
ISSUED:  May 2 2 ,  1973 

Adopted by t h e  NATIONAL. TRANSPORTATION SAFETY SOARD 
a t  i t s  o f f i c e  i n  Washington, U .  C .  
on the 10th day of May 1.973 

FORWARDED TO: ) 
Mr. .James E .  Wilson ) 
Acting Administrator ) 
National Highway T r a f f i c  Safe ty  ) 

Administration ) 
Washington, D .  C .  20590 ) 
----"---------l-_________l_^_______l 

SAFETY R E C O M M E N D A T I O N  11-73-16 t o  H-73-19 

The National Transportat ion Safe ty  Board welcomes the opportuni ty  
t o  comment on Notice 1, NHTSA Docket No. 73-3, 49 CFR 571, Bus Passenger 
Seat ing and Crash Pro tec t ion .  A s  w r i t t e n ,  t h i s  proposed rulemaking 
would apply t o  a l l  types of buses regard less  of type of s e rv i ce ,  s t r u c -  
cu re  and conf igura t ion ,  o r  passenger needs. L i t t l e  cons idera t ion  i s  
given t o  d i f f e r e n c e s  i n  opera t ing  condi t ions and acc ident  experience 
among i n t e r s t a t e  (long-haul) buses,  municipal ( t r a n s i t )  buses ,  and school- 
buses. This problem probably a r i s e s  from the vehicle- type c l a s s i f i c a t i o n  
system used f o r  Federal  Motor Vehicle Safety Standards,  which does not  
r igorous ly  c h a r a c t e r i z e  v e h i c l e s  i n  r e l a t i o n  t o  t h e i r  intended u t i l i t y .  
Di f fe ren t  u t i l i t y  p a t t e r n s  produce d i f f e r e n t  hazards,  and d i f f e r e n t  
motivations f o r  s a f e t y  s tandards .  
def ined,  the s a f e t y  needs would be separable  and requirements could be 
b e t t e r  matched to  needs than is p r e s e n t l y  poss ib le  w i t h  the  performance- 
opt ion approach. An examination of three types of s e r v i c e  shows t h a t  a 
b e t t e r  match can be s p e c i f i e d .  

I f  the  v e h i c l e  types were more p r e c i s e l y  

I n t e r s t a t e  o r  i n t e r c i t y  bus s e r v i c e  i s  c h a r a c t e r i z e d  by r e l a t i v e l y  
long d i s t a n c e s  between s tops .  
or depots.  Travel is f requent ly  over major highways, such a s  I n t e r s t a t e  
routes ,  with intermixed t r a f f i c  moving a t  h i g h  speed. Crashes sometimes 
r e s u l t  i n  over turn  because of the higher  c e n t e r  of g r a v i t y  of these buses 
and the high-speed i n t e r a c t i o n  with highway f e a t u r e s .  Passengers must  
remain r e s t r a i n e d  t o  reduce i n j u r i e s  during over turn  i f  they are t o  escape. 
Most passengers a r e  a d u l t s ,  bu t  small chi ldren ,  even babies ,  m u s t  a l s o  be 
accommodated. Passengers move around r e l a t i v e l y  l i t t l e  during the t r i p  and 
they o f t e n  s l e e p .  

Passengers board and debark a t  bus s t a t i o n s  



Io the Board'& knoriledge, i ~ i L c r ~ t a c c - b i i s  sicits  have 
f i c a n t  source of conLact i n ju ry  t o  passengers i n  Core-and- 
although there  have been t so l a t ed  cases  in which s s a t s  hav 
l n  over turn  acc idents ,  however, passengcrs a r c  krequent 
t h e i r  s e a t s  t o  the  i n s i d e  w a l l  of the bus 6 io 8 f e e t  b 
c r a s h e s ,  they may be propel led down the c e n t e r  a i s l e  and 
f r o n t  window. Passengers sometimes ca tch  t h e i r  f e e t  and 
s e a t .  I n  cwerturns,  unres t ra ined  passengers have f requent ly  bee 
through s i d e  windows. The e f f e c t i v e n e s s  of the projected s tanda  
b u s  side-wlndow r e t e n t i o n  and r e l e a s e  is  not  ye t  known. 

T r a n s i t  bus s e r v i c e  involves buses opera t ing  at i n t e  
speeds,  intermixed mainiy w i t h  passenger-car t r a f f i c .  T 
no t  intended t o  operate  on the  I n t e r s t a t e  system. In t h e i r  s top-a 
opera t ion  there  i s  a cont inua l  movement of passengers,  
s tandees.  Passengers leave t h e i r  s e a t s  before  the bus i 
t h e i r  s e a t s  a r e  taken by o t h e r s  while the bus i s  i n  moti  
movement of passengers r e q u i r e s  s u i t a b l e  handholds, n o t  only overhead 
f o r  s tandees,  b u t  a t  each s e a t ,  so  t h a t  passengers can s 
while  e n t e r i n g  ox leaving t h e i r  s e a t s .  

T r a n s i t  buses r a r e l y  over turn ,  and the  Board knows 
e j e c t i o n s  r e s u l t i n g  from crashes  while  such buses have h 
s t r i c t l y  t r a n s i t - t y p e  opera t ions .  Decelerat ions a r e  r a r  
t h a t  passengers a r e  thrown from t h e i r  s e a t s ,  al though s 
i o s t l e d  o r  thrown to  the f l o o r  i n  sudden s t o w  o r  minor 

condi t ion ,  and the f u l l  range of passenger s i z e s  must be accommodated. 

- 
enforcement of s e a t b e l t  use i n  t r a n s i t  buses would be impossibl 
alarms o r  s i g n a l i n g  systems. A high l e v e l  of vandalism is  an expected 

P r o t e c t i o n  of passengers i n  t r a n s i t - t y p e  buses 
c h a r t e r  s e r v i c e  i s  the r e s p o n s i b i l i t y  of the  Federa l  Highway 
which can e s t a b l i s h  and enforce i t s  o5m requirement 
such s e r v i c e .  

Schoolbus s e r v i c e  is  c h a r a c t e r i z e d  by r e l a t i v e  
over ABC-type highways, although some schoolbuses o 
I n t e r s t a t e  system. Numerous s t o p s  a r e  made inbound 

to  leave t h e i r  s e a t s  while  the  bus is  i n  motion. 

Since s t u d e n t s  a r e  more s u s c e p t i b l e  t o  con 
of bus passengers,  the schoolbus provides  a n  oppor tuni t  
ing  i n  s e a t b e l t  use,  which would be e f f e c t i v e  in  o t h e r  
l i f e  of t h e  s tuden t .  I n  a d d i t i o n ,  each schoo 

and outbound t o  
loading occurs.  

drop o f f  passengers;  a t  the  school ,  t o t a l  l o  
Under these c o n d i t i o n s ,  t he re  i s  no need f 



Lhree ma1L ch i ld ren .  Like i n t e r s t a t e  buses,  schoolbuses a r e  sub jec t  t o  
over turn .  

I n  order  t o  provide a basis f o r  t r e a t i n g  these d i f f e r i n g  needs and 
j u s t i f i c a t i o n s  f o r  s e a t i n g  s a f e t y  in  the v n r i o n s  types of buses, the 
Nati-onal '1:ransportati.on S a f e t y  Board recoiirmends t h a t  the Nati.una1 Highway 
. l r a f f i c  Safe ty  Adminis t ra t ion:  

( I . )  E s t ab l i sh  sepa ra t e  vehic le - type  c l a s s e s  Tor i ' ransi . t  
buses,  i n t e r s t a t e  buses, and schoolbuses ,  based upon 
exac t  d e f i n i t i o n s  of the intended u s e  and performance 
of the buses i n  def ined highway environments. Fac tors  
which should be considered include a t  Least the  number 
and c l a s s e s  of passengers c a r r i e d ,  the  maxi.mum intcnded 
speed of opera t ion ,  the c l a s s e s  of highways over which 
ope ra t ion  is intended,  the luggage-carrying c a p a b i l i t y ,  
the du ra t ion  of t r i p s ,  and the i n t e n t  t o  provide fo r  
s tanding  and/or  sea ted  passengers .  (Recommendation No. 
IT-73-16) 

Because i n  the normal t rans i t  environment over turn  is inf requent  and 
speeds are slow, the cushioning f e a t u r e s  of s ide-by-side seats ,  app l i cab le  
t o  fore-and-af t  c o l l i s i o n s ,  have g r e a t e r  p lay  than do passenger r e s t r a i n t s .  
For t h i s  reason the Sa fe ty  Board recommends t h a t  the Nat ional  Highway 
T r a f f i c  Sa fe ty  Adminis t ra t ion:  

( 2 )  Require,  for the t r ans i t -bus  ca tegory ,  t h a t  s c a t s  
have the c h a r a c t e r i s t i c s  of the proposed rulemaking's 
f i r s t  performance opt ion only.  S teps  shouid be taken 
l a t e r  t o  provide crashworthiness  f e a t u r e s  i n  the  
s t r u c t u r a l  a r e a  or to meet o t h e r  needs t y p i c a l  of the  
s t a t e d  and def ined  u t i l i t y  performance, e . g " ,  the need 
t o  accommodate s tanding  passengers"  (Recommendation 
?I- 73- 1 7 )  

In i n t e r s t a t e  o r  i n t e r c i t y  bus acc iden t s ,  the  cushioning performance 
required i n  the f i . r s t  performance opt ion  would not p r o t e c t  passengers 
aga ins t  tumbling about a f t e r  bus over turn ,  p ro j ec t ion  down the a i s l e ,  or 
e j e c t i o n  through windows. For t h i s  reason,  a s e a t b e l t  should be provided 
for those who wish t o  u s e  i t .  Furthermore, s e a t b e l t s  are necessary f o r  
s e v e r a l  types of ch i ld -p ro tec t ion  devices  which cannot otherwise be used 
by in t e r s t a t e -bus  passengers bu t  which could be in t eg ra t ed  i n t o  bus opera- 
t i ons  i f  b e l t s  were a v a i l a b l e .  

The Nat ional  Transpor ta t ion  Sa fe ty  Board recomicnds t h a t  the Nat ional  



Highway T r a f f i c  S a f e t y  Administration: 

( 3 )  Require, f o r  the i n t e r s t a t e - b u s  cdtego 
cushioning Derformance c a l l e d  f o r  i n  the f i r s t  

- 
a l s o  be requi red .  
requi red .  (Recommendation H-73- 18) 

The warning system 

I h i s  recommendation, i f  adopted, would prov 
f o r  Lhose who do not  wish t o  wear a s e a t b e l t  and 

I .  

performance opt ion  i n  order  t o  provide a d e f i n e  
l e v e l  of p r o t e c t i o n  f o r  those passengers who do 
not  use an i n s t a l l e d  r e s t r a i n t .  The s e a t  s t r e n  
performance and s e a t b e l t s  c a l l e d  f o r  i n  the  pro 
nosed rulemaking's second performance o p t i o n  sh  

avoid denying s e a t b e l t s  f o r  those who wish t o  use them. Because most 
i n t e r s t a t e  buses a r e  used f o r  fare-paying passeAgers, t h e  va lue  of a 
b e l t  cannot be determined pr imar i ly  by comparing the l ives saved wi th  t 
c o s t  of i n s t a l l a t i o n  and maintenance. Ins tead ,  the value of a s e a t b e l t  
Lies i n  the oppor tuni ty  which i t  g ives  the passenger t o  p r o t e c t  hims 
i n  an environment i n  which the r i s k  he takes  is  determined by o t h e r s  
an over turn ,  the  passenger should be a f f o r d  
as the busdr iver .  

A warning system r e p o r t i n g  s e a t b e l t  u s e  t o  the 
s e n t  a r e s p o n s i b i l i t y  which he could not  f u l f i l .  Passengers c 
informed about the need to  use s e a t b e l t s  by n o t i c e s  and insLru 
lar  to  those now used t o  expla in  the use of escape windows. 

In regard t o  the t h i r d  vehic le - type  c l a s s ,  the S a f e t y  
Lhat the Nat ional  Highway T r a f f i c  S a f e t y  Administration: 

(4 )  Require, fo r  the schoolbus category,  the c u s h i  
performance c a l l e d  f o r  i n  the  f i r  
along with the  s e a t  s t r e n g t h  performance and s e a t b e l t  
anchorages a t  each s e a t  l o c a t i o n  proposed i n  the  seco 
performance opt ion .  
requi red .  Considerat ion should a l s o  be  given t o  P 

e s t a b l i s h i n g  a separa te  category of schoolbus f o  
m i t t e n t  higher-speed ox I n t e r s t a t  
which would r e q u i r e  s e a t b e l t s  t o  
(Recommendation No. H-73-19) 

I f  adopted, t h i s  recommendation would 
requi red  f o r  a t r a n s i t  bus, but  would permi 
s e a t b e l t s  to  p r o t e c t  s t u d e n t s  i n  over turns  

The warning system should not  b 
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couid be added fo r  t r a in ing  purposes i i  th2 necessary t r a in ing  arrange-  
ments were a v a i l a b l e .  This recommendation woulcl a l s o  permit a school- 
bus to  be upgraded t o  higher-speed s t a t u s  (with two c h i l d r e n  per  s e a t )  
by  adding the  b e l t s  and supervis ion.  

The Safe ty  Board bel ieves  there  is  a need to exp1,ain to  the parents  
of schoolchi ldren  and school o f f i c i a l s  the improved p r o t e c t i o n  provided 
by s e a t b e l t s ,  the  c l a s s e s  and i d e n t i f k a t i o n s  of var ious  s e a t b e l t s ,  and 
the poss ib le  b e n e f i t s  of coordinat ing s e a t b e l t  instruct i .on with the  use 
of the b e l t s  i n  the schoolbuses. NHTSA has a consumer information 
a u t h o r i t y  which i s  s u i t a b l e  t o  t h i s  t ask .  

In  summary, the Board's proposed method of def in ing  the three vehicle , -  
type c l a s s e s  and a d j u s t i n g  the requirements t o  each type i s  bel ieved r e l e -  
vant  to  a c t u a l  opera t ing  condi t ions .  This approach provides a def i .n i te  
enforceable  a c t i o n  r a t h e r  than an opt ion  f o r  each c l a s s  of service. The 
opt ions  a r e  unders i rab le  because they r e s u l t  i n  d i f f e r e n t  degrees of 
pro tec t ion  i n  d i f f e r e n t  c rash  s i t u a t i o n s .  This would permit a l e s s e r  
degree of p r o t e c t i o n  t o  be provided by the bus opera tor  without knowledge 
of the passengers.  

- Other Comments. Although the Board endorses the development of test  
c r i t e r i a  and methods as well a s  the 10-second requirement f o r  the r e s i s -  
tance of s t r u c t u r e s  to  deformation under loads,  we urge t h a t  dynamic t e s t s  
of f u l l s i z e d  s e a t s  be required f o r  d i f f e r e n t  s e a t  designs t o  assure  an 
adequate l e v e l  of performance i n  c r a s h  s i t u a t i o n s .  Such t e s t s  shou1.d 
employ instrumented t e s t  dummies which can r e v e a l  what happens t o  s e a t s  and 
passengers i n  dynamic s i t u a t i o n s .  Such determinat ions cannot be made from 
s t a t i c  load t e s t s .  

Because s e a t  weights vary  considerably,  the Board does not  favor  the  
use of s e a t  weight as a c r i t e r i o n  f o r  s e a t  deformation r e s i s t a n c e ,  but  
recommends u s e  of a given 1,oading based on typ ica l  passenger weights.  

The passenger-protect ion system of any type of bus i s  incomplete unless  
the bus i s  subjected to  escape t e s t s  i n  var ious  bus  a t t i t u d e s  and i n  fo re -  
seeable  acc ident  environments. 
defined and t e s t s  of the s e a t i n g  requi red  i n  the s tandard.  Note t h a t  over- 
t u r n  is not a s i g n i f i c a n t  condi t ion  f o r  buses i n  the t r a n s i t  category.  

Escape performance c r i t e r i a  should be 

The Board bel ieves  tha t  the proposed s e a t b e l t  "warning" o r  si,gnaLing 
system has no p r a c t i c a l  mer i t  f o r  any type of bus. 
add unduly t o  the c o s t  and c r e a t e  s u b s t a n t i a l  maintenance problems. For  
t r a n s i t  buses, no s e a t b e l t s  a r e  recommended, and no warning device i s  
p e r t i n e n t .  For schoolbuses,  the p u p i l  t r a n s p o r t a t i o n  s tandard should be 

Such a system would 
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C O G  i l ina ted  with the s e a t i n g  s t m d a r d  by a d d i t i o n  of a requiremen 
a 11 passengers remain sea ted  while 
a l s o  b t  made i n  the  p u p i l  t r a n s p o r t a t i o n  s tandard to  meet t 
in which s e a t b e l t s  a r e  adopted f o r  schoolbuses by l o c a l  j u r  

These recommendations will be re leased  t o  the  publ ic  
d a t e  shown above. No publ ic  disseni 
menf. should be made p r i o r  t o  Lhat  da te .  

Reed, Chairman, McAdanis, Thayer, Burgess, and IIaley, 
concurred i n  the above rcconunendations. 


