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About 3:30 p.m. on August 22, 1978, an ambulance responding t o  an 
emergency c a l l  and t rave l ing  a t  a calculated speed of 90 t o  95 mph 
f a i l e d  t o  negot ia te  a curve on N e w  Hampshire S t a t e  Route 116 east of 
L i t t l e t o n ,  New Hampshire, and r o l l e d  over. Two persons i n  the  ambulance 
were k i l l e d  and the dr iver  w a s  injured. _2/ 

The ambulance was a modified 1974 Chevrolet Suburban Custom 10, V I N  
CCY 164F127588, owned and operated by the Ross Ambulance Service of 
L i t t l e ton .  It was o r i g i n a l l y  manufactured as a multipurpose passenger 
vehicle  with a gross veh ic l e  weight r a t i n g  (GVWR) z/ of 5,400 pounds. 
The vehic le  w a s  later modified by Yankee Coach, Inc., t o  be used as an 
ambulance. Ownership passed from Yankee Coach, Inc., t o  t he  Ludlow 
(Massachusetts) F i r e  Department, and f i n a l l y  on March 3, 1978, t o  t he  
Ross Ambulance Service. 
including the  dr iver  and three passengers, weighed 6,930 pounds--3,800 
pounds (55 percent) on the  rear axle and 3,130 pounds (45 percent) on 
t h e  f r o n t  axle. This t o t a l  weight w a s  1,530 pounds (28 percent) over 
t h e  o r i g i n a l  gross vehic le  weight r a t ing .  

A t  t h e  time of t h e  accident,  t h e  vehicle,  

The e x t e r i o r  modifications t o  t h e  accident vehic le  included the  
i n s t a l l a t i o n  of a custom, reinforced and insulated f i b e r g l a s s  roof cap, 
extending t h e  f u l l  width and length of t h e  roof ,  t o  provide 54 inches of 
headroom i n  the rear compartment, and t h e  i n s t a l l a t i o n  of a metal s t ep  

- 1/ For more de ta i led  information, read "Highway Accident Report--Ross 
Ambulance Service, Ambulance Overturn, S t a t e  Route 116, L i t t l e t o n ,  
New Hampshire, August 22, 1978" (NTSB-U-79-4). 

es tab l i sh ing  the  maximum capacity of t h e  vehicle and is t h e  t o t a l  weight 
of t h e  chassis ,  body, and payload. (Motor Truck Engineering Handbook, 
James N .  Fi tch,  p. 24.) 

- 2/ Gross vehic le  weight r a t i n g  i s  determined by the  manufacturer i n  
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i n s t a l l e d  below the  bumper across the rear of the  vehicle,  at tached t o  
the chassis  by angle i ron  brackets. 
i n s t a l l a t i o n  of a vinyl-linoleum-covered plywood f l o o r  panel s e t  on 2- 
by 4-inch s t r inge r s ,  unsecured t o  the vehicle’s metal f loor ;  a plywood 
p a r t i t i o n  with s l i d ing  plexiglass  panels install .ed between the  dr iver ’s  
compartment and t h e  r e a r  compartment, t o  which a rearfacing bench s e a t  
and a jump k i t  rack were attached; a squad bench along the  r i g h t  si.de of 
the  rear  compartment; and cabinets,  t o  which the  s t r e t che r  clamp-rail 
was attached, along the  l e f t  s i d e  of the rear  compartment. ! b o  portable 
oxygen b o t t l e s  were secured i n  the  upper l e f t  corner of the  r ea r  compartment. 
The pa r t i t i on ,  benches, and cabinets were secured t o  t h e  vehicle  sidewalls 
by means of “I,“ brackets. 
at tached t o  t h e  plywood o r  metal f loor .  

I n t e r i o r  modifications included the 

These components rested on but  were not  

The postcrash inspection of the  ambulance indicated tha t  the  f iberg lass  
rooftop cap had shat tered and separated completely from the body; a l l  
the  g lass  was missing except the vent panel i n  the r i g h t  f ron t  door and 
the  l e f t  rear window g la s s  between p i l l a r s  C and D. 
was operable though severely buckled. The left  s i d e  rear  door and both 
r i g h t  doors were jammed shut.  
deformed. 

The l e f t  f ron t  door 

The rear  access doors were open and 

The i n t e r i o r  of the  ambulance body was severely damaged. The 
f looring,  oxygen b o t t l e s ,  l i t ter ,  cabinets,  and bench were e i the r  destroyed 
o r  e jected from the  ambulance. 
secured t o  the f loo r  o r  chassis,  everything attached to  or  resting on it 
came loose when the  ambulance ro l l ed  over. 
deformed downward and t o  the r igh t .  

Because the plywood f loor ing  was not  

All body s t ruc tures  were 

A review of the Federal  Motor Vehicle Safety Standards (FMVSS) 
revealed t h a t  there  are no standards o r  spec i f ica t ions  which assure  tha t  
t h e  t o t a l  design and construction of ambulances a s  modified by t h e  
after-market i n s t a l l e r s  a r e  of su f f i c i en t  s t r u c t u r a l  s t rength and s t a b i l i t y  
t o  withstand impact forces  similar t o  requirements imposed on the o r i g i n a l -  
vehic le  manufacturer. 
Cars, Multipurpose Passenger Vehicles, Trucks and Buses,” applied to  the  
1974 Chevrolet Suburban Custom 1 0  Van as manufactured. However, t h i s  
protect ion was not  extended t o  t h e  pa t ien t (s )  or medical personnel 
occupying t h e  body of t h e  ambulance s ince i t  did not apply t o  t h e  modifications 
made a f t e r  t h e  vehicle  was so ld  by the  manufacturer. 

FMVSS 208, “Occupant Crash Protect ion i n  Passenger 

There a r e  no performance requirements f o r  the after-market modifications 
to vehicle  s t r u c t u r a l  i n t eg r i ty ,  crashworthiness, i n t e r i o r  occupant 
protect ion,  and t h e  anchorage of items such as litters, benches, cabinets,  
oxygen bo t t l e s ,  o r  f looring.  
f ac to r s  provided for  t h e  after-market i n s t a l l e r s  I S  

The only guidance concerning these safe ty  
a s  follows: 
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1. General Services Administration (GSA) Specification KICK-A-1822 
dated January 2, 1974. It provides specif icat ions for  the 
u s e  of new commercial vehicles  modified a s  ambulances and 
purchased with Federal funds. 
these specications need only meet the requirements of 
FMVSS 105, 106, and 116 (Brakes), be capable of a 
sustained speed of 70 mph, have a fue l  range of a t  l e a s t  
150 miles,  and other  vehicle  performance charac te r i s t ics .  

Truck Body and Equipment Association, Ambulance Manufacturers 
Division (AMD): Standards 101, S t a t i c  Load Test f o r  Ambulance 
Body Structure;  003, Oxygen Tank Retention System; 004, 
L i t t e r  Retention System; 005, Ambulance E lec t r i ca l  System; 
and 006, Sound Level Test Code for Ambulance Pa t ien t  Compartment 
In te r iors .  

NHTSA Ambulance Design Cr i t e r i a  s e t s  fo r th  a s  a guideline 
the  same c r i t e r i a  a s  the AMD standards. 

Ambulances complying with 

2. 

3.  

A review of the  Truck Body Equipment Association, AMD Standard 101 
showed tha t :  

1. The S t a t i c  Load Test fo r  Ambulance Body Structures  p a r t i a l l y  
corresponds t o  FMVSS 220, Vehicle Rollover and c a l l s  f o r  the 
s imilar  requirements. This does afford some degree of crash 
protect ion t o  the  occupants of the ambulance. 

The Oxygen Tank Retention System provides fo r  the  re ten t ion  
of the  oxygen b o t t l e  within the  b o t t l e  holder against  a force 
equal t o  25 times the  weight of a f u l l y  loaded oxygen bo t t l e .  

The L i t t e r  Retention System s h a l l  not f a i l  or re lease when 
subjected t o  a force  of 1,500 pounds. 
t o  t h e  s i d e  wall of the  ambulance. 

2. 

3. 
The system is  attached 

Although the  i n t e g r i t y  of the  vehicle  involved i n  t h i s  accident is 
not  being challenged because of the excessive speed involved, the condition 
of the  vehicle  a f t e r  impact demonstrates a need t o  include a performance- 
type standard i n  Federal  Specif icat ion GSA KKK-A-1622, as i t  relates t o  
vehicle  operation, body assembly, anchorage of equipment within the 
ambulance, and occupant protection. 
standards A/ a r e  based on a 30-mph impact speed i n t o  a ba r r i e r .  
the  na t iona l  speed l i m i t  i s  55 mph and most S t a t e  s t a t u t e s  permit 
ambulances t o  exceed t h e  posted speed limits i n  emergency s i tua t ions .  
Speed limit exceptions and emergency s i tua t ions  s e t  the  s tage f o r  high- 
speed crashes of ambulances. 

Current Federal crashworthiness 
However, 

- 3/  P a r t  571: FMVSS 213, Windshield Mounting; FMVSS 219, Windshield Zone 
Intrusion;  FMVSS 301, Fuel System In teg r i ty .  
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Federal regulat ions should a l so  include standards on general. body 
construction and ambulance body s t ruc tu re  tha t  insures tha t  pa t ien ts  and 
medical technicians r id ing  i n  the ambulance body have the same protect ion 
a s  t h e  dr iver .  T h e  completed ambulance should be capable of withstanding 
reasonable impact forces.  
only t o  the basic  vehicle  before modification, ra ther  than t o  the  complete 
after-market product. 

The current  FMVSS standards a r e  applicable 

Therefore, t h e  National Transportation Safety Board recommends tha t  
the  National Highway Tra f f i c  Safety Administration: 

Extend t h e  appl icat ion of Federal Motor Vehicle Safety Standards 
220, Schoolbus Rollover Protection; 221, Schoolbus Body Jo in t  
Strength; and 301, Fuel System I n t e g r i t y  t o  include ambulances 
and other emergency vehicles.  (Class 11, P r i o r i t y  Action) 
(H-79-27) 

Study the  f e a s i b i l i t y  of extending Federal Motor Vehicle 
Safety Standards r e l a t ing  t o  vehicle  i n t e r i o r  padding, 
occupant protect ion,  and the anchorages of sea ts ,  f looring,  
and equipment t o  include ambulances and other emergency 
vehicles .  (Class 111, Longer Term Action) (H-79-28) 

K I N G ,  Chairman, DRIVER, Vice Chairman, McADAMS and ROGUE, Members, 
concurred i n  these recommendations. 


