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The National Transportation Safety Board has investigated f ive  
accidents i n  which commercial vehicle dr ivers  have not been able  t o  
maintain speed control  on downgrades. In these f ive  accidents,  2 4  
persons were k i l l e d  and 36 persons were injured. 

The s ign i f i can t  causal factor  i n  four of these accidents was the 
improper adjustment of the foundation brakes of the vehicles .  I n  the 
other instance,  the t r a i l e r  brakes were t o t a l l y  inoperative. Two of 
these accidents provided c lear  evidence t h a t  the owners and operators 
f a i l ed  t o  insure  t h a t  the vehicles were safe for  operation before they 
were dispatched. Adequate vehicle  inspection and maintenance programs 
would have prevented these accidents, and proper brake adjustment should 
be an e s sen t i a l  p a r t  of any maintenance program. 
cannot supply adequate torque t o  re ta rd  the ro l l i ng  wheel. Even refined 
brake equipment, such a s  the FMVSS-121 ant i lock hardware, i s  worthless 
i f  the brakes cannot develop the i r  designed torques. 

Maladjusted brakes 

Although the  adjustment of a i r  brakes i s  a r e l a t ive ly  simple mechanical 
task,  i t  appears t h a t  industry cannot be r e l i e d  upon t o  implement the 
periodic inspections and routine maintenance necessary t o  detect  and 
correct  maladjusted brakes. The Safety Board is re luc tan t  t o  recommend 
mandatory new hardware for  brakes. However, repeated f a i lu re s  t o  inspect 
and maintain brakes properly have compelled consideration of such a 
solution. Automatic brake adjustment capabi l i ty  has the poten t ia l  of 
insuring maximum brake performance a t  a l l  t i m e s ,  not j u s t  i n  downhill 
speed-control s i tua t ions .  Improved axle by ax le ,  and l a t e r a l l y ,  wheel 
by wheel, brake balance and timing w i l l  be enhanced with assured brake 
adjustment. 
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A secondary, yet  important, fac tor  i n  three of these accidents was 
the dr ivers '  unsuccessful attempts t o  downshift. Ln each case,  t he  
probabi l i ty  of completing the s h i f t  w a s  very low, and each vehicle ended 
up i n  neut ra l ,  without e i the r  foundation o r  engine braking capabi l i ty .  
Without e f f ec t ive  braking, there  is nothing t o  re ta rd  vehicle  accelerat ion 
on downgrades. 
the r e su l t an t  co l l i s ions .  

This uncontrolled accelerat ion increased the sever i ty  of 

In  two of these three accidents, t h e  dr ivers  attempted unsuccessfully 
t o  downshift a 2-speed rear  axle.  The Safety Board did not invest igate  
the Monarch Pass schoolbus accident o r  the recent schoolbus accident i n  
Puerto Rico t h a t  resu l ted  i n  11 deaths. However, t he  NHTSA invest igat ion 
of the Monarch Pass accident revealed tha t  a 2-speed rear  axle downshift 
was attempted. 
was attempted unsuccessfully i n  the Puerto Rico accident. 

The Safety Board has learned tha t  a transmission downshift 

Two-speed r ea r  axles can be  sh i f ted  by experienced operators who 
know which factors  a r e  important t o  a successful s h i f t  operation. 
However, the Safety Board's accident invest igat ions ind ica te  tha t  many 
dr ivers  a re  not aware of these fac tors .  Vehicle manufacturers recognize 
the hazards associated with attempting t o  s h i f t  2-speed axles on downgrades 
and convey t h i s  concern i n  t h e i r  operator manuals. The Safety Board 
bel ieves  tha t  t h i s  i s  not su f f i c i en t ,  however, and concludes t h a t  an 
appropriate placard warning the dr iver  of the hazards associated with 
attempting t o  s h i f t  t he  2-speed axle  while descending a downgrade should 
be required i n  the cab of any vehicle equipped with a 2-speed axle.  

The Safety Board a l so  believes tha t  a placard showing a combination 
s h i f t  pat tern,  progression, and road speed capabi l i ty  i n  each posit ion 
would be useful  to  dr ivers  who have l o s t  wheel brake effectiveness i n  
downhill operation, o r  those who dr ive sevex'al vehicles with d i f f e ren t  
transmission, rear-axle, t i r e - s i ze ,  and engine configurations. Commercial 
vehicles  already have the E'MVSS-102 required s h i f t  pattern/progression 
placard. The addition of the top road speed (mph) capabi l i ty  added t o  
each gear s h i f t  posi t ion would provide ready reference t o  the information 
a dr iver  needs t o  r e a l i z e  the driveshaft  synchronization necessary t o  
successfully change gear r a t i o s .  
t o  make a gear change, the road speed/gear posit ion relat ionship informatio 
would provide a quick, accurate bas i s  for  determining the posit ion t o  
which re-engagement should be attempted. Over and above the  safe ty  
benef i t s  derived from such information, i t  would provide an accurate 
bas i s  for  the proper use of the gear t r a i n  t h a t  would r e s u l t  i n  a general 
improvement i n  vehicle  operational performance and fue l  economy. 

I f  a dr iver  attempted unsuccessfully 

Accordingly, the National Transportation Safety Board recommends 
t h a t  t he  National Highway Tra f f i c  Safety Administration: 
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Develop a Federal Motor Vehicle Safety Standard s t a t i n g  a 
performance requirement for  a l l  newly manufactured commercial 
vehicles  t o  have equipment tha t  would insure brakes being i n  
proper adjustment a t  a l l  times. (Class 11, Pr io r i ty  Action) 
(H-78-48) 

Develop a Federal Motor Vehicle Safety Standard t o  require 
t h a t  a l l  motor vehicles equipped with 2-speed rear  axles be 
placarded t o  w a r n  the dr iver  of the hazards of attempting t o  
s h i f t  the 2-speed axle while negotiating downgrades. (Class 
11, Pr io r i ty  Action) (H-78-49) 

Develop a Federal Motor Vehicle Safety Standard to  require  
t h a t  the maximum in-gear a t t a inab le  road speed i n  each posit ion 
o f  the vehicle 's  gear t r a i n  be added t o  the FMVSS-102 required 
s h i f t  pattern/progression placard on a l l  newly manufactured 
commercial vehicles.  (Class 11, Pr io r i ty  Action) (H-78-50) 

KING, Chairman, McADAMS, HOGUE, and DRIVER, Members, concurred i n  
the  above recommendations. 

ames B. K i  
Chairman 




