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General Services Administration 
18th and F St ree t s ,  N.W. 
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About 3:30 p.m. on August 22, 1978, an Fbulance  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 New Hampshire S ta t e  Route 116 eas t  of 
L i t t l e ton ,  New Hampshire, and ro l led  over. 
were k i l l e d  and the  d r ive r  was injured. A/ 

Two persons i n  the ambulance 

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 .  The ex te r io r  modifications t o  the  vehicle  included the  
i n s t a l l a t i o n  of a custom, reinforced and insulated f ibe rg la s s  roof cap, 
extending the f u l l  w i d t h  and length of the  roof,  t o  provide 54 inches of 
headroom i n  the  rear compartment and the  i n s t a l l a t i o n  of a metal s tep 
i n s t a l l e d  below t h e  bumper across the  rear of the vehicle ,  attached 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 loo r  panel s e t  on 2- 
by 4-inch wood 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 i n s t a l l e d  between the  
d r i v e r ' s  compartment and t h e  r ea 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  s i d e  of t h e  r e a r  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. 
Two 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  vehicle  sidewalls by means of "L" brackets. These components res ted  
on but were not  attached t o  the  plywood or metal f loor .  

I n t e r i o r  modifications included the 

The pa r t i t i on ,  benches, and cabinets were secured t o  

-1 - 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-HAR-79-4). 
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This vehicle  mode l  i s  no longer modified fo r  ambulance use because 
of i n su f f i c i en t  customer demand since the issuance of the  General Services 
Administration (GSA) Specif icat ion KKK-A-1822 21 which appl ies  to modification 
of ambulances purchased with Federal funds. 
t h a t  ambulances have a height and width greater  than the ambulance 
involved i n  t h i s  accident.  
Federal funds, the  requirements of the specif icat ion did not apply. 

A review of the Federal  Motor Vehicle Safety Standards (FMVSS) 

T h i s  spee i f ica t ion  requires  

Since t h i s  ambulance was not purchased u i t h  

revealed tha t  there  a r e  no standards or  spec i f ica t ions  which assure tha t  
the  t o t a l  design and construction of ambulances a6 modified by the  
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 ruc tu ra l  s t rength and s t a b i l i t y  
t o  withstand impact forces  s imilar  t o  requirements imposed on t h e  o r ig ina l  
vehicle  manufacturer. FMVSS 208, Occupant Crash Protect ion i n  Passenger 
Cars, Multipurpose Passenger Vehicles, Trucks and Buses, applied t o  the 
1974 Chevrolet Suburban Custom 10 Van a s  manufactured. However, t h i s  
protection was not extended to the  pat ientcs)  or  medical personnel 
occupying t h e  body of the ambulance since i t  d i d  not apply t o  the  
modifications made a f t e r  t h e  vehicle  w a s  sold by the  manufacturer. 

There a r e  no performance requirements f o r  the  after-market modifications 
of 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 the  anchorage of items such a s  l i t t e r s ,  benches, cabinets,  
oxygen b o t t l e s ,  o r  f looring.  
f ac to r s  provided fo r  the  after-market i n s t a l l e r s  a r e  a6 follows: 

The only guidance concerning these sa fe ty  

1. GSA Specif icat ion KKK-A-1822 dated January 2, 1974. It 
provides spec i f ica t ions  fo r  the use of new commercial 
vehicles  modified a6 ambulances and purchased with Federal 
funds. 
need only meet the  requirements of FMVSS 105, 106, 
and 116 (Brakes), be  capable of a sustained speed of 70 mph, 
have a f u e l  range of a t  l e a s t  150 miles, and other  v e h i c l e '  
performance cha rac t e r i s t i c s .  

Truck Body and Equipment Association, Ambulance Manufacturers 
Division (AND):  Standard 101, S t a t i c  Load T e s t  f o r  Ambulance 
Body Structure;  003, Oxygen Tank Retention System; 004, 
L i t t e r  Retention System; 005, Ambulance E l e c t r i c a l  System; 
and 006, Sound Level T e s t  Code fo r  Ambulance Pa t i en t  Compartment 
I n t e r i o r s .  

Ambulances complying with these spec i f ica t ions  

2. 

- 2 /  KKK.-A-1822, January 2, 1974, Federal Specif icat ion,  Ambulance approved 
by Federal Supply Services,  General Services Administration fo r  the  use 
of a l l  Federal agencies. 
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3 .  Ambulance Design Cr i t e r i a ,  issued by the  National Highway 
Tra f f i c  Safety Administration s e t s  f o r t h  as a guideline the  
same c r i t e r i a  a s  the  AMD standards. 

The after-market modification of any vehicle  i s  c r i t i c a l  i n  t h a t  it 
can bring about a change i n  the  handling cha rac t e r i s t i c s  of the vehicle.  
I n  the modification of the  accident vehicle,  the  handling cha rac t e r i s t i c s  
were changed by increasing t h e  weight r a t i o  t o  the rear  of the center of 
t h e  vehicle.  The gross vehicle  weight r a t ing  was 28 percent (1 ,530 lbs )  
over the  o r ig ina l  manufacturer's gross vehic le  weight ra t ing .  The 
majority of t h i s  weight was d is t r ibu ted  t o  t h e  r ea r  axle, resu l t ing  i n  a 
45 t o  55 percent front-to-rear d i s t r ibu t ion .  

There a r e  no standards ava i lab le  to guide the after-.market i n s t a l l e r  
t o  avoid these changes. 
the  GSA Specification KKK-A-1822 i s  the requirement t h a t  no l e s s  than 30 
percent of the  vehicle  weight be on the f ron t  suspension. However, 
Janeway c a l l s  for  a "combination of not less than 50 percent of the  
t o t a l  weight on the  f ron t  wheels under maximum load conditions,  and 
independent f ron t  suspension." ?/ 
e x p l i c i t  standards applicable t o  after-market modification of emergency 
medical vehicles  a r e  needed. 
market modifier o r  i n s t a l l e r  may have l i t t l e  o r  no capabi l i ty  to  test 
h i s  f i n a l  product. These e x p l i c i t  spec i f ica t ions  should be worded t o  
insure the  operat ional  sa fe ty  of all vehicle  systems. 

The only reference to  loading ins t ruc t ions  i n  

The Safety Board concludes t h a t  

This i s  especial ly  urgent s ince the  a f t e r -  

GSA spec i f ica t ion  KKK-A-1822 should include spec i f ica t ions  on 
general body construction and ambulance body s t ruc ture  tha t  insures tha t  
pa t ien ts  and medical technicians r id ing  i n  the ambulance body have the  
same protection a s  the  dr iver .  
of withstanding reasonable impact forces .  The current F'MVSS standards 
a r e  applicable o n l y  t o  the  basic  vehicle  before modification, ra ther  
than t o  the complete after-market product. 

The completed ambulance should be capable 

Therefore, t h e  National Transportation Safety Board recommends t h a t  
the  General Services Administration: 

- 3/ Robert N. Janeway, "Vehicle Design Aspects of Safe Handling," Passenger 
Car Design and Highway Safety,  Proceedings of a Conference on Research, 
Association fo r  the  Aid  of Crippled Children and Consumer Unions of the 
IJ.S., Inc. ,  1961, pp. 33 and 34. 
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Add t o  t h e  Federal Specification KKK-A-1822 of January 2, 
1974, Ambulances Approved by Federal Supply Services, 
performance-type requirements i n  the  following areas: 

(1) Maintenance of t h e  manufacturer's vehicle  handling 
cha rac t e r i s t i c s  during modification procedures; 

loading ins t ruc t ions  t o  guide users  SO as not  to 
change vehicle  handling charac te r i s t ics ;  

(2) 

(3) body s t r u c t u r a l  in tegr i ty ;  

(4) anchorages f o r  a l l  equipment ins ta l led ;  and 

(5) occupant protection. 

(Class 11, P r i o r i t y  Action) (H-79-29) 

KING, Chairman, DRIVER, Vice Chairman, McADAMS and HOGUE, Members, 
concurred i n  t h i s  recommendation. 

p% Chairman 


