e n t

4 . 9  Ri m s ,  T i re s ,  an d  Wh e e l s .

4 . 9 . 1    Ve h i c l e s  s h al l  b e  r e q u i r e d  to  m e e t th e  specifed  p a ve d
s u r fac e  p e r fo r m an c e  wh i l e  s ti l l  p r o vi d i n g o ff- p ave m e n t
p e r fo r m a n c e  c o m p a ti b l e  wi th  th e  c o n d i ti o n s  e n c o u n te r e d  a t

th e  o p e r a ti o n a l  ai r p o r t.

4 . 9 . 2 *    A ti r e  s e l e c ti o n  s h a l l  b e  m ad e  th at refects  th e  o ff-
p ave m e n t p e r fo r m a n c e  r e q u i r e m e n ts  n e c e s s i ta te d  b y th e  s o i l

c o n d i ti o n s  e n c o u n te r e d  at th e  o p e r a ti o n al  a i r p o r t.

4 . 9 . 3 *    O n l y n e w ti r e s  s h al l  b e  m o u n te d  o n  th e  ve h i c l e s .

4 . 9 . 4    Al l  wh e e l s  o n  ve h i c l e s  o f m o r e  th an  1 9 9 9  L  ( 5 2 8  g al )
c a p ac i ty s h al l  b e  o f th e  s i n gl e -wh e e l  typ e ,  wi th  al l  r i m s ,  ti r e s ,
a n d  wh e e l s  o f a n  i d e n ti c a l  s i z e  a n d  th e  s a m e  ti r e  tr e ad  d e s i gn .

4 . 9 . 5    Ri m s ,  ti r e s ,  a n d  wh e e l s  s h al l  b e  certifed  b y th e i r  r e s p e c ‐
ti ve  m a n u fac tu r e r s  a s  h avi n g  th e  c a p a c i ty to  m e e t th e  specifed

p e r fo r m an c e .

4 . 9 . 6    T i r e s  s h al l  b e  certifed  b y th e i r  r e s p e c ti ve  m an u fa c tu r e r s
fo r  n o t l e s s  th a n  4 2 . 9  km  ( 2 5  m i )  o f c o n ti n u o u s  o p e r a ti o n  at

9 6 . 5  kp h  ( 6 0  m p h )  wh e n  infated  a t th e  o p e r ati o n al  p r e s s u r e .

4 . 1 0 *  To wi n g C o n n e c ti o n s .    At l e a s t two  l a r ge  to w e ye s  o r  to w
h o o ks  ( o n e  at th e  fr o n t an d  o n e  a t th e  r e a r ) ,  c a p a b l e  o f to wi n g
th e  ve h i c l e  o n  l e ve l  g r o u n d  wi th o u t d a m ag e ,  s h al l  b e  m o u n te d

o n  th e  tr u c k a n d  atta c h e d  d i r e c tl y to  th e  fr am e  s tr u c tu r e  o r
wh e r e  r e c o m m e n d e d  b y th e  ve h i c l e  m an u fac tu r e r.

4 . 1 1  B rake s .

4 . 1 1 . 1 *    T h e  b r aki n g  s ys te m  s h al l  c o m p l y wi th  F M VS S  1 2 1 ,
Brake Performance and Stability Testing as  fo l l o ws :

( 1 ) N o  p ar t o f th e  b r ake  c h a m b e r  p r o j e c ts  b e l o w th e  ax l e
b o wl s .

( 2 ) T h e  ai r  s ys te m  h as  th e  c ap a c i ty fo r  q u i c k b u i l d u p  fr o m
0  kP a ( 0  p s i )  to  r e l e a s e  o f s p r i n g  b r a ke s  wi th i n

1 5  s e c o n d s .

4 . 1 1 . 2 *    S e r vi c e  b r a ke s  s h al l  b e  o f th e  al l -wh e e l  typ e  wi th  s p l i t
c i r c u i ts  s o  th at fai l u r e  o f o n e  c i r c u i t d o e s  n o t c au s e  to tal  s e r vi c e

b r a ke  fai l u r e .

4 . 1 1 . 2 . 1    T h e  s e r vi c e  b r ake s  s h a l l  b e  c ap ab l e  o f h o l d i n g  th e
fu l l y l o ad e d  ve h i c l e  o n  a 5 0  p e r c e n t g r ad e .

4 . 1 1 . 2 . 2    F o r  ve h i c l e s  l e s s  th an  6 0 0 0  L  ( 1 5 8 5  ga l ) ,  th e  s e r vi c e
b r a ke s  s h a l l  s to p  th e  ve h i c l e  wi th i n  1 0 . 7  m  ( 3 5  ft)  a t 3 2 . 2  kp h

( 2 0  m p h )  an d  wi th i n  3 9 . 9  m  ( 1 3 1  ft)  at 6 4 . 4  kp h  ( 4 0  m p h ) .

4 . 1 1 . 2 . 3    F o r  ve h i c l e s  gr e a te r  th a n  6 0 0 0  L  ( 1 5 8 5  g al ) ,  th e  s e r v‐
i c e  b r ake s  s h a l l  s to p  th e  ve h i c l e  wi th i n  1 2 . 2  m  ( 4 0  ft)  at 3 2 . 2
kp h  ( 2 0  m p h )  an d  wi th i n  4 8 . 8  m  ( 1 6 0  ft)  at 6 4 . 4  kp h

( 4 0  m p h ) .

4 . 1 1 . 2 . 4    S to p p i n g d i s ta n c e s  s h al l  b e  a c c o m p l i s h e d  o n  a  d r y,
h ar d ,  a p p r o x i m a te l y l e ve l  r o a d wa y th at i s  fr e e  fr o m  l o o s e  m a te ‐

r i al  an d  th at h as  a r o a d wa y wi d th  e q u al  to  th e  ve h i c l e  wi d th
p l u s  1 . 2  m  ( 4  ft)  wi th o u t an y p ar t o f th e  ve h i c l e  l e a vi n g th e

r o a d wa y.

4 . 1 1 . 2 . 5    F o r  e ac h  ve h i c l e ,  th e  s e r vi c e  b r ake s  s h a l l  p r o vi d e  o n e
p o we r-as s i s te d  s to p  wh i l e  th e  ve h i c l e  e n g i n e  i s  i n o p e r ati ve  fo r

th e  s to p p i n g  d i s tan c e s  specifed  i n  4 . 1 1 . 2 . 2  th r o u g h  4 . 1 1 . 2 . 4 .

4 . 1 1 . 3    T h e  p a r ki n g b r a ke  s h a l l  b e  c a p a b l e  o f h o l d i n g th e  fu l l y
l o ad e d  ve h i c l e  o n  a 2 0  p e r c e n t g r ad e  wi th o u t ai r  o r  h yd r au l i c
a s s i s ta n c e .

4 . 1 1 . 4  B rake s  — Ai r S ys te m .

4 . 1 1 . 4 . 1    Re s e r vo i r s  s h al l  b e  e q u i p p e d  wi th  d r a i n  va l ve s  an d
s a fe ty val ve s .

4 . 1 1 . 4 . 2    P r o vi s i o n  s h a l l  b e  m ad e  fo r  c h a r gi n g o f a i r  tan ks  wi th
e i th e r  a  p u l l -a way e l e c tr i c al  c o n n e c ti o n  u s e d  to  p o we r  a ve h i c l e -
m o u n te d  c o m p l e m e n ta r y c o m p r e s s o r  o r  a  p u l l -awa y ai r

c o n n e c ti o n  fo r  c h a r gi n g o f a i r  ta n ks  fr o m  an  e x te r n a l  ai r
s o u r c e .

4 . 1 1 . 4 . 3    Vi s u al  an d  au d i b l e  l o w–ai r  p r e s s u r e  war n i n g d e vi c e s
th at a r e  vi s i b l e  a n d  a u d i b l e  to  th e  d r i ve r  fr o m  i n s i d e  th e  c ab  o f
th e  ve h i c l e  s h al l  b e  p r o vi d e d .

4 . 1 2  S te e ri n g.

4 . 1 2 . 1    T h e  c h as s i s  s h al l  b e  e q u i p p e d  wi th  p o we r-as s i s te d  s te e r ‐
i n g wi th  d i r e c t m e c h a n i c al  l i n kag e  fr o m  th e  s te e r i n g  wh e e l  to

th e  s te e r e d  ax l e ( s )  to  al l o w m an u al  c o n tr o l  i n  th e  e ve n t o f
p o we r- as s i s t fai l u r e .

4 . 1 2 . 2    T h e  p o we r  s te e r i n g  s ys te m  s h al l  h a ve  th e  c ap ac i ty s o
th at n o  m o r e  th a n  6 6 . 7  N  ( 1 5  l b f)  p u l l  i s  n e e d e d  o n  th e  s te e r ‐
i n g wh e e l  r i m  to  tu r n  th e  s te e r i n g  l i n kag e  fr o m  s to p  to  s to p

wi th  th e  fu l l y l o ad e d  ve h i c l e  s tati o n ar y o n  a  d r y,  l e ve l ,  p a ve d
s u r fac e  wi th  th e  e n g i n e  at i d l e .

4 . 1 2 . 3 *    T h e  wa l l -to -wal l  tu r n i n g  d i am e te r  o f th e  fu l l y l o a d e d
ve h i c l e  s h a l l  b e  l e s s  th a n  th r e e  ti m e s  th e  ve h i c l e  l e n g th .

4 . 1 3  C ab .    Al l  i n te r i o r  c r e w a n d  d r i vi n g c o m p a r tm e n t d o o r
h a n d l e s  s h al l  b e  d e s i gn e d  a n d  i n s ta l l e d  to  p r o te c t a ga i n s t ac c i ‐
d e n ta l  o r  i n ad ve r te n t o p e n i n g .
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4 . 1 3 . 1  C ab  I n te ri o r.

4 . 1 3 . 1 . 1    T h e  c a b  s h al l  b e  fu l l y e n c l o s e d  ( i . e . ,  foor,  r o o f,  an d
fo u r  s i d e s ) .

4 . 1 3 . 1 . 2    S e a ti n g fo r  th e  c r e w s h a l l  b e  r e s tr i c te d  to  th e  c ab .

4 . 1 3 . 1 . 3    T h e  m a x i m u m  n u m b e r  o f c r e w s e at p o s i ti o n s  p r o vi ‐
d e d  i n  th e  c ab  d e s i g n ate d  b y th e  m an u fa c tu r e r  s h al l  b e  l a b e l e d

i n  th e  c ab .

4 . 1 3 . 1 . 4    As  a m i n i m u m ,  s e at p o s i ti o n s  s h a l l  b e  p r o vi d e d ,  fo r
th e  d r i ve r  a n d  fo r  an  a d d i ti o n al  c r e w m e m b e r.

4 . 1 3 . 1 . 5    T h r e e - p o i n t s e a t b e l ts  e q u i p p e d  wi th  a  s i n gl e  h an d
h o o ku p  s h a l l  b e  p r o vi d e d  fo r  e a c h  o f th e  d e s i gn a te d  s e ati n g
p o s i ti o n s .

4 . 1 3 . 1 . 6    S p ac e  s h a l l  b e  p r o vi d e d  fo r  al l  i n s tr u m e n t c o n tr o l s
an d  e q u i p m e n t specifed  wi th o u t h i n d e r i n g  th e  c r e w.

4 . 1 3 . 1 . 7    D o o r s  s h al l  b e  p r o vi d e d  o n  e ac h  s i d e  o f th e  c a b  wi th
s te p s  a n d  h an d r a i l s  to  al l o w r a p i d  e n tr an c e  a n d  e x i t fr o m  th e

c a b  wh i l e  we a r i n g  fu l l  p r o te c ti ve  e q u i p m e n t.

4 . 1 3 . 1 . 8    E a c h  d o o r  s h al l  b e  e q u i p p e d  wi th  a r e s tr a i n t
d e vi c e ( s )  to  p r e ve n t th e  d o o r  fr o m  b e i n g s p r u n g o p e n  b y wi n d

o r  j e t b l as t.

4 . 1 3 . 2  C ab  Vi s i b i l i ty.

4 . 1 3 . 2 . 1    T h e  c ab  s h a l l  m e e t th e  vi s i b i l i ty r e q u i r e m e n ts  o f
4 . 4 . 2 . 2 .

4 . 1 3 . 2 . 2    I n te r i o r  c ab  refections  fr o m  e x te r i o r  an d  i n te r i o r
l i g h ti n g  s h a l l  b e  m i n i m i z e d .

4 . 1 3 . 2 . 3    T h e  wi n d s h i e l d  s h al l  b e  s h a tte r p r o o f s afe ty g l as s .

4 . 1 3 . 2 . 4    Al l  o th e r  wi n d o ws  s h al l  b e  c o n s tr u c te d  o f s a fe ty g l a s s .

4 . 1 3 . 2 . 5    Wh e r e  e q u i p p e d  wi th  a  p r i m a r y tu r r e t h a vi n g m an u al
c o n tr o l s  ab o ve  th e  c a b  r o o f,  th e  c ab  r o o f s h a l l  b e  d e s i g n e d  wi th
a q u i c k ac c e s s  to  th e  p r i m a r y tu r r e t( s ) .

4 . 1 3 . 3  C ab  C o n s tr u c ti o n .

4 . 1 3 . 3 . 1    T h e  c a b  s h al l  b e  we ath e r p r o o f.

4 . 1 3 . 3 . 2    T h e  c ab  s h a l l  b e  fu l l y i n s u l a te d  th e r m al l y an d  a c o u s ti ‐
c a l l y wi th  a fre-resistant m ate r i al .

4 . 1 3 . 3 . 3    T h e  c a b  i n te r i o r  n o i s e  l e ve l  a t a n y s e ate d  p o s i ti o n
s h a l l  n o t e x c e e d  8 5  d B A wh i l e  th e  ve h i c l e  i s  b e i n g d r i ve n  at

8 0 . 5  kp h  ( 5 0  m p h )  o n  a  l e ve l ,  h a r d  s u r fa c e  wi th o u t war n i n g
d e vi c e s  o p e r ati n g .

4 . 1 3 . 3 . 4    Wh i l e  s tati o n a r y an d  d i s c h a r gi n g wa te r  o r  fo am  fr o m
th e  h i g h -vo l u m e  tu r r e ts  wi th  e x te r i o r  wa r n i n g  d e vi c e s  o p e r a t‐
i n g ,  th e  m a x i m u m  n o i s e  l e ve l  i n s i d e  th e  c ab  s h a l l  b e  9 0  d B A.

4 . 1 3 . 3 . 5    T h e  c a b  s h a l l  b e  p e r m i tte d  to  b e  o f th e  u n i ti z e d  r i g i d
b o d y an d  fr a m e  s tr u c tu r e  typ e  o r  a s e p ar ate  u n i t th at i s  fexibly

m o u n te d  o n  th e  m ai n  ve h i c l e  fr a m e .

4 . 1 3 . 3 . 6 *    C ab s  o n  ap p ar a tu s  wi th  a G VWR gr e a te r  th a n
1 1 , 8 0 0  kg ( 2 6 , 0 0 0  l b )  s h al l  m e e t th e  r e q u i r e m e n ts  o f o n e  o f th e
fo l l o wi n g  s e ts  o f s tan d ar d s :

( 1 ) S AE  J 2 4 2 0 ,  COE Frontal Strength Evaluation –— Dynamic
Loading Heavy Trucks,  an d  S AE  J 2 4 2 2 ,  Cab Roof Strength

Evaluation –— Quasi-Static Loading Heavy Trucks

( 2 ) E C E  Re g u l ati o n  n u m b e r  2 9 ,  Uniform Provisions Concerning
the Approval of Vehicles with Regard to the Protection of the

Occupants of the Cab of a Commercial Vehicle

4 . 1 3 . 4  I n s tr u m e n ts ,  War n i n g L i gh ts ,  an d  C o n tro l s .

4 . 1 3 . 4 . 1    T h e  m i n i m u m  n u m b e r  o f i n s tr u m e n ts ,  war n i n g
l i g h ts ,  an d  c o n tr o l s  c o n s i s te n t wi th  th e  o p e r ati o n  o f th e  ve h i c l e ,
c h a s s i s ,  an d  frefghting  s ys te m  s h al l  b e  p r o vi d e d .

4 . 1 3 . 4 . 1 . 1    Al l  c h as s i s  i n s tr u m e n ts  an d  war n i n g  l i gh ts  s h al l  b e
g r o u p e d  o n  a  p an e l  i n  fr o n t o f th e  d r i ve r.

4 . 1 3 . 4 . 1 . 2    Al l  frefghting  s ys te m  i n s tr u m e n ts ,  war n i n g l i gh ts ,
a n d  c o n tr o l s  s h a l l  b e  gr o u p e d  b y fu n c ti o n  to  p r o vi d e  r e ad y

ac c e s s i b i l i ty an d  h i gh  vi s i b i l i ty fo r  th e  d r i ve r  as  we l l  a s  c r e w
m e m b e r s .

4 . 1 3 . 4 . 2 *    Al l  i n s tr u m e n ts  an d  c o n tr o l s  s h a l l  b e  i l l u m i n ate d .

4 . 1 3 . 4 . 3    Gr o u p i n g s  o f b o th  th e  c h as s i s  an d  th e  frefghting
s ys te m  i n s tr u m e n ts ,  war n i n g l i g h ts ,  a n d  c o n tr o l s  s h al l  b e
r e m o vab l e  as  a u n i t o r  b e  ac c e s s i b l e  fo r  s e r vi c i n g .

4 . 1 3 . 4 . 4 *    T h e  fo l l o wi n g  i n s tr u m e n ts  a n d  war n i n g l i gh ts  s h a l l
b e  p r o vi d e d  as  a m i n i m u m :

( 1 ) S p e e d o m e te r / o d o m e te r
( 2 ) E n g i n e  ta c h o m e te r ( s )
( 3 ) F u e l  l e ve l
( 4 ) Ai r  p r e s s u r e
( 5 ) E n g i n e ( s )  te m p e r atu r e
( 6 ) F i r e  s ys te m  p r e s s u r e
( 7 ) Wate r  tan k l e ve l
( 8 ) F o a m  o r  tan k l e ve l
( 9 ) L o w–ai r  p r e s s u r e  war n i n g

( 1 0 ) H e ad l i gh t b e a m  i n d i c a to r
( 1 1 ) E n g i n e ( s )  o i l  p r e s s u r e
( 1 2 ) Vo l tm e te r ( s )
( 1 3 ) Tr an s m i s s i o n  o i l  te m p e r a tu r e
( 1 4 ) F o r wa r d -l o o ki n g  i n fr ar e d  ( F L I R)  m o n i to r

4 . 1 3 . 4 . 4 . 1    T h e  c o m p o n e n ts  i n  4 . 1 3 . 4 . 4 ( 4 ) ,  4 . 1 3 . 4 . 4 ( 6 ) ,
4 . 1 3 . 4 . 4 ( 7 ) ,  4 . 1 3 . 4 . 4 ( 8 ) ,  a n d  4 . 1 3 . 4 . 4 ( 9 )  s h al l  n o t b e  ap p l i c ab l e

to  a s m al l  c o m m e r c i al  c h a s s i s .

4 . 1 3 . 4 . 5    T h e  c ab  s h al l  h ave  al l  th e  fo l l o wi n g  c o n tr o l s  wi th i n
r e ac h  o f th e  d r i ve r  fo r  o p e r a ti o n  o f th e  ve h i c l e  an d  th e  p u m p ‐

i n g s ys te m :

( 1 ) Ac c e l e r a to r  p e d al
( 2 ) B r ake  p e d a l
( 3 ) P ar ki n g  b r a ke  c o n tr o l
( 4 ) S te e r i n g  wh e e l ,  wi th  d i r e c ti o n al  s i gn a l  c o n tr o l  a n d  h o r n
( 5 ) Tr an s m i s s i o n  r an g e  s e l e c to r
( 6 ) P u m p  c o n tr o l  o r  s e l e c to r
( 7 ) F o a m  c o n tr o l
( 8 ) S i r e n  s wi tc h ( e s )
( 9 ) B u m p e r  tu r r e t c o n tr o l s  o r  gr o u n d  s we e p  val ve  c o n tr o l ,

wh e r e  specifed
( 1 0 ) U n d e r tr u c k val ve  c o n tr o l ,  wh e r e  specifed
( 1 1 ) Re m o te  tu r r e t c o n tr o l s ,  wh e r e  r e m o te  tu r r e t i s  p r o vi d e d
( 1 2 ) L i g h t s wi tc h e s
( 1 3 ) Wi n d s h i e l d  wi p e r s  wi th  d e l aye d  an d  m u l ti s p e e d  c a p a b i l ‐

i ty an d  was h e r  c o n tr o l s
( 1 4 ) H e a te r / d e fr o s te r  c o n tr o l s
( 1 5 ) M as te r  e l e c tr i c al  s wi tc h
( 1 6 ) M e an s  o f s tar ti n g  a n d  s to p p i n g  e n gi n e
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( 1 7 ) C o m p l e m e n tar y ag e n t p r e s s u r i z ati o n  c o n tr o l ,  wh e r e
specifed

( 1 8 ) Wi n d s h i e l d  d e l u g e  s ys te m  s wi tc h ,  wh e r e  specifed

4 . 1 3 . 4 . 6 *    Wh e r e  specifed,  a wi n d s h i e l d  d e l u g e  s ys te m  s h al l  b e
d e s i g n e d  to  food  th e  wi n d s h i e l d  wi th  c l e ar  wate r  an d  to  b e

e n e r g i z e d  a u to m a ti c a l l y wh e n e ve r  th e  s ys te m  i s  o p e r ate d .

4 . 1 3 . 4 . 7 *    Wh e r e  specifed,  ve h i c l e s  s h al l  b e  e q u i p p e d  wi th  th e
n avi g ati o n  s ys te m  o f a  d r i ve r ' s  e n h an c e d  vi s i o n  s ys te m  ( D E VS ) .

4 . 1 3 . 4 . 7 . 1    T h e  D E VS  s ys te m  s h al l  m e e t o r  e x c e e d  th e  fo l l o w‐
i n g  r e q u i r e m e n ts  as  o u tl i n e d  i n  FAA Ad vi s o r y C i r c u l a r  AC

N o .  1 5 0 / 5 2 1 0 -1 9 A:

( 1 ) C h ap te r  1 ,  S e c ti o n  2 ,  S u b s e c ti o n  b ,  P a r t ( 2 )  N avi g ati o n
( 2 ) C h ap te r  2 ,  F u l l  S e c ti o n s  5 –7 ,  1 6 –1 9 ,  2 1
( 3 ) C h ap te r  2 ,  F u l l  S e c ti o n s  1 6 –1 9

4 . 1 3 . 4 . 7 . 2    Wh e r e  specifed,  th e  D E VS  n avi g ati o n  s ys te m  a s
d e s c r i b e d  i n  4 . 1 3 . 4 . 7 . 1  s h al l  i n c l u d e  a  tr ac ki n g an d  o n b o ar d
i n fo r m ati o n  s ys te m  th at m e e ts  o r  e x c e e d s  th e  fo l l o wi n g

re q u i r e m e n ts  as  o u tl i n e d  i n  FAA Ad vi s o r y C i r c u l a r
N o .  1 5 0 / 5 2 1 0 -1 9 A:

( 1 ) C h ap te r  1 ,  S e c ti o n  2 ,  S u b s e c ti o n  b ,  P a r t ( 3 )  Tr a c ki n g
( 2 ) * C h ap te r  2 ,  Al l

4 . 1 3 . 4 . 8 *    A l o w- vi s i b i l i ty e n h an c e d  vi s i o n  s ys te m  s h a l l  b e  i n ‐
s tal l e d  i n  th e  ve h i c l e  c o n s i s ti n g  o f a  F L I R s ys te m  th a t m e e ts  o r
e x c e e d s  th e  fo l l o wi n g  r e q u i r e m e n ts  a s  o u tl i n e d  i n  FAA Ad vi ‐

s o r y C i r c u l ar  N o .  1 5 0 / 5 2 1 0 -1 9 A:

( 1 ) C h ap te r  1 ,  S e c ti o n  2 ,  S u b s e c ti o n  b ,  P ar t ( 1 )  Vi s i o n
E n h a n c e m e n t

( 2 ) C h ap te r  2 ,  F u l l  S e c ti o n s  6 ,  7 ,  1 0 ,  an d  1 2

4 . 1 3 . 4 . 9  FL I R.

4 . 1 3 . 4 . 9 . 1    T h e  F L I R s e n s o r  s h al l  b e  ab l e  to  d e te c t l o n g wa ve
( 8  μm  to  1 2  μm )  i n fr a r e d  ( I R)  e n e r gy.

4 . 1 3 . 4 . 9 . 2    T h e  s e n s o r  ar r a y r e s o l u ti o n  s h al l  b e  a m i n i m u m  o f
6 4 0  h o r i z o n ta l  p i x e l s  b y 4 8 0  ve r ti c al  p i x e l s .

4 . 1 3 . 4 . 9 . 3    T h e  c am e r a s h al l  h a ve  a h i g h -c o n tr a s t flter  th at wi l l
s h o w l o w-c o n tr as t o b j e c ts  i n  a  d yn a m i c  th e r m al  s c e n e .

4 . 1 3 . 4 . 9 . 4    T h e  c am e r a  s h a l l  p r o vi d e  an  i n d u s tr y s tan d ar d
c o m p o s i te  ( wi th  au to m ati c  g ai n  a n d  l e ve l  c o n tr o l )  o r  d i g i tal
vi d e o  o u tp u t.

4 . 1 3 . 4 . 9 . 5    T h e  c am e r a  s h al l  h ave  a  m i n i m u m  h o r i z o n tal
( H F O V)  an d  ve r ti c a l  feld  o f vi e w ( VF O V)  o f 2 7  d e g r e e s  ( ± 4

d e gr e e s )  a n d  1 8  d e g r e e s  ( ± 4  d e g r e e s ) ,  r e s p e c ti ve l y.

4 . 1 3 . 5  E q u i p m e n t.

4 . 1 3 . 5 . 1    T h e  fo l l o wi n g e q u i p m e n t s h al l  b e  p r o vi d e d  i n  o r  o n
th e  c ab ,  a s  a p p l i c a b l e :

( 1 ) H e ate r / d e fr o s te r
( 2 ) D r i ve r ' s  s u s p e n s i o n  s e a t wi th  ve r ti c a l ,  fo r e ,  a n d  a ft ad j u s t‐

m e n t,  wi th  s e at b e l t [ T h e  u s e  o f a n o n s u s p e n s i o n  d r i ve r ' s
s e a t i s  p e r m i tte d  wh e r e  r e c o m m e n d e d  b y th e  m an u fa c ‐
tu r e r ;  th e  ve r ti c al  ad j u s tm e n t d o e s  n o t a p p l y to  c o m m e r ‐

c i al  ve h i c l e s  wi th  a c ap ac i ty o f < 1 9 9 9  L  ( 5 2 8  ga l ) . ]
( 3 ) C r e w s e ats  wi th  i n d i vi d u a l  r e tr a c ta b l e  s e a t b e l ts
( 4 ) Wi n d s h i e l d  wa s h e r s
( 5 ) Wi n d s h i e l d  wi p e r s
( 6 ) S i r e n
( 7 ) H o r n

( 8 ) A m e an s  o r  p r o vi s i o n  th at i s  d e s i g n e d  to  p r o te c t d r i ve r
a n d  c r e w fr o m  o ve rh e a d  g l ar e  a n d  l i gh t fr o m  th e  s u n

( 9 ) O u ts i d e  r e a r vi e w m i r r o r s ,  as  specifed  i n  4 . 4 . 2 . 3
( 1 0 ) I n te r i o r  l i gh ti n g
( 1 1 ) P r o vi s i o n s  fo r  m o u n ti n g at e ac h  c r e w s e at p o s i ti o n  s e l f-

c o n tai n e d  b r e a th i n g a p p ar atu s  ( S C B A)  o f th e  typ e  s p e c i ‐
fed  b y th e  p u r c h as e r

( 1 2 ) L o w-vi s i b i l i ty F L I R m e e ti n g s u g g e s te d  specifcations
c o n tai n e d  i n  S e c ti o n  D . 4  o r  e q u i va l e n t

4 . 1 3 . 5 . 2 *  S C B A M o un ti n g.    Wh e r e  S C B A h o l d e r s  ar e  m o u n te d
wi th i n  a d r i vi n g o r  c r e w c o m p a r tm e n t,  th e y s h al l  c o m p l y wi th

th e  fo l l o wi n g :

( 1 ) T h e  S C B A h o l d e r  r e tai n s  a p a c k an d  b o ttl e  c o m b i n a ti o n
fo r  th e  p u b l i s h e d  we i g h t r a ti n g o f th e  h o l d e r  wh e n

s u b j e c te d  to  th e  d yn a m i c  fo r c e  p u l s e  p e r  S AE  J 2 4 1 8 ,
Occupant Restraint System Evaluation — Frontal Impact

Component-Level Heavy Trucks.
( 2 ) I f th e  S C B A u n i t i s  m o u n te d  i n  a s e a tb ac k,  th e  r e l e a s e

m e c h an i s m  i s  a c c e s s i b l e  to  th e  u s e r  wh i l e  s e a te d .
( 3 ) B r ac ke ts  th a t l o c k au to m ati c al l y e i th e r  i n  th e  e ve n t o f

i m p a c t o r  wh e n  th e  p ar ki n g  b r ake  i s  r e l e as e d ,  b u t a r e
n o t l o c ke d  at o th e r  ti m e s ,  ar e  p e r m i tte d .

( 4 ) * T h e  S C B A h o l d e r  r e ta i n s  th e  b o ttl e  wh e n  s u b j e c te d  to
th e  d e c e l e r ati o n  p u l s e  at 0 ,  3 0 ,  9 0 ,  an d  1 8 0  d e g r e e s  wi th
r e s p e c t to  th e  d i r e c ti o n  o f b o ttl e  e x tr a c ti o n  a n d  i n  th e
h o r i z o n tal  p l an e .

( 5 ) T h e  S C B A h o l d e r  r e tai n s  th e  b o ttl e  wh e n  s u b j e c te d  to  a
d e c e l e r a ti o n  p u l s e  th a t e x c e e d s  2  g  fo r  a t l e as t 6 0  m s  i n
th e  ve r ti c a l  d i r e c ti o n .

( 6 ) T h e  d e c e l e r ati o n  p u l s e  m e e ts  th e  S AE  J 2 4 1 8  d e c e l e r a‐
ti o n  profle  wi th  an  a c c u r ac y o f ± 1 0  p e r c e n t wi th i n  th e
3 5  m s  to  9 5  m s  r a n ge .

( 7 ) T h e  d e c e l e r a ti o n  p u l s e  i s  m e a s u r e d  o n  a  r i gi d  p o r ti o n  o f
th e  b as e  o f th e  te s t fxture.

( 8 ) T h e  te s t c o m p o n e n t i s  r e ta i n e d  i n  th e  h o l d e r  d u r i n g
an d  a fte r  th e  d yn am i c  te s t.

( 9 ) T h e  fo r c e  r e q u i r e d  to  e x tr ac t th e  b o ttl e  afte r  e a c h  te s t i s
n o  m o r e  th an  1 2 5  p e r c e n t o f th e  i n i ti al  e x tr ac ti o n  fo r c e .

( 1 0 ) T h e  S C B A h o l d e r  i s  attac h e d  to  th e  fxture  i n  th e  s a m e
m a n n e r  th at i t wi l l  b e  fas te n e d  to  th e  s e a t o r  ve h i c l e .

( 1 1 ) T h e  te s t b o ttl e  d o e s  n o t m o ve  m o r e  th a n  7 . 6  m  ( 3  i n . )
r e l ati ve  to  th e  fr am e  o f th e  h o l d e r  d u r i n g  e a c h  te s t.

( 1 2 ) T h e  te s t fxture  d o e s  n o t a l l o w th e  h o l d e r  fr a m e  to  m o ve
m o r e  th a n  7 . 6  m  ( 3  i n . )  r e l a ti ve  to  th e  b a s e  o f th e  te s t
s l e d .

( 1 3 ) E ac h  h o l d e r  b e ar s  a  l ab e l  affxed  b y th e  h o l d e r  m an u fac ‐
tu r e r  c e r ti fyi n g c o m p l i an c e  to  th e s e  specifcations.

4 . 1 3 . 5 . 3  E q u i p m e n t M o u n ti n g.

4 . 1 3 . 5 . 3 . 1    Al l  e q u i p m e n t r e q u i r e d  to  b e  u s e d  d u r i n g  an  e m e r ‐
ge n c y r e s p o n s e  s h al l  b e  s e c u r e l y fas te n e d .

4 . 1 3 . 5 . 3 . 2    Al l  e q u i p m e n t n o t r e q u i r e d  to  b e  u s e d  d u r i n g  an
e m e r g e n c y r e s p o n s e ,  wi th  th e  e x c e p ti o n  o f S C B A u n i ts ,  s h a l l

n o t b e  m o u n te d  i n  a d r i vi n g o r  c r e w ar e a u n l e s s  i t i s  c o n ta i n e d
i n  a fu l l y e n c l o s e d  an d  l atc h e d  c o m p ar tm e n t c ap ab l e  o f

c o n tai n i n g  th e  c o n te n ts  wh e n  a  9  g fo r c e  i s  ap p l i e d  i n  th e
l o n gi tu d i n a l  ax i s  o f th e  ve h i c l e  o r  a  3  g fo r c e  i s  a p p l i e d  i n  a n y
o th e r  d i r e c ti o n ,  o r  th e  e q u i p m e n t i s  m o u n te d  i n  a b r ac ke t( s )

th a t c a n  c o n ta i n  th e  e q u i p m e n t wh e n  th e  e q u i p m e n t i s  s u b j e c ‐
te d  to  th o s e  s a m e  fo r c e s .
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4 . 1 3 . 6    S i gn s  vi s i b l e  fr o m  e ac h  s e ate d  p o s i ti o n  th a t s tate  “ O c c u ‐
p an ts  m u s t b e  s e a te d  a n d  we a r i n g  a  s e a t b e l t wh e n  ap p ar a tu s  i s

i n  m o ti o n ”  s h al l  b e  p r o vi d e d .

4 . 1 3 . 7  O n b o ard  D ata M an age m e n t an d  C o m m u n i c ati o n s
E q u i p m e n t.    T h e  p u r c h a s e r  s h a l l  s p e c i fy wh at th e  c o n tr ac to r
n e e d s  to  p r o vi d e  i n  te r m s  o f o n b o ar d  d ata m an a ge m e n t an d

c o m m u n i c a ti o n s  e q u i p m e n t fo r  th e  ap p ar a tu s .

4 . 1 3 . 7 . 1    F o r  e ac h  c a te g o r y o f e q u i p m e n t l i s te d  i n  4 . 1 3 . 7 . 5 ,  th e
p u r c h as e r  s h al l  s p e c i fy wh at e q u i p m e n t th e  c o n tr a c to r  i s  to

s u p p l y a n d  i n s tal l .

4 . 1 3 . 7 . 2    F o r  e ac h  c ate g o r y o f e q u i p m e n t l i s te d  i n  4 . 1 3 . 7 . 5 ,  th e
p u r c h a s e r  s h a l l  s p e c i fy wh a t p u r c h a s e r-s u p p l i e d  e q u i p m e n t th e
c o n tr ac to r  i s  to  i n s ta l l .

4 . 1 3 . 7 . 3 *    F o r  e a c h  c ate g o r y o f e q u i p m e n t l i s te d  i n  4 . 1 3 . 7 . 5 ,
th e  p u r c h as e r  s h al l  s p e c i fy wh at ac c o m m o d a ti o n s  s u c h  a s

s p ac e ,  p o we r,  an te n n a b as e s ,  an d  s o  o n  th e  c o n tr a c to r  i s  to
p r o vi d e  to  s u p p o r t p u r c h as e r-i n s tal l e d  e q u i p m e n t.

4 . 1 3 . 7 . 4    F o r  e ac h  c ate g o r y o f e q u i p m e n t l i s te d  i n  4 . 1 3 . 7 . 5 ,  th e
p u r c h a s e r  s h al l  s p e c i fy i f n o  e q u i p m e n t i n  th a t c ate g o r y i s  to  b e
s u p p l i e d  o r  i n s tal l e d ,  o r  h ave  an y a c c o m m o d ati o n s  p r o vi d e d .

4 . 1 3 . 7 . 5    T h e  p u r c h a s e r  s h al l  p r o vi d e  th e  i n fo r m a ti o n  i d e n ti ‐
fed  i n  4 . 1 3 . 7 . 1  th r o u g h  4 . 1 3 . 7 . 4  fo r  th e  fo l l o wi n g:

( 1 ) * M AD AS
( 2 ) M o b i l e  d ata te r m i n al s  o r  o th e r  c o m p u te r  e q u i p m e n t
( 3 ) Traffc  p r e e m p ti o n  e q u i p m e n t
( 4 ) * Ve h i c l e  d ata r e c o r d e r
( 5 ) * V2 X  c o m m u n i c a ti o n s

4 . 1 3 . 8 *    I f a l ate r al  ac c e l e r ati o n  i n d i c a to r  i s  p r o vi d e d ,  i t s h a l l
b e  ad j u s ta b l e  fo r  s e n s i ti vi ty an d  p r o vi d e  b o th  vi s u a l  an d  a u d i o

war n i n g  s i g n al s  an d  war n i n gs  to  th e  d r i ve r.

4 . 1 4  B o d y.

4 . 1 4 . 1    T h e  b o d y s h a l l  b e  c o n s tr u c te d  o f m ate r i al s  th a t ar e  o f
th e  l i gh te s t we i g h t c o n s i s te n t wi th  th e  s tr e n g th  n e c e s s ar y fo r

o ff-p a ve m e n t o p e r ati o n  o ve r  r o u g h  te r r ai n  an d  e x p o s u r e  to
e x c e s s  h e at,  an d  b o d y p an e l s  s h a l l  b e  r e m o vab l e  wh e r e  n e c e s ‐

s a r y to  p r o vi d e  a c c e s s  to  th e  i n te r i o r  o f th e  ve h i c l e .

4 . 1 4 . 2    Ac c e s s  d o o r s  s h a l l  b e  p r o vi d e d  fo r  th o s e  ar e a s  o f th e
i n te r i o r  o f th e  ve h i c l e  th at ar e  i n s p e c te d  fr e q u e n tl y,  i n c l u d i n g ,

b u t n o t l i m i te d  to ,  th e  fo l l o wi n g :

( 1 ) E n g i n e
( 2 ) P u m p
( 3 ) F o am -p r o p o r ti o n i n g s ys te m
( 4 ) B atte r y s to r ag e
( 5 ) F l u i d  r e s e r vo i r s

4 . 1 4 . 3    C o m p ar tm e n ts  fo r  s to r a ge  o f e q u i p m e n t an d  to o l s  to
b e  c ar r i e d  o n  th e  ve h i c l e  s h a l l  h ave  th e  fo l l o wi n g c h ar a c te r i s ‐
ti c s :

( 1 ) B e  we ath e r  r e s i s ta n t
( 2 ) B e  s e l f- d r ai n i n g
( 3 ) B e  l i g h te d

4 . 1 4 . 4    A wo r ki n g d e c k th a t i s  r e i n fo r c e d  an d  c o n s tr u c te d  o f,
o r  c o ve r e d  wi th ,  a s l i p - r e s i s ta n t m ate r i al  s h a l l  b e  p r o vi d e d  an d

r e i n fo r c e d  a d e q u a te l y to  a l l o w th e  c r e w to  p e r fo r m  i ts  d u ti e s  i n
th e  p r i m ar y tu r r e t a r e a,  c a b  h a tc h  ar e a ,  wate r  tan k to p  fll  ar e a
an d  fo am -l i q u i d  to p  fll  ar e a,  an d  i n  o th e r  ar e a s  wh e r e  ac c e s s  to

c o m p l e m e n tar y o r  i n s tal l e d  e q u i p m e n t i s  n e c e s s ar y.

4 . 1 4 . 5    H a n d r ai l s  o r  b u l war ks  s h al l  b e  p r o vi d e d  wh e r e  n e c e s ‐
s a r y fo r  th e  s afe ty an d  c o n ve n i e n c e  o f th e  c r e w.

4 . 1 4 . 5 . 1    Ac c e s s  h an d r ai l s  o r  h a n d h o l d s  s h al l  b e  p r o vi d e d  a t
e a c h  e n tr an c e  to  a d r i vi n g o r  c r e w c o m p ar tm e n t an d  at e a c h

p o s i ti o n  wh e r e  s te p s  o r  l ad d e r s  fo r  c l i m b i n g ar e  l o c a te d .

4 . 1 4 . 5 . 2    E x te r i o r  a c c e s s  h an d r ai l s  s h al l  b e  c o n s tr u c te d  o f o r
c o ve r e d  wi th  a s l i p -r e s i s tan t,  n o n c o r r o s i ve  m a te r i al .

4 . 1 4 . 5 . 3    E x te r i o r  ac c e s s  h a n d r a i l s  s h a l l  b e  b e twe e n  2 5 . 4  m m
an d  4 1 . 2 7 5  m m  ( 1  i n .  an d  1 5 ∕8  i n . ) .

4 . 1 4 . 6    S te p s  o r  l a d d e r s  s h al l  b e  p r o vi d e d  fo r  a c c e s s  to  th e  to p
fll  a r e a.

4 . 1 4 . 6 . 1    T h e  l o we r m o s t s te p ( s )  s h al l  b e  p e r m i tte d  to  e x te n d
b e l o w th e  a n gl e  o f ap p r o ac h  o r  d e p ar tu r e  o r  gr o u n d  c l e ar a n c e

l i m i ts  i f i t i s  d e s i gn e d  to  s wi n g c l e ar.

4 . 1 4 . 6 . 2    Al l  o th e r  s te p s  s h a l l  b e  r i gi d l y c o n s tr u c te d  an d
c o n s tr u c te d  o f,  o r  c o ve r e d  wi th ,  a  s l i p - r e s i s ta n t m ate r i a l .

4 . 1 4 . 6 . 3    T h e  l o we r m o s t s te p ( s )  s h al l  b e  n o  m o r e  th a n
5 5 8 . 8  m m  ( 2 2  i n . )  a b o ve  l e ve l  g r o u n d  wh e n  th e  ve h i c l e  i s  fu l l y
l o ad e d .

4 . 1 4 . 6 . 4    L i gh ti n g  s h a l l  b e  p r o vi d e d  to  i l l u m i n ate  s te p s  an d
wal kwa ys .

4 . 1 4 . 7    A fr o n t b u m p e r  s h a l l  b e  m o u n te d  o n  th e  ve h i c l e  an d
s e c u r e d  to  th e  fr am e  s tr u c tu r e .

4 . 1 4 . 8    Attac h m e n ts  s h a l l  b e  p r o vi d e d  fo r  al l  to o l s ,  e q u i p m e n t,
a n d  o th e r  i te m s  th at th e  p u r c h a s e r  specifes  to  b e  fu r n i s h e d  o n

th e  ve h i c l e .

4 . 1 4 . 8 . 1    E q u i p m e n t h o l d e r s  s h al l  b e  a ttac h e d  an d  d e s i g n e d  s o
th a t e q u i p m e n t r e m a i n s  i n  p l a c e  u n d e r  a l l  o p e r a ti n g c o n d i ‐

ti o n s .

4 . 1 4 . 8 . 2    T h e  e q u i p m e n t h o l d e r s  s h a l l  al l o w th e  e q u i p m e n t to
b e  r e ad i l y ac c e s s i b l e  an d  r e m o vab l e  fo r  u s e .

4 . 1 4 . 9 *    E ac h  s to r ag e  c o m p ar tm e n t identifed  b y th e  ve h i c l e
m a n u fac tu r e r  fo r  u s e  b y th e  p u r c h as e r  s h a l l  b e  l ab e l e d  wi th
te s te d  we i g h t.

4 . 1 4 . 1 0    C o m p ar tm e n t l o ad i n g s h al l  n o t b e  e x c e e d e d  as  i d e n ti ‐
fed  at th e  ti m e  o f ve h i c l e  m a n u fac tu r e .

4 . 1 4 . 1 1    P r o vi s i o n s  s h a l l  b e  m ad e  fo r  m o u n ti n g  to o l s  an d
e q u i p m e n t,  a s  specifed  b y th e  p u r c h a s e r,  o n  th e  tr u c k.

4 . 1 4 . 1 2    S p e c i a l  to o l s  fo r  s e r vi c i n g  th e  ve h i c l e ,  fre  s u p p r e s s i o n
s ys te m ,  an d  an y o f th e  a u x i l i ar y e q u i p m e n t s h al l  b e  identifed
specifcally b y th e  ve h i c l e  m an u fac tu r e r  an d  fu r n i s h e d  as  n e c e s ‐

s a r y b y th e  ve h i c l e  m an u fa c tu r e r.

4 . 1 5  Firefghting S ys te m s  an d  Age n ts .

4 . 1 5 . 1    F o r  ARF F  p u r p o s e s ,  ve h i c l e s  u s i n g p r i m ar y e x ti n g u i s h ‐
i n g a ge n ts  s h al l  b e  te s te d  i n  ac c o r d a n c e  wi th  al l  r e q u i r e m e n ts
o f C h ap te r s  1  th r o u g h  3 ,  an d  2 7  th r o u g h  2 9  o f N F PA 4 6 0 .

4 . 1 5 . 2    Ve h i c l e s  d e s i gn e d  to  d i s c h ar g e  c o m p l e m e n tar y ag e n ts
s h a l l  r e q u i r e  th e  u s e  o f c o m p l e m e n ta r y ag e n ts  th at a r e  c o m p a t‐

i b l e  wi th  th e  p r i m ar y a ge n t.

4 . 1 5 . 3 *    Al l  c o m p o n e n ts  o f th e  a ge n t s ys te m s  m ad e  o f m ate r i ‐
al s  r e s i s tan t to  c o r r o s i o n  b y th e  p r i m ar y ag e n t,  p r i m ar y ag e n t/

wate r  s o l u ti o n ,  wa te r,  a n d ,  wh e r e  specifed,  th e  c o m p l e m e n tar y
a ge n t.
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4 . 1 5 . 4    C o m b i n ati o n s  o f h i g h -p r e s s u r e  l i n e s ,  va l ve s ,  an d  q u i c k
d i s c o n n e c t fttings  th a t a l l o w fo r  th e  i n -s e r vi c e  reflling  o f

p r o p e l l an ts  wi th o u t r e q u i r i n g  th e  r e m o val  o f th e  h i g h -p r e s s u r e
ve s s e l s  fr o m  th e  tr u c k s h a l l  b e  p e r m i tte d .

4 . 1 6  Age n t P u m p ( s )  an d  P u m p  D ri ve .

4 . 1 6 . 1  Age n t P u m p ( s ) .

4 . 1 6 . 1 . 1    T h e  wate r  p u m p ( s )  s h al l  b e  c o n s tr u c te d  o f c o r r o s i o n -
r e s i s ta n t m e tal s  o f th e  s i n g l e -s tag e  o r  m u l ti p l e - s tag e  c e n tr i fu g al

typ e  ag r e e d  u p o n  b y th e  e n d  u s e r  an d  m a n u fac tu r e r,  an d
d e s i g n e d  fo r  e m e r g e n c y s e r vi c e .

4 . 1 6 . 1 . 1 . 1    P u m p s  s h al l  b e  gr a vi ty p r i m e d  fr o m  th e  ve h i c l e
ta n k.

4 . 1 6 . 1 . 1 . 2    T h e  p u m p  an d  p i p i n g  s ys te m  s h al l  b e  d e s i gn e d  to
e l i m i n ate  th e  e n tr a p m e n t o f ai r.

4 . 1 6 . 1 . 2    Al l  p r o p o r ti o n i n g s ys te m  c o m p o n e n ts  s h al l  b e  m ad e
o f m ate r i al s  r e s i s tan t to  c o r r o s i o n  b y a l l  p r i m ar y a ge n ts .

4 . 1 6 . 1 . 3    Wh e r e  d i s c h a r gi n g fo a m  s o l u ti o n ,  th e  p u m p i n g
s ys te m  s h a l l  b e  c a p a b l e  o f d i s c h ar g i n g  at a  r ate  e q u a l  to  o r
e x c e e d i n g th e  to tal  r e q u i r e m e n ts  o f th e  r o o f o r  b o o m -m o u n te d
tu r r e t( s ) ,  b u m p e r  tu r r e t o r  gr o u n d  s we e p  n o z z l e s ,  h an d l i n e

n o z z l e s ,  a n d  u n d e r tr u c k n o z z l e s ,  wh e r e  specifed,  d i s c h a r gi n g
s i m u l tan e o u s l y a t d e s i gn e d  p r e s s u r e s .

4 . 1 6 . 2  P u m p  D ri ve .

4 . 1 6 . 2 . 1    T h e  p u m p ( s )  d r i ve  s h al l  al l o w o p e r a ti o n  o f th e
p u m p ( s )  an d  s i m u l tan e o u s  o p e r ati o n  o f th e  ve h i c l e .

4 . 1 6 . 2 . 1 . 1    T h e  p u m p ( s )  s h a l l  n o t b e  affe c te d  b y c h an g e s  i n
tr a n s m i s s i o n  r ati o s  o r  th e  ac tu a ti o n  o f c l u tc h e s  i n  th e  ve h i c l e
d r i ve .

4 . 1 6 . 2 . 1 . 2    T h e  d e s i g n  o f th e  d r i ve  s ys te m  a n d  c o n tr o l s  s h a l l
p r e ve n t d a m a ge  to  th e  d r i ve  a n d  m i n i m i z e  l u r c h i n g o f th e  ve h i ‐

c l e  wh e n  th e  ve h i c l e  d r i ve  i s  e n ga ge d  d u r i n g p u m p i n g  o p e r a‐
ti o n s .

4 . 1 6 . 2 . 1 . 3    T h e  p u m p ( s )  d r i ve  s ys te m  s h al l  b e  c ap ab l e  o f
ab s o r b i n g th e  m ax i m u m  to r q u e  d e l i ve r e d  b y th e  e n g i n e  to  th e
p u m p ( s )  a n d  wi th s ta n d i n g  th e  e n ga ge m e n t o f th e  p u m p ( s )  a t

a l l  e n g i n e  an d  ve h i c l e  s p e e d s  an d  u n d e r  a l l  o p e r a ti n g c o n d i ‐
ti o n s .

4 . 1 6 . 2 . 1 . 4    T h e  o p e r ati o n  o f th e  p u m p ( s )  s h al l  n o t,  u n d e r  a n y
c o n d i ti o n s ,  c au s e  th e  e n g i n e  to  s tal l  o r  c au s e  m o r e  th an  a s l i g h t

a n d  m o m e n tar y r e d u c ti o n  i n  e n gi n e  s p e e d  an d  c o n s e q u e n t
d r o p  i n  p u m p  p r e s s u r e .

4 . 1 6 . 2 . 2    Wh i l e  p u m p i n g  at r ate d  c ap ac i ty,  th e  d r i ve  s h al l  a l l o w
c o n tr o l l e d  ve h i c l e  o p e r a ti o n s  at a  m i n i m u m  s p e e d  o f 1 6 . 1  kp h

( 1 0  m p h )  i n  fo r wa r d  d i r e c ti o n  an d  m i n i m u m  s p e e d  o f 8  kp h
( 5  m p h )  i n  r e ar war d  d i r e c ti o n .

4 . 1 6 . 2 . 2 . 1    D u r i n g s h i fti n g  fr o m  fo r war d  to  r e a r war d  d r i ve ,  th e
p u m p i n g  s ys te m  s h al l  m a i n tai n  th e  p r e s e t d i s c h ar g e  p r e s s u r e .

4 . 1 6 . 2 . 2 . 2    T h e  p u m p ( s )  d r i ve  s h a l l  h ave  th e  p o we r  c a p ac i ty to
p r o vi d e  th e  p u m p ( s )  d i s c h a r ge  r e q u i r e m e n ts  o f 4 . 1 6 . 1 . 3  wh i l e

th e  ve h i c l e  i s  b e i n g p r o p e l l e d  u n d e r  a l l  o p e r ati n g  c o n d i ti o n s
wh e r e  frefghting  c a p a b i l i ty i s  n e e d e d .

4 . 1 6 . 2 . 3    I f a n  i n d e p e n d e n t e n g i n e  i s  u s e d  to  d r i ve  th e
p u m p ( s ) ,  i t s h al l  o p e r ate  wi th  th e  s a m e  fu e l  an d  e l e c tr i c al
s ys te m  as  th e  c h a s s i s  e n g i n e

4 . 1 6 . 3  Tan k- to - P um p  C o n n e c ti o n s .

4 . 1 6 . 3 . 1    T h e  tan k-to - p u m p  s ys te m  s h a l l  b e  d e s i g n e d  fo r  fow at
th e  p u m p i n g  r ate s  r e q u i r e d  b y 4 . 1 6 . 1 . 3 .

4 . 1 6 . 3 . 2    A d r a i n  s h a l l  b e  at th e  l o we s t p o i n t wi th  a  va l ve  fo r
d r ai n i n g  al l  th e  l i q u i d  fr o m  th e  p u m p i n g  s ys te m .

4 . 1 6 . 4  D i s c h arge  C o n n e c ti o n s .    Al l  c o u p l i n g s  s h al l  b e  specifed
b y th e  p u r c h as e r  to  th e  s tan d ar d  fo r  th e  ai r p o r t.

4 . 1 6 . 5  P i p i n g,  C o u p l i n gs ,  an d  Val ve s .

4 . 1 6 . 5 . 1    U n i o n  o r  r u b b e r-ga s ke te d  fttings  s h al l  b e  p r o vi d e d
wh e r e  n e c e s s ar y to  fa c i l i ta te  r e m o va l  o f p i p i n g.

4 . 1 6 . 5 . 2    P i p i n g  s h al l  b e  p r o vi d e d  wi th  fexible  c o u p l i n gs  to
m i n i m i z e  s tr e s s .

4 . 1 6 . 5 . 3    Al l  val ve s  s h al l  b e  o f th e  q u a r te r-tu r n  typ e  an d  s e l e c ‐
te d  fo r  e as e  o f o p e r ati o n  an d  fr e e d o m  fr o m  l e a ka ge .

4 . 1 6 . 5 . 4    T h e  ta n k- to -p u m p  s i d e  o f th e  p u m p  p i p i n g s h a l l  b e
l e ak fr e e .

4 . 1 6 . 5 . 5    Al l  wate r  an d  fo am  s o l u ti o n  d i s c h ar g e  p i p i n g ,
to g e th e r  wi th  th e  ag e n t p u m p ( s ) ,  s h al l  b e  te s te d  at 5 0  p e r c e n t

a b o ve  th e  s ys te m  o p e r ati n g  p r e s s u r e .

4 . 1 6 . 5 . 6    An y 3  i n .  ( 7 5  m m )  o r  l ar g e r  i n ta ke  val ve  to  th e  wate r
p u m p ,  e x c e p t th e  ta n k-to -p u m p  val ve ,  s h al l  b e  a  s l o w-o p e r a ti n g

va l ve .

4 . 1 6 . 6  O ve rh e at P ro te c ti o n .    An  a u to m a ti c  s ys te m  wi th  a  vi s u al
al a r m  s h a l l  b e  p r o vi d e d  to  p r e ve n t o ve rh e ati n g  o f th e  p u m p s

wh i l e  th e y a r e  e n g ag e d  a n d  o p e r ati n g  at z e r o  d i s c h a r ge .

4 . 1 6 . 7  P re s s ure  Re l i e f S ys te m .    A p r e s s u r e  r e l i e f s ys te m  s h a l l
b e  p r o vi d e d  to  p r o te c t th e  s ys te m  fr o m  d a m a ge .

4 . 1 6 . 8  D rai n s .    A d r a i n a ge  s ys te m  s h al l  b e  p r o vi d e d  ap p r o p r i ‐
a te  fo r  th e  d e s i g n  o f th e  ve h i c l e .

4 . 1 7  Wate r Tan k.

4 . 1 7 . 1  C ap ac i ty.

4 . 1 7 . 1 . 1    A wa te r  ta n k s h a l l  h ave  a  u s a b l e  c a p ac i ty a s  specifed
i n  Ta b l e  4 . 2 . 1 . 2 ( a)  an d  Ta b l e  4 . 2 . 1 . 2 ( b ) .

4 . 1 7 . 1 . 2    T h e  r ate d  c a p ac i ty o f th e  ta n k s h a l l  b e  e q u a l  to  th e
u s ab l e  c a p ac i ty th a t c a n  b e  p u m p e d  fr o m  th e  tan k wh i l e  th e

ve h i c l e  i s  p ar ke d  o n  l e ve l  g r o u n d .

4 . 1 7 . 1 . 3    T h e  tan k o u tl e ts  s h a l l  b e  ar r an g e d  to  a l l o w th e  u s e  o f
at l e as t 8 5  p e r c e n t o f th e  r ate d  c ap ac i ty wi th  th e  ve h i c l e  p o s i ‐
ti o n e d  as  fo l l o ws :

( 1 ) O n  a 2 0  p e r c e n t s i d e  s l o p e
( 2 ) O n  a 3 0  p e r c e n t as c e n d i n g g r ad e
( 3 ) O n  a 3 0  p e r c e n t d e s c e n d i n g g r ad e

4 . 1 7 . 2  C o n s tr u c ti o n .

4 . 1 7 . 2 . 1    T h e  ta n k s h a l l  b e  c o n s tr u c te d  to  r e s i s t al l  fo r m s  o f
d e te r i o r ati o n  th a t c o u l d  b e  c a u s e d  b y th e  wate r  a n d  th e  fo a m

c o n c e n tr a te  wh i l e  a ffo r d i n g th e  s tr u c tu r a l  i n te g r i ty n e c e s s ar y
fo r  o ff-r o ad  o p e r ati o n .

4 . 1 7 . 2 . 2    T h e  tan k s h a l l  h a ve  th e  fo l l o wi n g  c h a r ac te r i s ti c s :

( 1 ) B e  e q u i p p e d  wi th  r e m o vab l e  m an h o l e  c o ve r s  o ve r  th e
tan k d i s c h a r ge
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( 2 ) B e  d e s i gn e d  to  al l o w fo r  i n te r n al  an d  e x te r n a l  i n s p e c ti o n
a n d  s e r vi c e

( 3 ) H ave  l o n g i tu d i n al  a n d  tr an s ve r s e  baffes
( 4 ) H ave  a  m i n i m u m  6 3 . 5  m m  ( 2 1 ∕2  i n . )  c ap a c i ty d r ai n

c o n n e c ti o n  i n s ta l l e d  at th e  b o tto m  o f th e  s u m p

4 . 1 7 . 2 . 3    P r o vi s i o n s  s h al l  b e  m a d e  fo r  n e c e s s a r y overfow an d
ve n ti n g .

4 . 1 7 . 2 . 3 . 1    Ve n ti n g  s h a l l  b e  s i z e d  to  a l l o w a ge n t d i s c h ar g e  at
th e  m ax i m u m  d e s i gn  fow r a te  wi th o u t d a n ge r  o f tan k c o l l a p s e .

4 . 1 7 . 2 . 3 . 2    Ve n ts  s h a l l  b e  s i z e d  to  al l o w r ap i d  a n d  c o m p l e te  fll‐
ing  wi th o u t e x c e e d i n g  th e  i n te r n al  p r e s s u r e  d e s i g n  l i m i t o f th e

tan k.

4 . 1 7 . 2 . 3 . 3    Overfows  s h al l  b e  d e s i g n e d  to  p r e ve n t l o s s  o f wate r
fr o m  th e  ta n k d u r i n g  m an e u ve r i n g an d  to  d i r e c t th e  d i s c h a r ge

o f overfow wate r  d i r e c tl y to  th e  g r o u n d .

4 . 1 7 . 2 . 4    T h e  wate r  tan k s h a l l  h ave  th e  fo l l o wi n g  c h ar a c te r i s ‐
ti c s :

( 1 ) B e  m o u n te d  i n  a m a n n e r  th at l i m i ts  th e  tr an s fe r  o f th e
to r s i o n al  s tr ai n s  fr o m  th e  c h as s i s  fr a m e  to  th e  tan k d u r i n g
o ff- p ave m e n t d r i vi n g

( 2 ) B e  s e p ar ate  an d  d i s ti n c t fr o m  th e  c r e w c o m p a r tm e n t,
e n gi n e  c o m p a r tm e n t,  a n d  c h as s i s

( 3 ) B e  ab l e  to  b e  r e m o ve d  a s  a  u n i t
( 4 ) B e  p e r m i tte d  to  b e  an  i n te g r al  p ar t o f u n i ti z e d  r i gi d  b o d y

c o n s tr u c ti o n

4 . 1 7 . 2 . 5    T h e  wa te r  ta n k s h al l  b e  e q u i p p e d  wi th  a t l e a s t o n e
to p  fll  o p e n i n g o f n o t l e s s  th an  2 0 . 3  c m  ( 8  i n . )  i n te r n al  d i a m e ‐
te r.

4 . 1 7 . 2 . 5 . 1    T h e  wa te r  tan k to p  fll  s h al l  b e  e q u i p p e d  wi th  a n
e as i l y r e m o va b l e  s tr ai n e r  o f 6 . 4  m m  ( 1 ∕4  i n . )  m e s h  c o n s tr u c ti o n .

4 . 1 7 . 2 . 5 . 2    T h e  wate r  tan k to p  fll  o p e n i n g  s h al l  b e  e q u i p p e d
wi th  a c ap  d e s i gn e d  to  p r e ve n t s p i l l ag e .

4 . 1 7 . 2 . 6    F o r  ve h i c l e s  l e s s  th a n  1 9 9 9  L  ( 5 2 8  g al ) ,  th e  wa te r  tan k
s h a l l  b e  e q u i p p e d  wi th  at l e a s t o n e  to p  fll  o p e n i n g  o f n o t l e s s

th an  1 2 7  m m  ( 5  i n . )  i n te r n al  d i a m e te r.

4 . 1 7 . 3  Tan k  Fi l l  C o n n e c ti o n ( s ) .

4 . 1 7 . 3 . 1    A ta n k fll  c o n n e c ti o n ( s )  s h al l  b e  p r o vi d e d  i n  a p o s i ‐
ti o n  wh e r e  i t c an  b e  r e a c h e d  e as i l y fr o m  th e  gr o u n d .

4 . 1 7 . 3 . 2    Al l  c o u p l i n g s  s h a l l  b e  specifed  b y th e  p u r c h as e r  to
th e  s ta n d ar d  fo r  th e  a i r p o r t.

4 . 1 7 . 3 . 3    T h e  c o n n e c ti o n ( s )  s h al l  b e  p r o vi d e d  wi th  s tr a i n e r s  o f
6 . 4  m m  ( 1 ∕4  i n . )  m e s h .

4 . 1 7 . 3 . 4    T h e  tan k fll  c o n n e c ti o n ( s )  s h al l  b e  s i z e d  to  al l o w fll‐
ing o f th e  wa te r  tan k i n  2  m i n u te s  a t a  p r e s s u r e  o f 5 5 1 . 6  kP a

( 8 0  p s i )  a t th e  ta n k i n take  c o n n e c ti o n .

4 . 1 7 . 3 . 5    T h e  tan k c o n n e c ti o n s  s h a l l  c o m p l y wi th  th e  fo l l o w‐
i n g :

( 1 ) H a ve  c h e c k val ve s
( 2 ) B e  c o n s tr u c te d  s o  th at wate r  i s  n o t l o s t fr o m  th e  tan k

wh e n  a  c o n n e c ti o n  o r  d i s c o n n e c ti o n  i s  m ad e

4 . 1 8 *  Fo am  S ys te m .

4 . 1 8 . 1  Fo am - L i q u i d  C o n c e n trate  Tan k( s ) .

4 . 1 8 . 1 . 1    T h e  p u r c h a s e r  s h al l  s p e c i fy th e  p e r c e n t c o n c e n tr ate
fo am  s ys te m  to  b e  p r o vi d e d  fo r  i t to  h ave  a  wo r ki n g  c ap ac i ty
suffcient fo r  two  tan ks  o f wate r  at th e  m a x i m u m  to l e r a n c e
specifed  i n  S e c ti o n  2 8 . 2  o f N F PA 4 6 0 .

4 . 1 8 . 1 . 2    T h e  ta n k( s )  s h a l l  b e  d e s i gn e d  fo r  c o m p ati b i l i ty wi th
th e  fo a m  c o n c e n tr a te  b e i n g  u s e d .

4 . 1 8 . 1 . 3    Ta n ks  s h al l  b e  d e s i gn e d  to  a l l o w fo r  i n te r n a l  an d
e x te r n al  i n s p e c ti o n  a n d  s e r vi c e .

4 . 1 8 . 1 . 4    T h e  tan k o u tl e ts  s h al l  b e  l o c ate d  a b o ve  th e  b o tto m  o f
th e  s u m p  an d  p r o vi d e  c o n ti n u o u s  fo a m -l i q u i d  c o n c e n tr ate  to

th e  fo a m  p r o p o r ti o n i n g  s ys te m ,  wi th  th a t s ys te m  o p e r a ti n g a s
specifed  i n  4 . 1 8 . 4  an d  wi th  th e  ve h i c l e  d i s c h a r gi n g two  tan k
l o ad s  o f u s ab l e  wa te r  as  specifed  i n  4 . 1 7 . 1 .

4 . 1 8 . 1 . 5    I f s e p ar ate  fr o m  th e  wate r  ta n k,  th e  fo am -l i q u i d  tan k
s h a l l  b e  m o u n te d  i n  a  m an n e r  th a t l i m i ts  th e  tr an s fe r  o f th e

to r s i o n al  s tr ai n s  fr o m  th e  c h as s i s  fr am e  to  th e  tan k d u r i n g o ff-
p ave m e n t d r i vi n g .

4 . 1 8 . 1 . 5 . 1    T h e  fo am -l i q u i d  c o n c e n tr a te  ta n k s h a l l  b e  r e m o va‐
b l e  as  a u n i t.

4 . 1 8 . 1 . 5 . 2    F o am -l i q u i d  c o n c e n tr a te  tan ks  u s e d  a s  an  i n te g r al
p ar t o f u n i ti z e d  r i g i d  b o d y c o n s tr u c ti o n  s h a l l  b e  p e r m i tte d .

4 . 1 8 . 1 . 5 . 3    A fexible  tan k s h al l  b e  s tr u c tu r a l l y s u p p o r te d  to
r e s i s t te ar i n g i n d e p e n d e n tl y o f th e  fuid  l e ve l s  i n  e i th e r  th e
wate r  o r  fo am  ta n ks .

4 . 1 8 . 1 . 5 . 4    T h e  s tr u c tu r a l  s u p p o r t s h a l l  n o t b e  d e p e n d e n t o n
th e  fuid  l e ve l  i n  e i th e r  th e  wa te r  tan k o r  th e  fo am  tan k.

4 . 1 8 . 1 . 6    A to p  fll  tr o u g h  s h al l  h ave  th e  fo l l o wi n g  c h ar a c te r i s ‐
ti c s :

( 1 ) B e  e q u i p p e d  wi th  a m e s h  s c r e e n  c o n s tr u c te d  o f n o n c o r ‐
r o s i ve  m ate r i a l s  a n d  c o n ta i n e r  o p e n e r s  to  al l o w e m p tyi n g
1 8 . 9  L  ( 5  g al )  fo a m -l i q u i d  c o n c e n tr ate  c o n ta i n e r s  i n to  th e

s to r ag e  tan k( s )
( 2 ) B e  c o n n e c te d  to  th e  fo am -l i q u i d  s to r ag e  tan k( s )  wi th  a  fll

l i n e  d e s i g n e d  to  i n tr o d u c e  fo am -l i q u i d  c o n c e n tr ate  to
m i n i m i z e  fo a m i n g wi th i n  th e  s to r a ge  tan k

4 . 1 8 . 1 . 7    T h e  tan k fll  c o n n e c ti o n ( s )  s h al l  h ave  th e  fo l l o wi n g
c h a r ac te r i s ti c s :

( 1 ) B e  p r o vi d e d  i n  a p o s i ti o n  wh e r e  i t c a n  b e  r e ac h e d ,  b u t
n o t e x c e e d  1 . 5  m  ( 5  ft) ,  fr o m  th e  g r o u n d  to  al l o w th e

p u m p i n g o f fo a m -l i q u i d  c o n c e n tr ate  i n to  th e  s to r a ge
tan k( s )

( 2 ) B e  p r o vi d e d  wi th  s tr a i n e r s  o f 6 . 4  m m  ( 1 ∕4  i n . )  m e s h  an d
h ave  c h e c k va l ve s  o r  b e  c o n s tr u c te d  s o  th at fo am  i s  n o t
l o s t fr o m  th e  tan k wh e n  a c o n n e c ti o n  o r  d i s c o n n e c ti o n  i s
m a d e

4 . 1 8 . 1 . 8    Wh e r e  fexible  ta n ks  a r e  u s e d ,  th e  s u p p l y s ys te m  s h a l l
h ave  th e  fo l l o wi n g  c h ar ac te r i s ti c s :

( 1 ) B e  d e s i g n e d  s o  th at th e  fexible  tan ks  ar e  n o t s u b j e c t to
e x c e s s  p r e s s u r e

( 2 ) B e  c ap a b l e  o f d e l i ve r i n g  fo a m -l i q u i d  at a  r ate  at l e as t
e q u al  to  o r  g r e ate r  th a n  th e  m ax i m u m  d i s c h a r ge  r a te  o f

th e  fo a m  s ys te m
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4 . 1 8 . 1 . 9    T h e  tan k( s )  s h al l  h ave  th e  fo l l o wi n g  c h ar ac te r i s ti c s :

( 1 ) B e  ve n te d  to  al l o w fo r  flling  wi th o u t th e  b u i l d u p  o f p r e s ‐
s u r e

( 2 ) Al l o w e m p tyi n g o f th e  tan k a t th e  m ax i m u m  d e s i gn  fow
r ate  wi th o u t d an g e r  o f c o l l ap s e

( 3 ) H a ve  th e  ve n t o u tl e ts  d i r e c te d  to  th e  gr o u n d  to  p r e ve n t
s p i l l ag e  o f fo am -l i q u i d  c o n c e n tr a te  o n  ve h i c l e  c o m p o ‐

n e n ts

4 . 1 8 . 2  Fo am  P ro p o r ti o n i n g S ys te m  Fl u s h i n g.    T h e  fo a m - l i q u i d
c o n c e n tr a te  s ys te m  s h al l  b e  ar r a n ge d  s o  th at th e  e n ti r e  p i p i n g

s ys te m  c an  b e  fushed  r e ad i l y wi th  c l e ar  wa te r.

4 . 1 8 . 3  Fo am - L i q u i d  C o n c e n trate  P i p i n g.

4 . 1 8 . 3 . 1 *    T h e  fo am -l i q u i d  c o n c e n tr a te  p i p i n g  s h a l l  b e  o f
m a te r i al  r e s i s tan t to  c o r r o s i o n  b y fo am -l i q u i d  c o n c e n tr ate s

a d d r e s s e d  i n  th i s  s tan d a r d .

4 . 1 8 . 3 . 1 . 1    C a r e  s h al l  b e  ta ke n  th at c o m b i n ati o n s  o f d i s s i m i l a r
m e tal s  th at p r o d u c e  ga l van i c  c o r r o s i o n  ar e  n o t s e l e c te d  o r  th a t
s u c h  d i s s i m i l ar  m e ta l s  ar e  e l e c tr i c al l y i n s u l a te d .

4 . 1 8 . 3 . 1 . 2    Wh e r e  p l a s ti c  p i p i n g  i s  u s e d ,  i t s h al l  b e  fab r i c ate d
fr o m  u n p l as ti c i z e d  r e s i n s ,  u n l e s s  i t h as  b e e n  d e m o n s tr ate d  th a t

th e  s ti p u l ate d  p l a s ti c i z e r  d o e s  n o t a d ve r s e l y affe c t th e  p e r fo r m ‐
a n c e  c h ar a c te r i s ti c s  o f th e  fo a m -l i q u i d  c o n c e n tr ate s  a d d r e s s e d
i n  th i s  s tan d a r d .

4 . 1 8 . 3 . 1 . 3    T h e  p l a s ti c  p i p e  s h al l  b e  p e r m i tte d  to  b e  r e i n fo r c e d
wi th  g l a s s  fbers.

4 . 1 8 . 3 . 2    T h e  fo am -l i q u i d  c o n c e n tr ate  p i p i n g  s h a l l  b e  s i z e d  to
a l l o w th e  m ax i m u m  r e q u i r e d  fow r ate .

4 . 1 8 . 3 . 3    T h e  fo a m -l i q u i d  c o n c e n tr a te  p i p i n g  s h a l l  b e  ar r an g e d
to  p r e ve n t wa te r  fr o m  e n te r i n g  th e  fo a m  tan k.

4 . 1 8 . 4  Fo am  P ro p o r ti o n i n g S ys te m s .

4 . 1 8 . 4 . 1    T h e  fo am  c o n c e n tr ate  p r o p o r ti o n i n g  s ys te m  s h a l l
p r o vi d e  a m e a n s  o f c o n tr o l l i n g  th e  r a ti o  o f end-user-specifed

fo am  c o n c e n tr ate  to  th e  q u an ti ty o f wate r  i n  th e  fo a m  s o l u ti o n
b e i n g d i s c h ar g e d  fr o m  a l l  orifces  u s e d  fo r  ai r c r a ft frefghting
o p e r ati o n s .

4 . 1 8 . 4 . 2    T h e  p r o p o r ti o n i n g s ys te m  s h al l  b e  ac c u r a te  to
p r o vi d e  fo r  th e  d i s c h ar g e  o f fnished  fo am  wi th i n  th e  r a n ge
specifed  i n  C h ap te r  2 8  o f N F PA 4 6 0 .

4 . 1 8 . 4 . 3    E a c h  n o z z l e  s h al l  h ave  m i n i m u m  fo am  d i s c h a r ge
p atte r n s  an d  m e e t th e  d i s c h a r ge  p a r am e te r s  d e s c r i b e d  i n  Tab l e

4 . 2 . 1 . 2 ( a ) .

4 . 1 8 . 4 . 4    I f a n  i n p u t-b as e d  fo am  te s t s ys te m  i s  specifed  wi th
th e  ve h i c l e  i t s h a l l  b e  o n e  ap p r o ve d  b y th e  AH J .

4 . 1 9  P re m i x e d  Fo am  S o l u ti o n s .

4 . 1 9 . 1  P re m i x e d  — P u m p  S ys te m .

4 . 1 9 . 1 . 1 *    Wh e r e  p r e m i x e d  s o l u ti o n  i n  th e  m ai n  wate r  tan k i s
s e l e c te d  a s  th e  m e a n s  o f p r o p o r ti o n i n g  fo a m  to  wa te r,  th e
a p p r o p r i a te  fo am  c o n c e n tr ate  s h a l l  b e  u s e d  i n  ac c o r d a n c e  wi th

th e  m an u fa c tu r e r  specifcations.

4 . 1 9 . 1 . 2    Wh e r e  p r e m i x e d  s o l u ti o n  i s  u s e d ,  o p e r ati o n  o f th e
ve h i c l e  frefghting  s ys te m  s h al l  c o n fo r m  to  th e  r e q u i r e m e n ts

o f S e c ti o n s  4 . 1 6  an d  4 . 1 7 .

4 . 1 9 . 2  P re m i x e d  — P re s s u ri z e d  S ys te m .

4 . 1 9 . 2 . 1  L i q u i d  Age n t C o n tai n e r( s ) .

4 . 1 9 . 2 . 1 . 1    T h e  s to r a ge  c o n ta i n e r ( s )  fo r  l i q u i d  a ge n t( s )  s h a l l
b e  m a r ke d ,  d e s i gn e d  fo r  p r e s s u r i z ati o n ,  a n d  c o n s tr u c te d  i n
a c c o r d an c e  wi th  th e  AS M E  Boiler and Pressure Vessel Code.

4 . 1 9 . 2 . 1 . 2    T h e  m ate r i al  o f c o n s tr u c ti o n  s h a l l  b e  r e s i s tan t to
c o r r o s i o n  b y th e  AF F F  a ge n t to  b e  s to r e d ,  o r  a l i n i n g m a te r i al

s h a l l  b e  p r o vi d e d .

4 . 1 9 . 2 . 1 . 3    An  AS M E -a p p r o ve d  p r e s s u r e  r e l i e f val ve  an d  p r e s ‐
s u r e  g au g e  th at i n d i c a te s  th e  i n te r n a l  p r e s s u r e  o f th e  ag e n t

s to r ag e  c o n ta i n e r  at a l l  ti m e s  s h al l  b e  p r o vi d e d  o n  th e
c o n tai n e r  an d  s e t to  p r e ve n t p r e s s u r e s  i n  e x c e s s  o f th e  m ax i ‐

m u m  a l l o wab l e  wo r ki n g  p r e s s u r e .

4 . 1 9 . 2 . 1 . 4    A r e ad i l y ac c e s s i b l e  fll  o p e n i n g to  al l o w e as e  i n  fll‐
ing,  a n d  s ti r r i n g  i f n e c e s s ar y,  s h a l l  b e  p r o vi d e d .

4 . 1 9 . 2 . 1 . 4 . 1    T h e  fll  o p e n i n g  s h a l l  b e  i n  c o m p l i a n c e  wi th
AS M E  o r  l o c al  c o d e s  an d  i n  n o  c a s e  b e  l e s s  th an  7 6 . 2  m m

( 3  i n . )  i n  d i a m e te r.

4 . 1 9 . 2 . 1 . 4 . 2    F i l l i n g s h al l  b e  ac c o m p l i s h e d  wi th o u t th e  r e m o val
o f an y o f th e  e x ti n gu i s h e r  p i p i n g  o r  a n y m aj o r  c o m p o n e n t.

4 . 1 9 . 2 . 1 . 5 *    A m e a n s  s h al l  b e  p r o vi d e d  to  d e te r m i n e  th e
c o n te n ts  o f th e  c o n tai n e r  a s  a  g u i d e  i n  r e c h ar g i n g  p a r ti al  l o a d s .

4 . 1 9 . 2 . 2  P ro p e l l an t G as .

4 . 1 9 . 2 . 2 . 1    T h e  p r o p e l l a n t g as  s h a l l  b e  d r y n i tr o g e n  o r  d r y
c o m p r e s s e d  ai r.

4 . 1 9 . 2 . 2 . 2    Al l  p r o p e l l an t g as  c yl i n d e r s  an d  va l ve s  s h a l l  b e
c o n s tr u c te d  a n d  m a r ke d  i n  a c c o r d an c e  wi th  U . S .  D e p ar tm e n t
o f Tr a n s p o r ta ti o n  ( D O T )  r e q u i r e m e n ts  o r  r e g u l a ti o n s .

4 . 1 9 . 2 . 2 . 3    T h e  d e s i g n  o f th e  p r o p e l l an t s o u r c e  s h al l  p r o vi d e
fo r  r e p l a c e m e n t afte r  e a c h  u s e .

4 . 1 9 . 2 . 2 . 3 . 1    D e s i g n  o f th e  p r o p e l l an t s ys te m  s h al l  p r o vi d e  fo r
r e p l a c e m e n t o f th e  h i gh -p r e s s u r e  g as  c yl i n d e r  fr o m  th e  g r o u n d

b y a s i n g l e  p e r s o n .

4 . 1 9 . 2 . 2 . 4    A p r e s s u r e  g au ge  th a t i n d i c ate s  th e  p r e s s u r e  o f th e
p r o p e l l an t ga s  s o u r c e  at al l  ti m e s  s h al l  b e  p r o vi d e d .

4 . 1 9 . 2 . 2 . 5    C yl i n d e r  val ve s ,  ga u g e s ,  an d  p i p i n g s h al l  b e
ar r an g e d  to  p r e c l u d e  ac c i d e n tal  m e c h a n i c al  d am ag e .

4 . 1 9 . 2 . 2 . 6    T h e  c yl i n d e r  val ve  s h al l  b e  c a p a b l e  o f b e i n g  o p e n e d
b y q u i c k-ac ti n g  c o n tr o l  an d  p e r m i t r e m o te  o p e r ati o n .

4 . 1 9 . 2 . 2 . 7    T h e  p r o p e l l an t g as  s u p p l y s h al l  b e  s i z e d  to  p r o vi d e
th e  c ap ab i l i ty to  e x p e l  th e  frefghting  ag e n t a s  we l l  as  to  p u r g e

a l l  p i p i n g  a n d  h o s e  l i n e s  afte r  u s e .

4 . 1 9 . 2 . 3  P re s s ure  Re gul ati o n .

4 . 1 9 . 2 . 3 . 1    P r e s s u r e  r e gu l ati o n  s h al l  b e  d e s i g n e d  to  r e d u c e  th e
c yl i n d e r  p r e s s u r e  au to m ati c a l l y an d  to  h o l d  th e  p r o p e l l an t ga s
p r e s s u r e  at th e  d e s i gn e d  o p e r ati n g  p r e s s u r e  o f th e  l i q u i d  ag e n t

c o n tai n e r ( s ) .

4 . 1 9 . 2 . 3 . 2    Al l  p r e s s u r e -r e g u l ati n g  d e vi c e s  s h al l  b e  s e al e d  o r
p i n n e d  a t th e  d e s i g n e d  o p e r ati n g  p r e s s u r e s  afte r  fnal  ad j u s t‐

m e n t b y th e  s ys te m  m a n u fac tu r e r.
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AI RC RAF T  RE S C U E  AN D  F I RE F I GH T I N G  VE H I C L E S  ( N F PA 4 1 4 ) 1 9 0 0 - 4 5

2 0 2 4  E d i t i o n

4 . 1 9 . 2 . 3 . 3    P r e s s u r e -r e g u l ati n g  d e vi c e s  s h al l  b e  e q u i p p e d  wi th  a
s p r i n g -l o ad e d  r e l i e f val ve  th at r e l i e ve s  an y e x c e s s  p r e s s u r e  th a t

d e ve l o p s  i n  th e  r e g u l ato r.

4 . 1 9 . 2 . 3 . 4    T h e  p r e s s u r e  r e g u l a to r  s h al l  b e  p e r m i tte d  to  b e  o f a
typ e  wi th o u t p r e s s u r e  i n d i c ati n g  ga u g e s .

4 . 1 9 . 2 . 4  P i p i n g an d  Val ve s .

4 . 1 9 . 2 . 4 . 1    Al l  p r o p e l l an t p i p i n g an d  fttings  s h al l  h ave  th e
fo l l o wi n g  c h a r ac te r i s ti c s :

( 1 ) C o n fo r m  to  th e  a p p r o p r i a te  AS M E  d o c u m e n t
( 2 ) B e  d e s i g n e d  to  wi th s tan d  th e  wo r ki n g  p r e s s u r e  o f th e

s ys te m

4 . 1 9 . 2 . 4 . 1 . 1    T h e  d e s i g n  o f th e  p i p i n g an d  va l vi n g  s h al l  p r o vi d e
th e  d e s i r e d  fow o f g as  i n to  th e  s ys te m  a n d  th e  m i n i m u m

am o u n t o f r e s tr i c ti o n  fr o m  th e  l i q u i d  a ge n t c o n ta i n e r ( s )  to  th e
h o s e  c o n n e c ti o n .

4 . 1 9 . 2 . 4 . 1 . 2    Wh e r e  m o r e  th a n  o n e  h o s e  l i n e  i s  p r o vi d e d ,
p i p i n g  an d  fttings  s h a l l  b e  s i z e d  a n d  d e s i gn e d  s o  th at th e r e  i s
e q u al  fow to  e ac h  l i n e ,  r e ga r d l e s s  o f th e  n u m b e r  o f l i n e s

p l a c e d  i n  o p e r a ti o n .

4 . 1 9 . 2 . 4 . 2    P r o vi s i o n s  s h a l l  b e  m ad e  fo r  th e  fo l l o wi n g :

( 1 ) P u r g i n g  o f a l l  p i p i n g an d  h o s e  o f th e  l i q u i d  a fte r  u s e  wi th ‐
o u t d i s c h a r gi n g th e  l i q u i d  ag e n t r e m ai n i n g  i n  th e

c o n tai n e r ( s )
( 2 ) D e p r e s s u r i z ati o n  o f th e  l i q u i d  a ge n t c o n ta i n e r ( s )  wi th o u t

th e  l o s s  o f th e  r e m ai n d e r  o f th e  l i q u i d  ag e n t

4 . 1 9 . 2 . 4 . 3    Re ad i l y a c c e s s i b l e  d r ai n s  s h al l  b e  p r o vi d e d  to  a l l o w
c o m p l e te  d r a i n i n g o f th e  s ys te m .

4 . 1 9 . 2 . 4 . 4    Al l  val ve s  s h a l l  b e  o f th e  q u ar te r-tu r n ,  q u i c k-
o p e n i n g  b a l l  typ e .

4 . 1 9 . 2 . 4 . 4 . 1    A m a x i m u m  o f two  o p e r a ti o n s ,  e x c l u s i ve  o f th e
n o z z l e ,  s h a l l  b e  p r o vi d e d  to  c h ar g e  th e  s ys te m .

4 . 1 9 . 2 . 4 . 4 . 2    C o n tr o l s  s h al l  b e  ar r an g e d  fo r  s i m u l ta n e o u s
c h a r gi n g o f th e  l i q u i d  a ge n t an d  d r y c h e m i c a l  s ys te m s .

4 . 1 9 . 2 . 4 . 4 . 3    Val ve s  o n  th e  g as  c yl i n d e r  specifed  i n  4 . 1 9 . 2 . 2 . 2
s h a l l  n o t b e  r e q u i r e d  to  b e  o f th e  q u ar te r-tu r n ,  q u i c k-o p e n i n g
b a l l  typ e .

4 . 1 9 . 2 . 4 . 5    I d e n ti c al  q u i c k-a c ti n g  c o n tr o l s  s h a l l  b e  p r o vi d e d  to
p r e s s u r i z e  th e  l i q u i d  a ge n t s ys te m  fr o m  th e  c ab  o f th e  ve h i c l e

an d  th e  u n i t.

4 . 1 9 . 2 . 4 . 6    Al l  va l ve s  a n d  p i p i n g  s h a l l  b e  r e s i s ta n t to  c o r r o s i o n
b y th e  fo am -l i q u i d  c o n c e n tr ate .

4 . 1 9 . 2 . 4 . 7    A c h e c k val ve  s h al l  b e  p r o vi d e d  i n  th e  g as  p i p i n g  to
p r e ve n t th e  l i q u i d  a ge n t fr o m  b e i n g  fo r c e d  b a c k i n to  th e

p r o p e l l an t ga s  l i n e .

4 . 2 0  Tu r re t N o z z l e s .

4 . 2 0 . 1    ARF F  ve h i c l e s  s h al l  h a ve  at l e a s t o n e  p r i m ar y tu r r e t
n o z z l e  wi th  a  d i s c h ar g e  r ate  to l e r a n c e  o f + 1 0  p e r c e n t
± 0  p e r c e n t.

4 . 2 0 . 2    Tu r r e t n o z z l e s  wi th  l i q u i d  fow r a te s  o f 2 8 3 9  L / m i n
( 7 5 0  g p m )  o r  m o r e  s h al l  b e  o f th e  d u al  d i s c h ar g e  typ e  an d

ar r an g e d  to  al l o w s e l e c ti o n  o f e i th e r  5 0  p e r c e n t o r  1 0 0  p e r c e n t
o f th e  tu r r e t' s  c ap a c i ty.

4 . 2 0 . 3    I f a  tu r r e t n o z z l e  i s  vi s i b l e  fr o m  th e  o p e r a to r ' s  p o s i ti o n
i n  al l  r a n ge s  o f m o ti o n ,  a n  e l e vati o n  an d  az i m u th  i n d i c a ti o n
s h a l l  n o t b e  r e q u i r e d .

4 . 2 0 . 4    T h e  p u r c h as e r  s h al l  s p e c i fy a m an u a l l y o p e r ate d  o r  a
p o we r- as s i s te d  tu r r e t.

4 . 2 0 . 4 . 1    Wh e r e  a  m an u al l y o p e r a te d  tu r r e t i s  specifed,  th e
fo l l o wi n g  s h a l l  a p p l y:

( 1 ) C o n tr o l s  ar e  i n  th e  c ab .
( 2 ) O p e r a ti o n  fo r c e  i s  l e s s  th an  1 3 3 . 4  N  ( 3 0  l b f) .
( 3 ) An  i n d i c ato r  o f tu r r e t e l e va ti o n  a n d  az i m u th  i s  p r o vi d e d .

4 . 2 0 . 4 . 2    Wh e r e  a p o we r-a s s i s te d  tu r r e t i s  specifed,  th e  fo l l o w‐
i n g s h al l  ap p l y:

( 1 ) C o n tr o l s  ar e  i n  th e  c ab .
( 2 ) An  i n d i c a to r  o f r o o f tu r r e t e l e va ti o n  an d  az i m u th  i s  p r o vi ‐

d e d .
( 3 ) Wh e r e  specifed,  a  m a n u a l  o ve r r i d e  o r  s e c o n d ar y c o n tr o l

p o we r e d  b y a n  al te r n a ti ve  s o u r c e  o f al l  tu r r e t m o ve m e n t
fu n c ti o n s  i s  p r o vi d e d .

( 4 ) Wh e r e  specifed,  s e c o n d a r y c o n tr o l s  ar e  c ap ab l e  o f o p e r ‐
ati n g  th e  tu r r e t wi th  a  fai l e d  p r i m ar y c o n tr o l  s ys te m .

( 5 ) Wh e r e  specifed,  th e  m a n u a l  o ve r r i d e  fo r  tu r r e t o p e r a‐
ti o n  fo r c e  i s  l e s s  th a n  1 3 3 . 4  N  ( 3 0  l b f) .

4 . 2 0 . 4 . 3    Wh e r e  tu r r e t c o n tr o l  i s  a t th e  p l atfo r m ,  o p e r a ti o n
fo r c e s  s h al l  b e  l e s s  th an  2 2 2 . 4  N  ( 5 0  l b f) .

4 . 2 0 . 5    Tu r r e ts  s h al l  b e  c a p ab l e  o f th e  fo l l o wi n g:

( 1 ) B e i n g  e l e va te d  at l e as t 4 5  d e gr e e s  ab o ve  th e  h o r i z o n tal
( 2 ) D i s c h ar g i n g  ag e n t wi th i n  9 . 1  m  ( 3 0  ft)  i n  fr o n t o f th e

ve h i c l e  a t fu l l  o u tp u t u s i n g  a d i s p e r s e d  s tr e a m
( 3 ) Wh e r e  a s i n g l e  tu r r e t i s  u s e d  o n  a  ve h i c l e ,  b e i n g  r o tate d

n o t l e s s  th an  9 0  d e g r e e s  to  e i th e r  s i d e ,  wi th  to tal  tr ave r s e
n o t l e s s  th a n  1 8 0  d e g r e e s

( 4 ) Wh e r e  two  tu r r e ts  a r e  u s e d  o n  a ve h i c l e ,  s to p p i n g s o  th at
n e i th e r  tu r r e t c a n  i n te r fe r e  wi th  th e  o th e r  tu r r e t

( 5 ) P r o vi d i n g  a c c e s s  to  tu r r e t c o n tr o l s  fo r  b o th  fo am  an d  d r y
c h e m i c a l  tu r r e ts  to  th e  d r i ve r  an d  c r e w m e m b e r s

4 . 2 0 . 6    I f th e  b o o m -m o u n te d  tu r r e t i s  o n  a r o ta ti o n a l  b as e ,  i t
s h a l l  m e e t th e  fo l l o wi n g  d e s i g n  an d  fu n c ti o n al  r e q u i r e m e n ts :

( 1 ) T h e  b o o m -m o u n te d  tu r r e t m e e ts  th e  r e q u i r e m e n ts  o f
6 . 3 . 2 2 ,  6 . 4 . 1 ,  an d  6 . 4 . 1 2  wh i l e  i n  th e  s to we d  p o s i ti o n .

( 2 ) T h e  ve h i c l e  ac h i e ve s  a 2 0  p e r c e n t s i d e  s l o p e ,  wi th  th e
b o o m  fu l l y e l e va te d  an d  th e  n o z z l e  r o tate d  u p h i l l  at
m a x i m u m  h o r i z o n tal  r o tati o n  wh i l e  d i s c h ar g i n g  a t m ax i ‐

m u m  fow r ate .
( 3 ) T h e  ve h i c l e  i s  p r o vi d e d  wi th  a n  i n te r l o c k o r  war n i n g

s ys te m  an d  p l a c a r d s  i n  fu l l  vi e w o f th e  d r i ve r / o p e r a to r  to
p r o vi d e  th e  o p e r a ti o n al  l i m i ta ti o n s  d u r i n g  al l  p h as e s  o f

o p e r ati o n .
( 4 ) F l o w r ate s  ar e  i n  ac c o r d an c e  wi th  Tab l e  4 . 2 . 1 . 2 ( c )  an d

Ta b l e  4 . 2 . 1 . 2 ( d )  fo r  m aj o r  ve h i c l e s .
( 5 ) I f th e  b o o m -m o u n te d  tu r r e t i s  i n te n d e d  to  b e  th e

p r i m a r y tu r r e t,  i t m e e ts  th e  p r i m ar y wate r-fo a m  ag e n t
tu r r e t d i s c h a r ge  r e q u i r e m e n ts  o f Tab l e  4 . 2 . 1 . 2 ( c )  an d
Tab l e  4 . 2 . 1 . 2 ( d )  fo r  th e  ap p l i c ab l e  ve h i c l e  c l a s s  wh i l e  i n

th e  s to we d  p o s i ti o n .
( 6 ) T h e  b o o m -m o u n te d  tu r r e t m e e ts  th e  fo a m - q u al i ty s tan d ‐

ar d  o f C h a p te r s  1  th r o u g h  3  a n d  2 7  th r o u g h  2 9  o f
N F PA 4 6 0  fo r  th e  a p p l i c ab l e  fo a m  ap p l i c ato r  an d  fo a m
typ e .
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