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I. INTRODUCTION 

Periodic Motor Vehicle Inspection (PMVI) has been legis la ted  i n  

many s t a t e s  and c i t i e s  f o r  a number of decades. Other governments have 

rejected the  ins t i tu t ion  of such programs e i t he r  because the need f o r  
them was not f e l t  o r  because the  administrative costs  were seen as too 
h i g h .  Inspection was seen i n i t i a l l y  as a safety countermeasure, and i t s  

purpose was t o  prevent accidents by decreasi ng the  number of defective 
(and therefore unsafe) vehicles operati ng o n  the  highways. 

Many attempts have been made t o  jus t i fy  PMVI on  the  basis of i t s  
benefits from the  standpoint of safety.  These attempts have been 
largely unsuccessful, or  t h e i r  conclusions have been, a t  best ,  
debatable. A recent report by the  General Accounting office '  s t a tes  

t ha t  the  effectiveness of PMVI, from the  point of view of enhancing 
vehicle safe ty ,  has not been demonstrated w i t h  any certainty.  

Inspection, however, - does lead t o  an upgrading of the condition of 
vehicles on the  road, as has been shown i n  a number of instances. I n  

addition, i t  has been demonstrated t ha t  the  greater  the frequency of the 

inspections, the  be t t e r  the  condition of the vehicles. I t  seems obvious 
t ha t  improvement of the condition of vehicle components which are 
c r i t i c a l  t o  s teer ing,  braking, l ight ing,  e tc . ,  should resu l t  in an 
overall safety benefit t o  society by reduci ng accident frequency. The 
di rect relat ionship between i nspect ion and accident frequency has, 
however, never been s a t i s f ac to r i l y  demonstrated; thus i t  i s  d i f f i c u l t  t o  

s t a t e  the  value of PMVI in a cos t lbenef i t  sense. 

Recent developments in diagnostic i  nspection procedures suggest 
applications of PMVI t o  areas other than safety.  These include: 

a )  Pollution 
b )  Fuel Economy 
c )  Consumer Information 
d )  Defect Detection 
e )  Feedback fo r  designlmanagement of PMVI systems 
f )  Feedback f o r  vehicle design ( t o  Manufacturer) 

L Effectiveness of Motor Vehicle Inspect ion: Neither Proven nor 
Unproven, Report t o  Congress by the  Comptroller General of the United 
S ta tes ,  CED-78-18, 20 December 1977.  



The N a t i o n a l  H i  ghway T r a f f i c  S a f e t y  Admi n i  s t r a t i  on (NHTSA) 

designed and conducted a demons t ra t i on  program on P M V I  under  T i t l e  I I 1  

o f  t h e c o s t  Savings Act .  I n  so doing,  t h e r e  was an o p p o r t u n i t y  t o  

e x p l o r e  a number o f  t h e  a p p l i c a t i o n s  c i t e d  above, 

The purpose o f  t h i s  r e p o r t  i s  t o  r e v i e w  t h e  r e s u l t s  o f  t h e  NHTSA 

demons t ra t i on  program, and t o  comment on what a d d i t i o n a l  know1 edge about 

mo to r  v e h i c l e  i n s p e c t i o n  has r e s u l t e d .  



I  I .  BACKGROUND 

In the l a t e  1920's and early 1930's several s t a t e s  adopted periodic 
inspection of a l l  motor vehicles as a part of t h e i r  safety program. 
Many of the  more densely populated s t a t e s  followed during the  next 
th i r ty - f ive  years,  and, when the  Congress created the  National Highway 

Safety Bureau, the  one spec i f i c  countermeasure dictated i n  the  act  was 
tha t  the  new bureau should promote motor vehicle inspection among those 

s t a t e s  which did not have i t .  
2 In 1968 L i t t l e  surveyed responsible o f f i c i a l s  in a l l  s t a t e s  t o  

determi ne t h e i r  positions re la t ive  t o  mandatory inspection programs. 
Those in  s t a t e s  which already had inspection programs i n  operation 
reported tha t  they worked adequately, and t h a t  they believed they were 
useful i n t h e  prevention of accidents. Those i n s t a t e s  which d i d n o t  
have programs reported t ha t  they believed t ha t  inspection would lead t o  
accident reduction, b u t  t h a t  concern about such abuses as gouging of the 
public, g ra f t ,  and admi n i s t ra t ive  expenses had inhibited any posit ive 
action. 

In 1969 McCutcheon and sherman3 obtained data on t he  condition of 
vehicles a t  the time of inspection i n  four jur isdic t ions  with d i f fe ren t  

inspection periods, rangi ng from three  per year i n Memphis, twice a year 
i n  Cincinnati,  once a year in  Washington, D. C . ,  and essential  ly never 
a t  a  s i t e  i n  Michigan. Their work showed c lear ly  tha t  more frequent 

inspection resulted in  lower outage rates f o r  many components, and i s  
one demonstration of the  effectiveness of PMVI i n  improving t he  
condition of vehicles in use. 

NHTSA has sponsored a number of studies re la t ive  t o  safety 
inspection since 1968. Some early e f fo r t s  were made t o  prove tha t  

L L i t t l e ,  J .  W . ,  Po l i t i c s  and Vehicle inspection, Highway Safety 
Research I n s t i t u t e ,  A n n  Arbor, Michigan Rep. No. PuF-8, Sept 1968; and 
Federal Po l i t i c s  in S t a t e  Vehicle Inspection Programs, ~ r i z o n a  s t a t e  Law 
Journal, Vol. 1969, No. 3 ,  1969, 341-368. 

J McCutcheon, R .  W .  and Sherman, H .  W . ,  The influence of Periodic 
Motor Vehicle inspection on Mechanical C o n d i t i o n ,  Highway Safety 
Research I n s t i t u t e ,  A n n  Arbor, Michigan, Rep. No. P h F - 1 ,  July 1968 



4 
inspect ion reduced accidents, notably in studies conducted by TRW a n d  

l a t e r  by ~l tra-systems.5 Operations Research, ~ n c o r ~ o r a t e d , ~  analyzed 

the  inspection problem fo r  NHTSA and  rated vehicle components in terms 

of t h e i r  outage frequency and c r i t i c a l i t y ,  serving as a basis f o r  

inspect ion system design. There was continuing pressure p u t  on s t a t e s  

which had n o t  adopted PMVI programs, including the  threat  of applying a 
1 oss-of-highway-money penalty. Other s t a t e s  were permitted t o  carry o u t  
experiments with a1 ternat ive  approaches t o  inspect ion, such as check- 

lane operations ( i  n California, Michigan, and  Ohio). Generally such 

"a l ternat ive"  experiments were permitted only under the  s t ipula t ion t h a t  

the s t a t e  would have t o  prove a j r e a t e r  accident reduction w i t h  the 

a l ternat ive  system t h a n  with a conventional PMVI, and s t a t e s  were asked 

t o  promise adoption of a f u l l  periodic system i f  t h i s  did no t  occur. 

Some theoretical  expositions of the i nspection process have been 

produced. Geoffrey   rim el developed a model of the re1 ationship 

between inspection and vehicle condition in  1954. O'Day and  Creswell 8 

developed a simulation model t o  permit prediction of outage ra tes  as a 
function of average component 1 i f e  and owner repair  practices. 

sa l t e r , '  a t  Rand, developed a conceptual approach fo r  the  combination 

of diagnostic inspection f a c i l i t i e s  and vehicles with bui l t - in  

TRW Systems Group,  Automated Diagnostic Systems--Vehicle Inspection, 
summary, Final Report: Phase I ,  26 March, 1968, NHTSA Contract 
FH- 11-6538 

Fisher, F .  G . ,  Biche, P ,  and  Eidemiller, R . ,  Safety Status of 
Vehicles-i n-Use Study, Ultrasystems, Inc., July 1973, NHTSA Contract 
DOT-HS-094-2-253. 

Eisner, H . ,  Kalin, S. R . ,  Wells, E .  N . ,  and  Williams, P .  D., An 
Investigation of Used Car Safety: Final Report, Operations ~ e s e a r c h  
Inc.,  S i lver  Spring, Md., June 1968. 

1 Grime, G . ,  Vehicle Characterist ics and Road Accidents: Effects of 
Design and Mai ntenance, Road Research Laboratory, Crowthorne (England), 
Sept 1954. 

8 See, f o r  example, "An Analytical Model of Motor Vehicle Inspection", 
by J .  Creswell and J .  O'Day, HSRI Research, 1968 

9 Sal te r ,  R .  G . ,  A Road Test Concept f o r  Dynamic Motor Vehicle 
Diagnostic Evaluation, The Rand Corporation, July,  1977. 1968. 



i n s t r umen ta t i on  t o  match t h e  f a c i l i t i e s .  He proposed a s imp le  cos t /  

b e n e f i t  model--not on t h e  bas i s  of s a f e t y  improvement, bu t  s imply  on 

economic ( f u e l  c o s t )  cons idera t ions .  P e r i  odi  c  maintenance was shown t o  

be o f  p o t e n t i a l  economic va lue  t o  t h e  c a r  owner, g iven c e r t a i n  

assumptions about f u e l  cos t ,  m i l es  per  g a l l o n  improvement w i t h  tuneups, 

e t c .  

Ben t ley  and He ld t ,  o f  A V C O , ~ ~  proposed a model f o r  comparison o f  

t h e  e f f e c t i v e n e s s  of motor v e h i c l e  i n s p e c t i o n  systems i n  va r ious  

j u r i s d i c t i o n s  by de te rmin ing  t h e  change i n  outage r a t e  (by component) as 

a  f u n c t i o n  o f  t ime  s i nce  i nspec t i on .  Th i s  work, performed f o r  NHTSA, 

represen ts  a  change i n  ph i losophy  by t h e  f e d e r a l  agency i n  t h e  sense 

t h a t  v e h i c l e  cond i t i on ,  r a t h e r  than  acc iden t  reduc t ion ,  was proposed as 

a  measure o f  i nspec t  i o n  e f f ec t i veness .  

The most r ecen t  l a r g e  e f f o r t  i n  t h e  v e h i c l e  i n s p e c t i o n  f i e l d  has 

been t h e  NHTSA demonst ra t ion program i n  response t o  t h e  Cost Savings 

Act. The des ign w i l l  be d iscussed i n  more d e t a i l  i n  t h e  next sec t ion ,  

b u t  t h e  general  purpose has been t o  ga in  f u r t h e r  unders tanding o f  t h e  

e f f e c t s  and e f f e c t i v e n e s s  o f  i nspec t ion .  The NHTSA experiment should  

p r o p e r l y  be viewed as t h e  l a t e s t  i n  a  l ong  s e r i e s  o f  s t ud ies  o f  

i n spec t i on ,  a l l  o f  which a re  in tended  t o  improve our  unders tanding o f  

t h e  process. 

1 ° B e n t l e y ,  G. K. ,  and He ld t ,  R .  W., Procedures t o E v a l u a t e  t h e  
E f f ec t i veness  o f  P M V I ,  SAE Paper No. 770814, September, 1977. 



I 11. NHTSA MOTOR VEHICLE DIAGNOSTIC INSPECTION 
DEMONSTRAT I ON PROGRAM 

T h i s  demons t ra t i on  program was conducted under  t h e  p r o v i s i o n  o f  

T i t l e  111 of t h e  M o t o r  V e h i c l e  I n f o r m a t i o n  and Cost  Savings A c t  

PL-92-513. D i a g n o s t i c  i n s p e c t i o n  l a n e s  were c r e a t e d  i n  f i v e  l o c a t i o n s  t o  

i nspect  f o r  s a f e t y  and emiss ions v e h i c l e  components and were opera ted  

f o r  a  15-month p e r i o d  b e g i n n i n g  e a r l y  i n  1975. The t o t a l  c o s t  t o  t h e  

f e d e r a l  government f o r  t h e  f i v e  s i t e s  was $11.9 m i l l i o n  w i t h a n  

a d d i t i o n a l  $1.9 m i l l i o n  i n  ma tch ing  funds f r o m  t h e  s t a t e  governments. 

An NHTSA repor t1 '  combines t h e  f i n d i n g s  o f  t h e  f i v e  teams w i t h  

t h o s e  o f  o t h e r  c o n t r a c t o r s  ass igned t o  p e r f o r m  v a r i o u s  ana lyses on t h e  

data. The genera l  c o n c l u s i o n  p resen ted  i n  t h e  NHTSA r e p o r t  i s  t h a t ,  

" D i a g n o s t i c  M o t o r  V e h i c l e  I n s p e c t  i o n  w i  11 b e n e f i t  consumers by p r o v i d i n g  

them i n f o r m a t i o n  on t h e  c o n d i t i o n  o f  v e h i c l e s ,  wh ich  i f  used p r o p e r l y ,  

can r e s u l t  i n  g r e a t e r  s a f e t y ,  l o w e r  p o l l u t i o n ,  improved gas mi leage,  and 

i n  t h e  case o f  complex v e h i c l e  systems, g e n e r a l l y  l o w e r  o v e r a l l  r e p a i r  

and maintenance costs .  " 

Program Goal s  

Seven o b j e c t i v e s  f o r  each i n s p e c t i o n  team w i t h i n  t h e  e n t i r e  p r o j e c t  

were s t a t e d  as f o l l o w s :  

( 1 )  To e v a l u a t e  t h e  c o s t s  and b e n e f i t s  o f  t h e  p r o j e c t s ,  

( 2 )  To e v a l u a t e  t h e  c a p a b i l i t y  o f  t h e  mo to r  v e h i c l e  r e p a i r  i n d u s t r y  

t o  c o r r e c t  d iagnosed d e f i c i e n c i e s  o r  m a l f u n c t i o n s  and t h e  c o s t  

o f  such r e p a i r s ,  

( 3 )  To e v a l u a t e  v e h i c l e - i n - u s e  s tandards  as f e a s i b l e  r e j e c t  l e v e l s ,  

( 4 )  To e v a l u a t e  e f f i c i e n c y  o f  f a c i  1  i t y  des igns employed, 

( 5 )  To e v a l u a t e  t h e  s t a n d a r d i z a t i o n  o f  d i a g n o s t i c  and t e s t  

equipment, 

11 
Innes,  J. and Eder,  L. Mo to r  V e h i c l e  D i a q n o s t i c  I n s p e c t i o n  

Demons t ra t i  on Program - Summary Repor t ,  October  1977, DOT-HS-802-760. 



( 6 )  To evaluate the  development of diagnostic equipment designed t o  
maximize the  i nterchangeabi 1 i t y  and in terface  capabi 1 i t i e s  of 
t e s t  equipment, and 

( 7 )  To evaluate vehicle designs which f a c i l i t a t e  o r  hinder 
inspection and repair .  

The NHTSA report  concludes tha t  each of these goals was met. Costs 

of the  inspections were tabulated,  and 63% of the  consumers indicated 
t ha t  they would be wi l l ing t o  spend $10.00 f o r  such an inspection, a 

f igure  somewhat lower than the  actual cost  of the  inspections conducted, 
and most indicated a belief  in the  value of the  inspection process. 

Usi ng judgmental scales ,  NHTSA concluded t ha t  the  appropriateness 

and adequacy of the repairs  performed subsequent t o  i  nspect i on varied 

widely among t he  f i v e  s i t e s .  Some of the r e su l t s  suggested t h a t  the  
repai r  work ref lec ted a lack of knowledge, s k i l l ,  proper equipment, and 
conscientiousness. In pa r t i cu la r ,  a special study i n Alabama reported 
t ha t  approximately 24% of a l l  repairs  performed were unnecessary, and 
t ha t  32 cents of every do l la r  spent on repai rs  was unnecessary. 

NHTSA concluded t h a t  the  re jec t  levels  resul t ing from the  vehicle- 
in-use standard a re  feas ib le ,  and t ha t  they can be retained with minor 
changes and additions. 

The e f f i  ci ency of the various di agnostic lane conf igurati  ons was 
evaluated, and i t  was reported t ha t  the  most e f f i c ien t  operation was 
tha t  using a dual para l le l  l i f t  configuration ( t he  one used i n  t h e  
Alabama project ) .  Per vehicle inspect ion cost f o r  t h a t  operation, based 
on 950 cars per month, was estimated a t  $13.57. Costs f o r  other s i t e s  
ranged from about $10.00 (Puerto Rico) t o  $30.00 (Washington, D. C . ) .  

The report offers  the subjective conclusion t ha t  standardization of 
t he  diagnostic systems and t e s t  equipment would be "beneficial t o  the  
s t a t e s ,  the  consumer, t he  repai r  i ndustry, and t he  manufacturers of cars 

and t e s t  equipment. " 

Few i nstances of i  nterchangeabi 1 i  ty problems were noted duri ng the  

program. Specif ic  items were d i f f i cu l t y  of some t e s t  equipment access 
t o  ro tors ,  and a problem with exhaust probes f i t t i n g  a small number o f  

vehicles. 



The report notes that vehicles with many accessories i n  the engine 

compartment limit accessibi l i  ty for  some t e s t s ,  b u t  the more frequent 
problem i s  the accessibility of the brake system for  inspection. 

A Sub-Experiment 

Concurrent with the seven goals l i s ted  above, a particular 
objective of the program was framed i n terms of an  experiment. Two 

groups of vehicle owners were identified: a "treatment" group was 
provided with a complete diagnostic report as the end product of the 
inspection; the "control" group was given only a l i s t ing  of the 

components which had failed the tes t .  The purpose of the experiment was 
t o  determine whether the depth of information received by the owner had 

a positive influence on the subsequent repair process. 

Analyses of the repair costs and the appropriateness of the repairs 
indicate that the owners provided with more information g o t  more 
effective maintenance. Costs incurred by the "treatment" group were, i n  

fac t ,  sl ightly higher; b u t  th i s  resulted mainly  from a different 

inspection process (wheels were p u l  led f o r  the "treatment" group, b u t  

not  for  the others) ,  and i t  was judged t h a t  those w h o  paid higher costs 

g o t  safer vehicles. 



IV. ANALYSIS AND DISCUSSION 

Each of the inspection s i tes  compiled data regarding the 
inspections and repair costs. Detailed inspection records were 
ultimately forwarded t o  NHTSA in hard copy form for  subsequent analysis. 
As a part of a study t o  understand the procedures employed in the 
various s i t e s ,  HSRI has obtained a group of these reports for  
processi ng. 

A convenience sample of these forms from four of the five s i t e s  was 
acqui red from NHTSA. This included i nspect ion reports from A 1  abama, 
Arizona, Tennessee, and Puerto Rico for  the month of November 1975. 12 

No effort  was made t o  draw a s t a t i s t i ca l ly  representative sample, and 

any conclusions are tenuous. The intent was t o  do a pilot  survey t o  

determi ne whether a more complete analysis woul d be wort hwhi 1 e. 

The record of inspection (examples of which are shown in Appendix 
A )  were transferred t o  IBM card images, using numeric values where 

available and a "pass-fail" indication where that was a l l  that was 
reported. The data from the four s i t e s  were p u t  into the same format 
shown in Appendix B ,  and values were recorded for the following 
variables: 

(1)  Vehicle Identification Number 
( 2 )  Make 
(3) Model 
( 4 )  Odometer Reading (mi l e s )  
( 5 )  S i te  ( A 1  abama, Arizona, Puerto Ri co, Tennessee) 
( 6 )  Tire Tread (pass/fail  - four wheels) 
( 7 )  Tire Pressure (passlfail  or PSI - four wheels) 
(8) T i  re Valves (pass/f ai 1 ) 
( 9 )  Tire Sidewall Condition (pass/fail ) 
(10) Rear Lights (pass l fa i l )  
(11) Head1 i ghts (passlfai 1 ) 
(12) Headlight A i m  (pass l fa i l )  
(13) Turn Signals (passlfai 1 )  
(14) License Plates Light (pass/fail ) 
(15)  Other Lights (pass/fai l )  
(16)  Steering Wheel Play (pass/fail  ) 
(17) Steering B i n d i n g  (pass/fail ) 
(18) Steering Linkage (pass/fai 1 ) 
(19) Brakes (passlfai 1 ) 

l 2  Data from the District  of C o l u m b i a  was physically unavailable a t  the 
time of th i s  study. 



(20) Glazing Windshield (pass / fa i l )  
( 2 1 )  Glazing Other (pass/fai 1 ) 
( 2 2 )  Windshield Wipers (pass l fa i l )  
(23) Windshield Washers (passlfai 1 ) 
(24) FuelIExhaust System (passlfail  ) 
(25) Seat Belts (passlfai  1 ) 

' ( 2 6 )  Horn (passlfai l  ) 

Approximately 800 vehicles are represented i n  t h i s  sample. The 
information for  a l l  of the above items was coded into a computer f i l e ,  
and a variety of analyses conducted t o  determine the general nature of 
the data. Table 1 shows outage rates as observed i n  the four different 

inspection s i tes .  Wide variation between s i tes  can be observed in t i r e  
pressure ( for  the two jurisdictions which made actual measurements), in 
several of the l ight categories, a n d  in steering 1 inkage (note 
particularly Puerto Rico). 

For the differences between teams, there are three possible 
explanations for the variation i n  outage rates:  (1) Real differences in 

the vehicle condition among the four locations, ( 2 )  Differences in the 
rejection c r i t e r i a  for  components from s i t e  t o  s i t e ,  and/or (3 )  

Variation among s i t e s  in the t e s t  equi pment specifications, cal i bration 
techniques, and measurement procedures. Before one could establ i sh the 

f i r s t  of these as a reasonable explanation, possibi l i t ies  ( 2 )  and (3)  
must be examined. This has been done and i s  presented l a t e r  in th i s  
report. 

The analysis of the inspection data from the four s i t e s  t h a t  has 
been presented here i s  intended t o  exemplify the types of presentation 
of representatively-coll ected inspect ion data. If the enti re data base 
of the five-team program were t o  be used there would be information on 
more than 66,000 vehicles, and  for  24,000 of these vehicles there would 

be data from a subsequent or re-inspection. We in i t i a l  ly considered 
acquiring and processing more of the data, b u t  decided not  t o  do  so on 

the basis that the sampling procedures used i n  the program would not  
really justify th is .  The s i t e s  were not  chosen in such a way as t o  
represent the nation, and, within each s i t e ,  vehicles were acquired 

mainly by a sort  of chosen-volunteer manner. Finally, the dropout rate 
i n  the program (from the in i t i a l  t o  the l a s t  inspection) was quite 

large, making  inferences of time trends d i f f icu l t .  



T a b l e  7 

Inspection Fai lure  Rates by S i t e  
Diagnostic Inspection Program 

I Percentage deemed unacceptabie 
I (Except PSI f o r  T i re  Pressure)  

Item I -  -- 
I 1 1 Puerto I 1 I 
I Alabama I Arizona I Rico ITennesseellAverage 

I I I - , I I -I I-- 
I I I I I I 

LFTread . I  3.1 1 4.2 1 9.2 1 3.8 1 1  4.8 
RFTread . I  4.0 1 8.4 1 9,2 1 5.7 1 1  6.6 
LRTread .I 4.0 1 4.7 1 5.7 1 5.0 / /  5.0 
RR Tread . I  2.2 1 5,8 1 7.3 1 5.7 1 1  5.0 

I 1 I I I I 
LFPressurel  24.2 1 - I - 1 28.2 1 1  25.8 
RFPressurel  24.5 1 - 1 - 1 27.8 1 1  25.8 
LR Pressure 1 24.3 1 -- I -- 1 27.1 1 1  25.5 

Sidewaii . I  
Vaives . . I 

I 
Rear Lights  1 
Mead Lightsl 
HL Ain . .I 
Turn Lightsl 
Lic.Plt.Lt. 1 
Other L t s .  I 

I 
S t rg.  Piay I 
St. Eindinql 
St .  Link. . I  

I 
Erakes . . I 

I 
Windshieid I 
0 th .Giaz iq  l 
Wiper . . . I  
Washer . . I  

I 
Fuei/Exhst I 

I 
Seat  Be i t s  I 

I 
Horn . . . I  



There have been a number of previous experiments sponsored by NHTSA 

in which selected vehicles have been exami ned--both i n  d i  agnostic 1 anes, 
a n d  in accident investigation programs. These programs, too, had  the 
problem of volunteer bias. This i s  not said so much as a criticism of 
the experiments, b u t  simply t o  point o u t  that i t  i s  very d i f f icu l t  t o  
obtain a pure sample for  a study of th is  sort. However, the lack of a 
defensible sampling procedure makes many of the conclusions hard t o  

defend. 

S i te  Comparisons 

I n  order t o  identify possible variation i n  inspection procedures, 
equipment, and c r i t e r i a  among s i t e s ,  the reports of the programs at  each 
of the five s i t e s  have been reviewed. While inspections were conducted 
on essentially the same items i n  each location, the equipment, a n d  t o  
some extent the procedures and c r i t e r i a ,  did vary. 

The four appendices t o  t h i s  report contain the details of the data 

organization and analyses. The f i r s t  of these presents examples of the 
inspection forms for  each of the four s i t e s  studied. They are different 
from one another since each s i t e  was given rather complete discretion on 
the design of i t s  inspection system and procedures, b u t  a considerable 
degree of commonality appears across the four forms. 

The second appendix shows the form used by HSRI i n  structuring the 

inspection d a t a  into a f i l e  for  computer analysis. Most of the elements 
i n  the f i l e  are those that were found t o  be common among a l l  four s i tes .  

Some of the elements, however, are included because they are considered 
t o  be important t o  the analysis even though differences in inspection 
procedures and  reporting exi s t .  T i  re pressure, for  example, i s  measured 
in p.s.i. in Alabama and Tennessee, b u t  are given only pass/fail ratings 
a t  the other two s i tes .  

The items inspection a t  each s i t e  are l is ted in Appendix C .  The 
l i s t  was extracted from the inspection forms, a n d  the tables show the 
differences among the f ive s i t e s  i n  the vehicle components considered i n  

the di agnostic i nspect i on process. 



The l a s t ,  and l o n g e s t ,  append ix  ( D )  g i v e s  t h e  c r i t e r i a  used i n  each 

o f  t h e  f i v e  s i t e s  f o r  r e j e c t i o n  o f  t h e  v a r i o u s  components inspected.  

T h i s  l i s t i n g  was comp i led  f r o m  a  d e t a i l e d  examina t ion  o f  t h e  manuals 

c r e a t e d  by each i n s p e c t i o n  team f o r  use  by t h e  pe rsonne l  a t  t h e  

s t a t i o n s .  The t a b u l a t i o n  p r e s e n t s  f o r  each team by system and subsystem 

t h e  d e t a i l s  o f  t h e  e n g i n e e r i n g  o r  judgmental  c r i t e r i a  a p p l i e d  f o r  t h e  

p a s s / f  a i  1 assessment. 

I t  i s  c l e a r  t h a t  t h e  l i s t  o f  i t ems  i n s p e c t e d  v a r i e d  f r o m  s i t e  t o  

s i t e ,  b u t  a l s o  t h a t  t h e  c r i t e r i a  f o r  r e j e c t i o n  depend i n  p a r t  on t h e  

t r a i n i n g  and judgment o f  t h e  i n s p e c t o r s .  To some e x t e n t  such v a r i a t i o n  

was i n e v i t a b l e  ( o r  even i n t e n t i o n a l  ) s i n c e  t h e  NHTSA demons t ra t i on  was 

i n t e n d e d  t o  t r y  o u t  a  number o f  approaches i n  t h e  s e v e r a l  s i t e s .  Wh i le  

c o n c e p t u a l l y  t h e  d i a g n o s t i c  l a n e  approach s h o u l d  r e s u l t  i n  c o n s i s t e n t  

a p p l i c a t i o n  o f  i n s p e c t i o n  procedures  and p a s s / f a i l  c r i t e r i a ,  t h e  s t a t e  

o f  t h e  art a t  p r e s e n t  s t i l l  depends t o  some degree on s u b j e c t i v e  

o p i n i o n .  



V .  Conclusions 

This study has been primarily concerned with a review of the 

1975-76 demonstration program conducted by NHTSA under the Cost-Savi ngs 

Act. 

The data that resulted from the f ive-s i te  demonstration program are 

currently under examination elsewhere t o  determine the effectiveness of 

the inspection in influencing the quality of repair. The Center for  

Environment and Man ( i n  Hartford, Connecticut) i s  under contract t o  
NHTSA t o  compare inspection records and repair costs and  the 

appropriateness of the repair actions taken on the basis of the 
diagnostics. This work i s  evidently aimed a t  the consumer protection 

aspects of the program. 

Other than the final reports of the five contractors that operated 
the diagnostic s i t e s ,  and  the NHTSA final report which followed these, 

no formal analyses are bei ng undertaken on the other aspects of the 
program: safety, emissions, a n d  fuel economy. The design of the 
demonstrati on programs was not such t h a t  concl usive evidence on these 
aspects could be gathered, and  none of the individual contractors were 
expected t o  demonstrate a favorable cost-benef it relationship. I t  was 
intended that final cost-benefit analyses be made from the composite 
data (from the five s i t e s )  by NHTSA, and some tentative conclusions are 
presented i n the NHTSA report. 

That report concludes that the technology employed by the five 
separate demonstration programs was "viable a n d  useful." They further 

speculate that  a positive benefit t o  cost relationship would  accrue t o  
b o t h  the consumer and t o  the repair industry, and that society would  

benefit by having safer vehicles, lower pollution, and  improved fuel 
economy. 

While there are data presented in the NHTSA report which tend t o  

support these conclusions, the primary emphasis on the demonstrati on 
aspects of the program weaken the ab i l i ty  t o  draw any strong inferences 

from the data. I n  particular,  the reported inspection fa i lure  rates 
from one phase of the project t o  another are different ( i  .e . ,  
improving), b u t  by the third phase fewer than 10 percent of the in i t i a l  



vehicles were in the sample. The s t a t i s t i ca l  claims of the NHTSA report 

(e.g., " I t  i s  interesting t o  note t h a t  the decrease in fa i lure  rate from 
period one t o  period three i s  s t a t i s t i c a l l y  significant t o  a high level 

of confidence") are quite improper because of the inabi l i ty  t o  
demonstrate a random selection process for  the compared groups. 

I t  was noted i n  section I11 that the Alabama diagnostic project 
reported that 32 cents of every repair do1 l a r  was spent unnecessarily. 

The average cost of repairs to  vehicles participating in th i s  diagnostic 
program i s  quoted as $57.25, and 32% of th is  i s  $18.32. If  the major 
purpose of the inspection i s  t o  protect the consumer against 

unscrupulous repair practices, the inspection would have t o  cost less  
than $18.32.. .assumi ng that the inspection i s  completely effective and  

can prevent the repair f ac i l i t y  from overcharging. While the concept of 
effective diagnostic inspection detail i ng repair requirements i s  
intuit ively at t ract ive,  i t s  success must depend on three things: (1)  
The active and intel l igent  participation of the consumer, ' ( 2 )  The 
absolute integrity of the inspection process, and ( 3 )  The competence and 
honesty of the repair industry in carrying o u t  the diagnostic 
instructions. While the precision of the 32% finding can be questioned 

on the basis of i t s  provinciality and sampling limitations, i t  i s  a 
reasonable indication that a problem of unnecessary repair costs exists. 
Whether a state-operated diagnostic system i s  a better way t o  solve th i s  
problem than other measures such as 1 icensi ng of mechanics, prosecution 
of flagrant violators of good repair practice, e tc . ,  cannot be answered 
by the diagnostic lane study alone. sal ter13 seems to  suggest t h a t  as 
the vehicles acquire more sophisticated on-board equipment the 
diagnostic inspection process may be made more effective a n d  less 
expensive. Certainly the designers of b o t h  the vehicles and  the 
diagnostic lanes of the future should be thinking of the consumer's need 
t o  identify m i  ntenance needs. 

HSRI has looked a t  a sample of the d a t a  collected from four of the 
five s i t e s  t o  compare fa i lure  rates of various components. There i s  a 

substantial in te r -s i te  variation i n  such rates,  a n d  t h i s  could be 

13 Sal ter ,  R .  G . ,  OD. Cit. 



explained e i t he r  by actual differences in the  vehicle population, 

differences i n  t he  volunteers, or differences in the  pass-fail c r i t e r i a .  
When the  inspect ion resu l t s  are  presented on consistent measurement 
scales (such as t i  re pressure in PSI, or  tread depth in 32nds of an 
inch),  i t  i s  possible t o  l imi t  the  choices t o  real or  sample 
differences. One of the  d i f f i c u l t i e s  in  the  comparison i s  t ha t  only a 
few measurements were recorded in quanti t a t i  ve f orm--most were reported 

only as pass-fai 1 .  

One notable exception t o  the  judgment method i s  the pollution- 

inspection process, addressed i n  part in  the  NHTSA study, b u t  a lso of 
concern t o  the  E P A .  In t h i s  area the  measurement scales fo r  C O  and f o r  
NOX are well defined and accepted. With such c r i t e r i a  it should be much 
eas ie r  t o  make comparisons across jur isdic t ions ,  car  makes, or  other 
fac tors .  

I n  summary: 

(1) The NHTSA demonstration program has shown the  
feasibi  1 i ty of se t t ing  u p  comprehensive diagnostic check lanes, 
and has estimated the costs and defined procedures required t o  
operate them. 

( 2 )  The program was, as s ta ted ,  a "demonstration," and 
was not an "experiment. " As such there were no rigorous 
controls exerted over the  sampl ing employed e i t he r  between or 
within the inspection s i t e s .  Thus one should not expect the 
sor t  of conclusions possible from a s c i e n t i f i c  experiment. 

(3)  I t  seems improper and probably unwise t o  use the 
resu l t s  of t h i s  program t o  support the cost/benefi t  arguments 
regarding diagnostic lanes ( i n  e i t he r  d i rect ion) .  I f  that  
subject needs support, a more highly controlled experiment 
would  be in order. 

( 4 )  I n  such an experiment, were i t  t o  be conducted, i t  
would be essential  t o  define the measurement techniques and 
pass-fail thresholds i n  such a way t ha t  they could be applied 
consistently by di f ferent  people a t  d i f ferent  s i t e s .  

The determination of the  effectiveness of safety inspection i s  not 
an easy process. There are too many components, few consistent scales 

of measurement, and both the public and the  automotive professionals are 
wi 1 l i  ng t o  accept judgment as an operational inspect ion technique. 



In the  introduction several potenti a1 applicat ions of diagnostic 

i  nspect ion procedures were 1 i s t ed ,  includi ng (1) pollution control ,  ( 2 )  
tuning f o r  fuel economy, ( 3 )  providing information t o  consumers, ( 4 )  

detection of defects i n  vehicles, ( 5 )  feedback fo r  the  design and 
management of PMVI system, and ( 6 )  feedback t o  the vehicle designers. 
The emi ssion-requi rements of the modern automobi l e  engi ne suggest tha t  
sophist icated equipment such as can be available i n  diagnostic lanes 
will be necessary t o  maintain pollution control and optimum fuel 
economy. I f  diagnostic lanes were operated i n  a  consistent manner, the  
observed outage ra tes  might furnish useful i  nfomation t o  consumers, 
maki ng them bet ter - i  nformed purchasers of repairs  and new vehicles. The 
d i  agnostic lanes themselves are unlikely t o  provide much vehicle defect 
information ( i n  the sense of defects which lead t o  r e c a l l s ) ;  t h i s  so r t  
of finding i s  much more l ikely t o  come from individual owner complaints, 
or from accident data. Data from diagnostic lanes should be useful both 
t o  the lane operators and designers and t o  manufacturers--the l a t t e r  
because information about wearout rates should be more consistently 
available than a t  present. 

A comparison can be made between the inspection area and the  
computer f i e l d .  The technology of mi n i -  and mi cro-computers has 
advanced rapidly,  and the re  i s  a  need f o r  both very large computer 
f a c i l i t i e s  (analogous t o  a state-operated diagnostic f a c i l i t y )  and small 
stand-alone microprocessors (analogous t o  the  equipment i n  a  small 
garage combined with on-board vehicle sensors) .  The o p t i m u m  mix of 

large and small i  nspect ion faci  1 i t i e s  remai ns t o  be determi ned. 
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APPENDIX A 

Samples o f  Forms From Each of the  
Four Teams Whose Data Were Analyzed 
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APPENDIX B 

Form for F i  1e Construction 
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T A B L E  1-0 
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(Ut1Cf-L P U L L E D  
I O I S C / D R U C  C C ~ U  F 
l l l N l h G  CON0 F 
1  S T R U C T U R A L  F A P l S  F 
( H k T U R N  S P R l h G S  F 
1 AUTOMA 1 1 C  
1 A D J U T T E R S  F 
1  C Y L I h C F P  C T N D  t 
1 D I S C / D R U H  CCND R  
I L l N l h C  CQhO R  
I S l R U C T U R A L  P A R T S  R  
I HFTURN S P H I ~ C S  R 
I A U l r P A T l C  
I A O J U S T E R S  N 
I C Y L I N O E H  C C ~ C  R 
( d H E t  L S E A L S  

PHAKF CCMPCNENT S I M 4 S T  ER C Y L l h C E R  

I 
I 
I 
I 
I 
I 
I 
I B P A K E  DRUM 
I C I b M E T E R  
1 ERAKE ROTOR 
I T H I C K N E S S  
I F P I C T I O N  M A T E R I P L  

D I S C / O R L M  COND( S T R U C T U R A L  
BRPKE L l N i N E S  I E CECH P A R T S  
STRUCTCPAL I C I S C / D R U H  

G P E C t  P b R T S  IH~EEL C Y L I N D E R  
PRPKE H C S L  I H C S E S  L L I N E S  

EL  l N F  S  ( P b S T E R  C Y L I N D E R  

I I 
I 

I I 
I 

I I 
I 

I I MASTER C Y L  I k D E R  
I F L U I D  
I B R A K E  P E D A L  
I B R A K E  A S S E M B L Y  I F / R )  

B R A K E  H C S E S  ( O R U C  01 A I A O T O R  
D I S C  t CRUHS ( T H I C K N E S S  I F / R I  
F R I C T I C h  M A T E R I  I L  I CRUk/ROTOR , 
MECH L l h K A G E S  I C O N D I T I O N  I F / @ )  
WHEEL C Y L I N D E R S  1 AUTO A D J U S T E R S ( F / R I  

I h H E E L  B E A R I N G  I R E T U R N  S P R I N G S  f F / R I  
S I G h b L S  1 B R A K E  L I N I N G S /  
P A S l E R  C Y L I N D E R  1 P A C S  ( F / R I  

I I I W I - E E L  S I Z E  I I 
I I 1 l h T E C R 1  TY (WHEEL I h T E G R I T Y  1 
1 HUN-OUT I H  C O N C I  1 I O N  (OEFCRMAT I O N  I Wl-€EL O E F O R M A T I O N I  
I INTf  C R I T Y  lW Y i l U h T  I N G  1 Y C U h T I N G  ) k H E E L  M C U N T I N G  ( R I M / D I S C / F L A N G E  

k l l E E L  C C h U l T 1 0 N  ) M O l J N I  I h C  1 h R l l N C L T  I B f A R I N G S  )WHEEL B E A R I N G S  I k t i E E b  N U T / B C L T  

I F I I ~ L  L E A K S  
I t l i r L  T A N K  

F U E L  S Y S T E M  . .I CCiMDI 1 I U h  

I I I F U E L  L I h E S  
IFUEL S Y S T E M  I l ~ b s  TPNK 
I F  I L L E R  CAP I C L E L  L I N E  [ F U E L  PUMP 

I 
I 
I G A S  F I L L E R  C A P  



I T E K S  I N S P E C T E D  B Y  S I T E  
l N H T S P  D l  l E N O S l  l C  O E M C N S r R A T  I O N  P R C J E C T l  

E X P E R I P E N T  S I T E  1 4 1  P B A P A  I I T E N N E S S E F  ( P U E R T O H I C O  I 4 E  I ZCNA L A S H 1  h G  l O N  

I 
I 
I 
l L E A K 5  

E X H A U S T  S Y S T E Y  IDAMAGE 
I 
I 
1 
I 
( S T E E R I N G  S Y S T E F  
( I D L F R / P I T P A h  ARM 
I C O N l H O L  A R C  P I V O T S  
1 1 1  E ROD F ~ C S  
1 S l  E F K  I N G  E E A H  R C X  

S l E E R  LNG . . . I P O H C R  S T E E R I N G  
I FPON T SPR 1  h G  
1 S / T  HAHS 
ISTABILIL[:R R A R  
( B A L L  J C I ~ T S  UPPER 
I B A L L  B A L L  J C l h T S  L C h E H  
I R A L L  J C l h T  S E A L S  
I S I i C C K  A O S C R e E R S  
I R E A H  CPK I N C S  

S U S P E h S l n N  , . I C I I N T P C L  A R M  HEPR 

I 
)POWER S T E E R l h G  
( F L U I D  L E V E L S  ( P / S J  
I L t N K A G E  P L A V  

POWER S T E E R l h G  I P S  B E L T S  't F C S E S  
I 

S T A P I L  1 2 E R  BAR ! B A L L  J O I N T  S E A L S  
R A O I t J S  ROOS 1 A A L L  J O I N T  M C T I O N  
S / T  D A P  I S / T  B A R S  
RUCEER P C S H l h G  1 S T A B I L I Z E R  E A R S  
SHOCK P C S C R B C R  I C O N T R O L A R M S  

5 L S P F h S I C N  P F M B E R J R A D I U S  R C O S  
C O h O N  I R U S t i I N G S  

r A L L  J C  I L T  HCTIOK I SHCOK A B S ~ R P ~ R S  

(EX .  S Y S l E M  N O I S E  
M U F F L E R  1 H U F F L E R s  E X - P I P E  
E X H 6 U S T  P I P E  I T A I L  P I P E  
M A N I F O L D  . I N A N 1  F O L  CI H E A T  
T b I L  P I P E  I R I S E R  C A T l C H M E N l S  

(  E N E R G Y  A B S O R B I N G  
I STRG. C O L t C N  
(POWER S T E E R I N G  B E L T  
1 POWER S I E E R  I N G  
I F L U 1 0  
i STEERING L I N K A G E  
[ T I E  R O D S  

L I N K A G E  P L A Y  
P O L E R  S T E E R I N G  

P A L L  J C I N T  S E A L S  
e A L L  JOINT MOTIOI 
SPR I N G S  
t l O R S I l l N  B A R S  

S l A E I L I Z E R  B A R S  
R U C e E R  B U Y 1  I N G S  
R d C l U S  ROOS 
Sl-CCK A R S O R B E R S  

t D R A G  L I N K  
K I N G  P I h S  
I n L E R  t P I T M A N  ARMS 
SHOCK MOT I O N  
L O A D E D  e a L L  JOINT 
B A L L  J O I N T  S E A L  

I S P R I N G S / S H O C K S  
I I S H A C K L E S  
S H A C K L E  / U - B C L T  

S T R U T  E SClAY 
B A R  B U S H l h G S  

ISWAY B A R  L l h K A G E  





APPENDIX D 

C r i t e r i a  f o r  Component 
R e j e c t i o n  by S i t e  
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ARIZONA TENNESSEE PUERTO RICO WASHINGTON 

'ENGINE ANALYSIS 

REJECT CRITERIA 

The fnglne Dlagnostlc may Docs Mot Rejectton Cr i ter la  Mot SPW- ReJectlon Cr l ter la  Mot Speclfled. Cr l ter la  fo r  ReJectlon Not ( f  ~ d l e  Rm not wl th ln  50 RFN 
Perfom Any Dfagnorlr Ul th  Recco It-. Spec1 fled. of MJnuf. specs. 
L ~ ~ o ~ l a t e d  IeJect Crl tcr le. TIMING 

ADVISE I f  tlmlmg l a  not wlthln 12 C-- &greet of unuf .  specs. 
CHARGING 
ADVISE I f  no charplrq output I s  
7 shown on scope pattern 

WVISC I f  problem I s  shown on scope - for lgn l t lon primary/ 
sccond.ry e char9lng system. 

' ADVANCE. 
N)VISE If omi ro re la l l  cy l  lnders I-- read hlph o r  lo*. 

1 DWELL 
(NIVISE I f  palnt & m l l  I s  not wl th ln  

13 degrees unuf .  S p C S .  



ARIZONA TENNESSEE PUERTO RICO 

WHEEL HWNTING 
EJEC! 11 any h e e l  shows IOOS~I RLJEC~ i f  arl)' h e e l  n u t s ~ b o l t s  not RLJ~C~ 11 any dncel nut lbol t '  Speclfled- 

mlsslng/dsuged &el st l lbsl  7 i n  place o r  l w s *  mtsstng. 
bo l t s  nuts o r  lugs. 

R T J ~ C T  11 any *heel n u t s / c ~ * n p d  -. . 
studs ar. l o o s e l b d e n l l  
nl ss lng l r lua tched (adequate 
t hrcad cngagementl 
i ~ ~ ~ c r a t l v e ) .  

WHEEL INTEGRITY 
RtJtCT Olsc wheels w i t h  elongated RtJLe If a t l r e  r tml*hce l Id tsc l  I 

RLJLCr If REJECT I f  a t t r c  r i r lwheel  d l s k l  REJECT t f  rim/dlsc/flange b d c n l  
.- 

bol t  holeslcracks between s lder  La. v l r l b l e  cracks a t l r e  rlmlwheel d i s t l i p ~ h a r  1- s lder  has v l s i b l e  c r w k s l  - crackedld.oaped 

handl~oles or  s t t ~ d  holes o r  ~ ! ~ ~ . t e d  b o l t  Roles o r  v l s l b l c  crr&s/elonp.ted b o l t  hols 
c fonga td  b o l t  holes e r  

both. tndicat lon of rapa l r  by,or has been repalrcd by e l d l n g .  
indication o f  r g a l r  by 

w ld lng.  ueldlng. 
1- 

REJCLT Cast wheels wit11 cracks1 
evldence of wear I n  clamp, 
area or  both. 

REJECT l f  any part of  wheel bent1 - 
crackedlreueldedldmaged so 
as t o  affect safe operatlon 
o f  vehlcle. 

REJECT I f  r lmslr lngs m l w t c h e d l  
i 

b e ~ ~ t l s p r u n l  o r  othcrwlse 
damaged (check fw evtdence 
of r lm  slippage. This, 
Impltes m a r  o r  100s. nuts)., 

Crl;eria not s p ~ ~ i C Z - 7 F l e c c o  
1 t m s  I 

RLJECI If la te ra l  and r.dlal Nnovt REJECT If l r t e r a l l r a d l a l  ru-t of IEJEC~ if ~ . t ~ ~ . l l ~ . d t . i  runout ori,,~~ECT total ercrcds of any r tm b l d  area exceeds '-- each r im  bend area exceeds - I 118. of t o t a l  i d r a t e d  118' t o t a l  lnd lca tor  I each r t r  bead area exceeds - 
runnut. readlng. l l b '  t o t a l  Ind icator  rcadlng. 





ALABAMA 

INTERIOR 

TENNESSEE PUERTO R l C O  

HO* 
I f  hornfhorn sw l tch  
securc ly fa r tened lno t  

I r e a d l l y  accessible Im lss lng f  
Inoperatlve. 

RrJECr I f  opera t lon  o f  ho rn  
In te r fe res  w l t h  o ther  
c l r c u l t  operatlon. 

llEJECr I f  ho rn  no t  and lb le  enough t o (  
warn pedestr lansfother '  

I veh lc les  o f  danger. 

E J E I f  s t e e r l n g  wheel broken/ 
loosc 

I f  r teer l 'ns col -  has been/ 
c01tapsCd/t wse. I 

SPEEDSMETER 
d e f r o s t e r  

inopcrat1vef asrage blocked/ 
1-• an .&r side. 

Operate. If horn  mlsslng/lnadequate t o  K J b C  If horn  m l r r l n g / ~ l r l o c a t e d /  

Puerto R lco  Seats 
serve as warning. l w s e l y  a t tachcd / lnnpera t l vc  

- 

RCJCCT If seat b e l t  assembly l o o s r l  
Inadequate I n  opera t lon  

REJCCI I f  b e l t  . mlss lny  p a r t s 1  -- 
acccssor les 

REJECTIf  scat  b e l t  slam (>72 
models) m i rs lng / lnopera t l i k /  

. - l n d c q u a t a  

RCJLCT I f  horn  tmrearonably Imrd o r  
- bar-shldocs n o t  meet audlh lef  

tone (12  tones) 
I requlrencnts. 

RfJECTlf-dcrG other  t h n  horn  

I 
( b e l l f r h l s t l e )  used InsteJd 
o f  horn. 

#REJECT I f  s t e e r l n g  c o l u ~ ~ n  bas 
p r e v l w s l y  been c o l l a  sed. 
~f m u r ~ t f n g  would p r o R ~ b ~ t  
energy absorbing c a p a b l l l t y  
( f o r  energy absorbing 
s t e e r l n g  c o l u m ) ;  I f  
m u n t l n )  I s  l w s e .  

REJECT If systew I n s t a l l e d  so as t o  -- 
I n t e r f e r e  w l t h  vehlc l t .  
con t ro l .  

FDVISE I f  forced I system 
inadequatefheat cannot be 
Induced I n t o  forced a l r  
system (on ly  h e n  v e h l c l e  
t m p .  has reartled 
oper. nwde). 

I(EJLCT i f  speedometer not  v l s l b l e /  
n o t  I lgh ted  

RLJfCT I f  speedoneter l n d l c a t o r  
ml sslng/hroten/bent/ 
l n q ~ e r a t  I r e  

RCJECT If I s n l t l o n  sw l tch  mlsslngf  
Inoperat lvc.  

WINDOW 
(- I f  nls~lnglbrokenfst1ck1nr~/  

l n o p c r a t l v c  

ADVISE I f  mlsslng/broLen/stlcklny/ --- Inoperative f r o n t )  (o ther  than l e f t  

TRANS* 
RLJLCT I f  mlsslnglmls locntedf  

Inopera t l v t /obs t ruc ted  o r  
obscured. 





FUEL LINE I 
REJfCT I f  fuel  I e J a  e r t s t s  a t  any 
-- polnt I n  fueysyatem. 

l ~ ~ ~ ~ c r  - --- I f  any part  o f  fue l  r ys tm '  
passes throuyh passenger 
caupartnant 

i f  any 1-1 s y s t m  csonent! 
not securely fastened 
Including conslderatlon of 
ml sslnglbroken hangers o r  

FUEL TANK 
I f  fuel  ta r *  t l l l e r  cap 
mlsslnglpoarly f l t t l n g  o r  
w i th  defec t l rc  gasket. 

REJECT I f  fuel  leak su f f l c l cn t  t o  
cause f i r e  hazard (not 
stalns on carburetor. f ue l  
l l nc r .  etc.). 

BATTERY 
. REJECT I f  battery connector/ 

I slnsulat lon burned 
suff  l c l m t  t o  cause a short 

I c l r cu l l .  

REJECT I f  corroslon I s  su f f l c l en t  t o  --- 
reduce power over SIX. , 

MVISE I f  battery I s  weak or' -- 
undercharged (uslng battery 
taster). I 

ARIZONA TENNESSEE 
PUERM RICO 

HCJECr I f  fue l  l l n o  are Ieaklng. RLJEC~ $1 fuel leakage occurs a t  any -- -- polnt I n  systcn. 

RLJECI If fuel leaks are detected --- 
I 
I 

RLJCCT I f  power s tecr lng f l u l d  l eve l l  
I---- I s  t n s u l f l c i c ~ ~ i  :p?_nla sucks 

atr). - ' 

WASIIINGTON 

RCJELr I f  gas f l l l e r  cap mlsslng. --- 

AIJVISE If 011 f l l l e r  cap I s  mlsslng -- - 
MVISE If f l u l d  leve l  lowlenptyl 

4 frozen/contmlnated. 

X L J L C l  I f  enylne lube o l l  has u J o r  
leak 

RLJCCT act I r e  leaks I n l  
transn~Isslon/crarkcasc/ 
dl f fe rent la l lgas tank fue l  1 p u y / o ~ l f ~ ~ t c r  

:ltLJEfl If 0.1 f i l l e r  cap mlsslng 

If bat tery  lount lng structure. 
loose/ml rs lng 

MYISC I f  corroslon present 

NIYISE electrolyze f l u l d  I s  low -- 
8 

MVISE wl r lny  conectots loose/ - --- 
mlssIng/br&ea/barc/wurn/ 

I f raycd/ lnsulat lon 

i detcrlorated/corrodcd. 
W V l S C  I1 wl r lng repalrs made by use -- 

Of d l f f .  Guage ~ I r e  w l i h l n  
$re c l r cu l t .  

NVISL I f  lnproper h l r i n g  rout lny  --- 
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, WINDSHIEW) 6 OTHER WINDOUS 
REJECT l f  unnar*edllmproper type ~ e f e r  Artzona r w l s e d  s t a t u t e s  EJw if d r f v e r  v l s l o n  1s obscured REJECT c r . cks lsc ra tches  l n  RI If misslnglbroLen/ looseI  .- 

glazing m t e r l a l s  used. 28-957(A), 25-959 by cracks o r  d l s c o l o r a l l o n  severcldangerous condl  t I o n  d lsco lo red lobs t ruc ted /  

l and Impede d r l v e r ' r  v ls lon.  1 obscurcdlnot  approved type. 
&= I f  w lndar l scc t ton  a t  d r l v e r ' s  's If cracks extend c m p l e t e l y '  1 

s lde  cannut be opened th ra rgh  g lass  1REJECT wlndows I f  crackedlscratched 
(except for buses L t ruck  

' I--- ( t a k l n g  I n t o  cons ldera l lon  
rmb. BO' w l n d w )  RLJE_C_I I f  broken edges a r c  erposed. 

- r- 
s e v e r l t y  o f  damage. ) 

REJECT I f  I l l e g a l  s t i c k e r s  present. .I RCJLCT i f  n o t  according t o  
1- m n u f a c t w e r ' s  specs. 

REJECT11 any cracks 
d l s c o l o r a t l o n  e x i s t  t h a t  RLJtCT If replaced by nontransparent 
I n t e r f e r e  w l t h  d r l v e r ' s  m a t e r l a l  (e.9. cardboard. 
v ls lon.  

I 
wood) 

REJECI w l n d a s  t h a t  have sharp edges - -- 
o r  are broken. 

REJECI I f  n o n t r a n s l ~ a r m t  u t e r l a l  1s -- i 
used t o  replace slass. I 

I 
RCJECT I f  wlndow a t  d r l v e r ' s  l e f t  - f m c t l o n s  inp roper l y  

REJECr I f  crackn o r  d l s c o l o r a t t o n  -- 
found I n  r e a r  wlndmm o f !  
passenger convertibles. I 

REARVIEW Ic QIK(!mOR_SI . . . . 
REJECI I f  m u n t l n g  loose -- ]Refer i r l n w > v i &  s t a t u t e  . - -  "-956;- t i  t he re  4, no fmctlowl & 81 w n t t n g  i o o s e / l . ~ r q e r , ' ~  If rearview m t m r  i s  

r e a r v l ~  m l r m r  l o c a t i o n  o f  m l r r o r l b r o k c n  o r  misslng. broken. cracked o r  
R tJ tC I  I f  m l r r o r  o f f e r s  unsafei 

1 - 'i spot ted mirror. I discolored. 
-- inter fe rence  w l t h  dr lver . '~ 

foruard v l s lon .  REJECT If m l r r o r  doel n o t  p rov lde  REJECT I f  mounting loose 
c l e a r  rleu 200ft. t o  t h r  

REJECT I f  m l r ~ o r  does no t  provld: rear. 
REJECT I f  m l r r o r  does not  rov lde  

c l e a r  v l c n  t o  a t  l e a s t  200 mln. ZOOft. rlcn t o  t!e r e a r  

REJECT I f  blades o r  a m ~ s  mlsslng.  -- 
show signs o f  dan~agc. o r  
rubber element shows s lgns 
of  physical  breakdown. 

t o  the  r e a r  of  vehlc le.  

REJECT I f  r e f l u t l v o  sur face I s  -- 
cracked. eled, tarn lshed.  
brdren o r  C s  sharp edges. 

REJECI I f  an* does no t  re t r r rn  t o  
o r l g l n a l  p o s l t l o n  a f t e r  
helng I l f t e d  o f f  glass. 

I~EJCCT I f  n l r r o r  obs t ruc ts  forward 
/---- v l s t o n  o f  operator. 

-- REJECT If o u t s l d e  m l r m r  r l s s l n g l  

RCJLCT I f  h lade I s  no t  re ta ined  -- - - -.. 
v e r t l c a l l y  I n  r e l a t l o n  to 
plane o f  r r indsl~ le ld.  

m l  s l  ocatedlbrokenlcrackedl  
Iwselunstablc/dlscolorcd. 

W / 8  WIPES 6 I I M H F R S '  
, E L d f  rlwasher n O t , R e ~ l ~ c d  Ar lzona ~ i a t u t . ~  28-957 (1) REJECT If e l t h e r  w iper  does n o t  R E J E C ~  ( f  w j p c r  m lss lng l func t lon lng  RLJECT I f  bid&; worn hard  o r  

e a s l c  accessible. are,  (c) I -  operate ls~proper ly ldanaged- I- - l n s u f f  l c l e n t  tens lon  
defective. 

REJECl I f  wlper s y s t m  n o t  capable 
R J ~ C _ !  If d r l v c r  cannot c o l l t r 0 l  REJECT f o r  l.lproper wl l ler  opera t lon  

-- 
of o ~ ~ e r a t l n g  a t  reasonable 

w l p r  beyond d r l r e r ' s  seat. 
RtJtCr If <2 w lyers  

speed. REJECT I f  washer system m l s l l n p  - 
If wlpers cannot operate a t  

(1.1.69 o r  l a t e r )  o r  

tm, o r  more 
lnopera t l ve  (o ther  than  la 

sllerds- (vehicles made a f t c r  
o r  f rozen f l u l d . )  

1 .1 .6~7) )  

EJLCI I f  blade smears g lass  a f t c r  5 
cycles o f  opera t lon  (g lass 
I s  cleaned pr l o r  t o  tes t . )  



. :- . *., 

. .. 
BODY 6 C U S S  

PUERTO RICO WASHINGTON 

w / S  WIPERS 6 WASHERS 
!!CG I f  vehlcles mads a f ter  

1%1(?) do mt have washer 
system. 

FENDERS 6 BIJMPERZ 
Dw~~pers misplaced o r  not f l m l Y  l(o c r l t e r l a  spec REJECT If not equll~ued w i t h  b lnpcrs l  REJEGT I f  hmmpcrs nlsslng/brokenl 

! attached. 
fenders/udguarh ( h a ~ ~  r 1 wse/deforned beyond 
vehlcler. ) o r l g l na l  l l h e  Bunpers/Fenders deterlorated.' 

torn. badly bent. o r  out o f  REJCCT If fenders mlssIng/cutltorn/ 
sham so as t o  create a r- deformed beyond o r l g l na l  
pdestr lan. 
eyc l l s t  h a z a r r s m p . '  

o r  I I n e  

M O R S ,  H I F E S ,  L A T ~ E S ,  ~ '~LOC~KS , 

REJCCT door I f  la tch ing dcvlceRe,? lta crl t  fprC 
Inoperative t 

lEJECT If door latches broken o r j  
lmprnperly adJusted I 

;!_H_S%C_L for i irover funct lonlnp of REXC~ If mlss lng /br~en/ lnopcra t ive  

I 
locks 

'REJCCT If door mIssInp/useless I- 
RLJECI l f  door hlnges bmken.brnt.1 -- 

sprung u tmc t l on '  
Improperly 

HOOD LATCH-6 _RESEAS% 
HO ~ r i t a r t a : ~  4, bad d- not latch 

I f i r  z;m50 cavy REJECT fir hood la tch o r  release IS 

pos l t lon  I , .- .- t-- mlss l~ /broken/ lnoper  ative. 
admuatelr  

REJECT It l a t ch  releasa broken] 
Improperly adJurtd. ! 

GENERAL BODY IFRAHE CONDITION 
oefecilve o r  dlilZ&-d parts 

project lng f r r n  the vehlcle. I 
Dody parts deterlorated. torn., 

badly bent o r  out of  shape 
so as t o  create hazard t o '  
pedestrtans. passenger¶ or, 
cyclists. 

REJECT 1 f body par ts  bent/daaged or 
present hazard t o  vehlcle 
(rubblng against t Ires) o r  
pedestrian (sharp sheet 
metal o r  protrudlnp 
bumpers. ) 

. - 
!REJECT t f  sccond.ry l a t ch  IS 

7 11 ssIngIlncqmrat1ve. 

REJECT I f  frlra 1s broken/crackcd -- 
MVISE I f  energy absorbing bunper I s  

Ie&lng 










