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I. INTRODUCTION

Periodic Motor Vehicle Inspection (PMVI) has been legislated in
many states and cities for a number of decades. Other governments have
rejected the institution of such programs either because the need for
them was not felt or because the administrative costs were seen as too
high. Inspection was seen initially as a safety countermeasure, and its
purpose was to prevent accidents by decreasing the number of defective
(and therefore unsafe) vehicles operating on the highways.

Many attempts have been made to justify PMVI on the basis of its
benefits from the standpoint of safety. These attempts have been
largely unsuccessful, or their conclusions have been, at best,
debatable. A recent report by the General Accounting Office1 states
that the effectiveness of PMVI, from the point of view of enhancing
vehicle safety, has not been demonstrated with any certainty.

Inspection, however, does lead to an upgrading of the condition of
vehicles on the road, as has been shown in a number of instances. In
addition, it has been demonstrated that the greater the frequency of the
inspections, the better the condition of the vehicles. It seems obvious
that improvement of the condition of vehicle components which are
critical to steering, braking, 1lighting, etc., should result in an
overall safety benefit to society by reducing accident frequency. The
direct relationship between inspection and accident frequency has,
however, never been satisfactorily demonstrated; thus it is difficult to
state the value of PMVI in a cost/benefit sense.

Recent developments in diagnostic inspection procedures suggest
applications of PMVI to areas other than safety. These include:

) Pollution

) Fuel Economy

) Consumer Information

) Defect Detection

) Feedback for design/management of PMVI systems
)

a
b
c
d
e
f) Feedback for vehicle design (to Manufacturer)

1Effectiveness of Motor Vehicle Inspection: Neither Proven nor
Unproven, Report to Congress by the Comptroller General of the United
States, CED-78-18, 20 December 1977.




The National Highway Traffic Safety Administration (NHTSA)
designed and conducted a demonstration program on PMVI under Title III
of the Cost Savings Act. In so doing, there was an opportunity to
explore a number of the applications cited above.

The purpose of this report is to review the results of the NHTSA
demonstration program, and to comment on what additional knowledge about
motor vehicle inspection has resulted.



IT. BACKGROUND

In the late 1920's and early 1930's several states adopted periodic
inspection of all motor vehicles as a part of their safety program.
Many of the more densely populated states followed during the next
thirty-five years, and, when the Congress created the National Highway
Safety Bureau, the one specific countermeasure dictated in the act was
that the new bureau should promote motor vehicle inspection among those
states which did not have it.

In 1968 Litt]e2 surveyed responsible officials in all states to
determine their positions relative to mandatory inspection programs.
Those in states which already had inspection programs in operation
reported that they worked adequately, and that they believed they were
useful in the prevention of accidents. Those in states which did not
have programs reported that they believed that inspection would Tead to
accident reduction, but that concern about such abuses as gouging of the
public, graft, and administrative expenses had inhibited any positive
action.

In 1969 McCutcheon and Sherman3 obtained data on the condition of
vehicles at the time of inspection in four jurisdictions with different
inspection periods, ranging from three per year in Memphis, twice a year
in Cincinnati, once a year 1in Washington, D. C., and essentially never
at a site in Michigan. Their work showed clearly that more frequent
inspection resulted in lower outage rates for many components, and is
one demonstration of the effectiveness of PMVI in improving the
condition of vehicles in use.

NHTSA has sponsored a number of studies relative to safety
inspection since 1968. Some early efforts were made to prove that

2 Little, J. W., Politics and Vehicle inspection, Highway Safety

Research Institute, Ann Arbor, Michigan Rep. No. PuF-8, Sept 1968; and
Federal Politics in State Vehicle Inspection Programs, Arizona State Law
Journal, Vol. 1969, No. 3, 1969, 341-368.

3 McCutcheon, R. W. and Sherman, H. W., The influence of Periodic
Motor Vehicle Inspection on Mechanical Condition, Highway Safety
Research Institute, Ann Arbor, Michigan, Rep. No. PhF-1, July 1968




inspection reduced accidents, notably in studies conducted by TRw4 and
later by U]tra-Systems.5 Operations Research, Incorporated,6 analyzed
the inspection problem for NHTSA and rated vehicle components in terms
of their outage frequency and criticality, serving as a basis for
inspection system design. There was continuing pressure put on states
which had not adopted PMVI programs, including the threat of applying a
loss-of-highway-money penalty. Other states were permitted to carry out
experiments with alternative approaches to inspection, such as check-
lane operations (in California, Michigan, and Ohio). Generally such
"alternative" experiments were permitted only under the stipulation that
the state would have to prove a greater accident reduction with the
alternative system than with a conventional PMVI, and states were asked
to promise adoption of a full periodic system if this did not occur.

Some theoretical expositions of the inspection process have been
produced. Geoffrey Grime7 developed a model of the relationship
between inspection and vehicle condition in 1954. 0'Day and Creswe118
developed a simulation model to permit prediction of outage rates as a
function of average component 1ife and owner repair practices.
Salter,9 at Rand, developed a conceptual approach for the combination
of diagnostic inspection facilities and vehicles with built-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-in-Use Study, Ultrasystems, Inc., July 1973, NHTSA Contract
DOT-HS-094-2-253.

6 Eisner, H., Kalin, S. R., Wells, E. N., and Williams, P. D., An
Investigation of Used Car Safety: Final Report, Operations Research
Inc., Silver Spring, Md., June 1968.

7 Grime, G., Vehicle Characteristics and Road Accidents: Effects of
Design and Maintenance, Road Research Laboratory, Crowthorne (England),
Sept 1954,

8See, for example, "An Analytical Model of Motor Vehicle Inspection”,
by J. Creswell and J. 0'Day, HSRI Research, 1968

’ Salter, R. G., A Road Test Concept for Dynamic Motor Vehicle
Diagnostic Evaluation, The Rand Corporation, July, 1977. 1968.




instrumentation to match the facilities. He proposed a simple cost/
benefit model--not on the basis of safety improvement, but simply on
economic (fuel cost) considerations. Periodic maintenance was shown to
be of potential economic value to the car owner, given certain
assumptions about fuel cost, miles per gallon improvement with tuneups,
etc.

Bentley and Heldt, of AVCO,10 proposed a model for comparison of

the effectiveness of motor vehicle inspection systems in various
jurisdictions by determining the change in outage rate (by component) as
a function of time since inspection. This work, performed for NHTSA,
represents a change in philosophy by the federal agency in the sense
that vehicle condition, rather than accident reduction, was proposed as
a measure of inspection effectiveness.

The most recent large effort in the vehicle inspection field has
been the NHTSA demonstration program in response to the Cost Savings
Act. The design will be discussed in more detail in the next section,
but the general purpose has been to gain further understanding of the
effects and effectiveness of inspection. The NHTSA experiment should
properly be viewed as the latest in a Tlong series of studies of
inspection, all of which are intended to improve our understanding of
the process.

10 Bentley, G. K., and Heldt, R. W., Procedures to Evaluate the
Effectiveness of PMVI, SAE Paper No. 770814, September, 1977.




III. NHTSA MOTOR VEHICLE DIAGNOSTIC INSPECTION
DEMONSTRATION PROGRAM

This demonstration program was conducted under the provision of
Title III of the Motor Vehicle Information and Cost Savings Act
PL-92-513. Diagnostic inspection lanes were created in five locations to
inspect for safety and emissions vehicle components and were operated
for a 15-month period beginning early in 1975. The total cost to the
federal government for the five sites was $11.9 million with an
additional $1.9 million in matching funds from the state governments.

An NHTSA report11 combines the findings of the five teams with
those of other contractors assigned to perform various analyses on the
data. The general conclusion presented in the NHTSA report is that,
"Diagnostic Motor Vehicle Inspection will benefit consumers by providing
them information on the condition of vehicles, which if used properly,
can result in greater safety, lower pollution, improved gas mileage, and
in the case of complex vehicle systems, generally lower overall repair
and maintenance costs."

Program Goals

Seven objectives for each inspection team within the entire project
were stated as follows:

(1) To evaluate the costs and benefits of the projects,

(2) To evaluate the capability of the motor vehicle repair industry
to correct diagnosed deficiencies or malfunctions and the cost
of such repairs,

(3) To evaluate vehicle-in-use standards as feasible reject levels,
(4) To evaluate efficiency of facility designs employed,

(5) To evaluate the standardization of diagnostic and test
equipment,

11Innes, J. and Eder, L. Motor Vehicle Diagnostic Inspection
Demonstration Program - Summary Report, October 1977, DOT-HS-802-760.




(6) To evaluate the development of diagnostic equipment designed to
maximize the interchangeability and interface capabilities of
test equipment, and

(7) To evaluate vehicle designs which facilitate or hinder
inspection and repair.

The NHTSA report concludes that each of these goals was met. Costs
of the inspections were tabulated, and 63% of the consumers indicated
that they would be willing to spend $10.00 for such an inspection, a
figure somewhat lower than the actual cost of the inspections conducted,
and most indicated a belief in the value of the inspection process.

Using judgmental scales, NHTSA concluded that the appropriateness
and adequacy of the repairs performed subsequent to inspection varied
widely among the five sites. Some of the results suggested that the
repair work reflected a Tack of knowledge, skill, proper equipment, and
conscientiousness. In particular, a special study in Alabama reported
that approximately 24% of all repairs performed were unnecessary, and
that 32 cents of every dollar spent on repairs was unnecessary.

NHTSA concluded that the reject levels resulting from the vehicle-
in-use standard are feasible, and that they can be retained with minor
changes and additions.

The efficiency of the various diagnostic lane configurations was
evaluated, and it was reported that the most efficient operation was
that using a dual parallel 1ift configuration (the one used in the
Alabama project). Per vehicle inspection cost for that operation, based
on 950 cars per month, was estimated at $13.57. Costs for other sites
ranged from about $10.00 (Puerto Rico) to $30.00 (Washington, D. C.).

The report offers the subjective conclusion that standardization of
the diagnostic systems and test equipment would be "beneficial to the
states, the consumer, the repair industry, and the manufacturers of cars

and test equipment."

Few instances of interchangeability problems were noted during the
program. Specific items were difficulty of some test equipment access
to rotors, and a problem with exhaust probes fitting a small number of

vehicles.



The report notes that vehicles with many accessories in the engine
compartment 1imit accessibility for some tests, but the more frequent
problem is the accessibility of the brake system for inspection.

A Sub-Experiment

Concurrent with the seven goals listed above, a particular
objective of the program was framed in 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 listing of the
components which had failed the test. The purpose of the experiment was
to 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 got more
effective maintenance. Costs incurred by the "treatment" group were, in
fact, slightly higher; but this resulted mainly from a different
inspection process (wheels were pulled for the "treatment" group, but
not for the others), and it was judged that those who paid higher costs
got safer vehicles.



IV. ANALYSIS AND DISCUSSION

Each of the inspection sites compiled data regarding the
inspections and repair costs. Detailed inspection records were
ultimately forwarded to NHTSA in hard copy form for subsequent analysis.
As a part of a study to understand the procedures employed in the
various sites, HSRI has obtained a group of these reports for
processing.

A convenience sample of these forms from four of the five sites was

acquired from NHTSA.  This included inspection reports from Alabama,
Arizona, Tennessee, and Puerto Rico for the month of November 1975.12
No effort was made to draw a statistically representative sample, and
any conclusions are tenuous. The intent was to do a pilot survey to

determine whether a more complete analysis would be worthwhile.

The record of inspection (examples of which are shown in Appendix
A) were transferred to IBM card images, using numeric values where
available and a ‘"pass-fail" indication where that was all that was
reported. The data from the four sites were put into the same format
shown in Appendix B, and values were recorded for the following
variables:

Vehicle Identification Number

Make

Model

Odometer Reading (miles)

Site (Alabama, Arizona, Puerto Rico, Tennessee)
Tire Tread (pass/fail - four wheels)

Tire Pressure (pass/fail or PSI - four wheels)
Tire Valves (pass/fail)

Tire Sidewall Condition (pass/fail)

) Rear Lights (pass/fail)

) Headlights (pass/fail)

) Headlight Aim (pass/fail)

) Turn Signals (pass/fail)

) License Plates Light (pass/fail)

) Other Lights (pass/fail)

) Steering Wheel Play (pass/fail)

) Steering Binding (pass/fail)

g Steering Linkage (pass/fail)

1
2
3
4
5
6
7
8
9
1
1
1
1
1
1
1
1
1
19) Brakes (pass/fail)

(1)
(2)
(3)
(4)
(5)
(6)
(7)
(8)
(9)
(10
(11
(12
(13
(14
(15
(16
(17
(18
(19

12 Data from the District of Columbia was physically unavailable at the
time of this study.
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(20) Glazing Windshield (pass/fail)

(21) Glazing Other (pass/fail)

(22) Windshield Wipers (pass/fail)

(23) Windshield Washers (pass/fail)

(24) Fuel/Exhaust System (pass/fail)

(25) Seat Belts (pass/fail)

(26) Horn (pass/fail)

Approximately 800 vehicles are represented in this sample. The
information for all of the above items was coded into a computer file,
and a varijety of analyses conducted to determine the general nature of
the data. Table 1 shows outage rates as observed in the four different
inspection sites. Wide variation between sites can be observed in tire
pressure (for the two jurisdictions which made actual measurements), in
several of the 1light categories, and in steering Tlinkage (note

particularly Puerto Rico).

For the differences between teams, there are three possible
explanations for the variation in outage rates: (1) Real differences in
the vehicle condition among the four Tlocations, (2) Differences in the
rejection criteria for components from site to site, and/or (3)
Variation among sites in the test equipment specifications, calibration
techniques, and measurement procedures. Before one could establish the
first of these as a reasonable explanation, possibilities (2) and (3)
must be examined. This has been done and is presented later in this
report.

The analysis of the inspection data from the four sites that has
been presented here is intended to exemplify the types of presentation
of representatively-collected inspection data. If the entire data base
of the five-team program were to be wused 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 initially considered
acquiring and processing more of the data, but decided not to do so on
the basis that the sampling procedures used in the program would not
really justify this. The sites were not chosen in such a way as to
represent the nation, and, within each site, vehicles were acquired
mainly by a sort of chosen-volunteer manner. Finally, the dropout rate
in the program (from the initial to the 1last inspection) was quite
large, making inferences of time trends difficult.
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Table 1
Inspection Failure Rates by Site

Diagnostic Inspection Program

Percentage deemed unacceptable
(Except PSI for Tire Pressure)
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There have been a number of previous experiments sponsored by NHTSA
in which selected vehicles have been examined--both in diagnostic lanes,
and in accident investigation programs. These programs, too, had the
problem of volunteer bias. This is not said so much as a criticism of
the experiments, but simply to point out that it is very difficult to
obtain a pure sample for a study of this sort. However, the lack of a
defensible sampling procedure makes many of the conclusions hard to
defend.

Site Comparisons

In order to identify possible variation in inspection procedures,
equipment, and criteria among sites, the reports of the programs at each
of the five sites have been reviewed. While inspections were conducted
on essentially the same items in each Tlocation, the equipment, and to
some extent the procedures and criteria, did vary.

The four appendices to this report contain the details of the data
organization and analyses. The first of these presents examples of the
inspection forms for each of the four sites studied. They are different
from one another since each site was given rather complete discretion on
the design of its inspection system and procedures, but a considerable
degree of commonality appears across the four forms.

The second appendix shows the form used by HSRI in structuring the
inspection data into a file for computer analysis. Most of the elements
in the file are those that were found to be common among all four sites.
Some of the elements, however, are included because they are considered
to be important to the analysis even though differences in inspection
procedures and reporting exist. Tire pressure, for example, is measured
in p.s.i. in Alabama and Tennessee, but are given only pass/fail ratings
at the other two sites.

The items inspection at each site are Tlisted in Appendix C. The
list was extracted from the inspection forms, and the tables show the
differences among the five sites in the vehicle components considered in
the diagnostic inspection process.
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The last, and longest, appendix (D) gives the criteria used in each
of the five sites for rejection of the various components inspected.
This listing was compiled from a detailed examination of the manuals
created by each inspection team for use by the personnel at the
stations. The tabulation presents for each team by system and subsystem
the details of the engineering or judgmental criteria applied for the
pass/fail assessment.

It is clear that the Tlist of items inspected varied from site to
site, but also that the criteria for rejection depend in part on the
training and judgment of the inspectors. To some extent such variation
was inevitable (or even intentional) since the NHTSA demonstration was
intended to try out a number of approaches in the several sites. While
conceptually the diagnostic 1lane approach should result in consistent
application of inspection procedures and pass/fail criteria, the state
of the art at present still depends to some degree on subjective
opinion.
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V. Conclusions

This study has been primarily concerned with a review of the
1975-76 demonstration program conducted by NHTSA under the Cost-Savings
Act.

The data that resulted from the five-site demonstration program are
currently under examination elsewhere to determine the effectiveness of
the inspection in influencing the quality of repair. The Center for
Environment and Man (in Hartford, Connecticut) is under contract to
NHTSA to compare inspection records and repair costs and the
appropriateness of the repair actions taken on the basis of the
diagnostics. This work is evidently aimed at the consumer protection
aspects of the program.

Other than the final reports of the five contractors that operated
the diagnostic sites, and the NHTSA final report which followed these,
no formal analyses are being undertaken on the other aspects of the
program: safety, emissions, and fuel economy. The design of the
demonstration programs was not such that conclusive evidence on these
aspects could be gathered, and none of the individual contractors were
expected to demonstrate a favorable cost-benefit relationship. It was
intended that final cost-benefit analyses be made from the composite
data (from the five sites) by NHTSA, and some tentative conclusions are
presented in the NHTSA report.

That report concludes that the technology employed by the five
separate demonstration programs was "viable and useful." They further
speculate that a positive benefit to cost relationship would accrue to
both the consumer and to the repair industry, and that society would
benefit by having safer vehicles, Tlower poilution, and improved fuel
economy.

While there are data presented in the NHTSA report which tend to
support these conclusions, the primary emphasis on the demonstration
aspects of the program weaken the ability to draw any strong inferences
from the data. In particular, the reported inspection failure rates
from one phase of the project to another are different (i.e.,
improving), but by the third phase fewer than 10 percent of the initial
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vehicles were in the sample. The statistical claims of the NHTSA report
(e.g., "It is interesting to note that the decrease in failure rate from
period one to period three is statistically significant to a high level
of confidence") are quite improper because of the inability to
demonstrate a random selection process for the compared groups.

It was noted in section III that the Alabama diagnostic project
reported that 32 cents of every repair dollar was spent unnecessarily.
The average cost of repairs to vehicles participating in this diagnostic
program is quoted as $57.25, and 32% of this is $18.32. If the major
purpose of the inspection is to protect the consumer against
unscrupulous repair practices, the inspection would have to cost less
than $18.32...assuming that the inspection is completely effective and
can prevent the repair facility from overcharging. While the concept of
effective diagnostic inspection detailing repair requirements is
intuitively attractive, its success must depend on three things: (1)
The active and intelligent participation of the consumer, (2) The
absolute integrity of the inspection process, and (3) The competence and
honesty of the repair industry in carrying out the diagnostic
instructions. While the precision of the 32% finding can be questioned
on the basis of its provinciality and sampling Tlimitations, it is a
reasonable indication that a problem of unnecessary repair costs exists.
Whether a state-operated diagnostic system is a better way to solve this
problem than other measures such as licensing of mechanics, prosecution
of flagrant violators of good repair practice, etc., cannot be answered
by the diagnostic lane study alone. Salter13 seems to suggest that as
the vehicles acquire more sophisticated on-board equipment the
diagnostic inspection process may be made more effective and less
expensive. Certainly the designers of both the vehicles and the
diagnostic lanes of the future should be thinking of the consumer's need
to identify maintenance needs.

HSRI has looked at a sample of the data collected from four of the
five sites to compare failure rates of various components. There is a

substantial inter-site variation in such rates, and this could be

13 salter, R. G., Op. Cit.
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explained either by actual differences in the vehicle population,
differences in the volunteers, or differences in the pass-fail criteria.
When the inspection results are presented on consistent measurement
scales (such as tire pressure in PSI, or tread depth in 32nds of an
inch), it s 'possible to Tlimit the choices to real or sample
differences. One of the difficulties in the comparison is that only a
few measurements were recorded in quantitative form--most were reported
only as pass-fail.

One notable exception to the judgment method is the pollution-
inspection process, addressed in part in the NHTSA study, but also of
concern to the EPA. In this area the measurement scales for CO and for
NOX are well defined and accepted. With such criteria it should be much
easier to make comparisons across jurisdictions, car makes, or other
factors.

In summary:

(1) The NHTSA demonstration program has shown the
feasibility of setting up comprehensive diagnostic check lanes,
and has estimated the costs and defined procedures required to
operate them.

(2) The program was, as stated, a "demonstration," and
was not an ‘“experiment." As such there were no rigorous
controls exerted over the sampling employed either between or
within the inspection sites. Thus one should not expect the
sort of conclusions possible from a scientific experiment.

(3) It seems improper and probably unwise to use the
results of this program to support the cost/benefit arguments
regarding diagnostic lanes (in either direction). If that
subject needs support, a more highly controlled experiment
would be in order.

(4) In such an experiment, were it to be conducted, it
would be essential to define the measurement techniques and
pass-fail thresholds in such a way that they could be applied
consistently by different people at different sites.

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

of measurement, and both the public and the automotive professionals are
willing to accept judgment as an operational inspection technique.
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In the introduction several potential applications of diagnostic
inspection procedures were listed, including (1) pollution control, (2)
tuning for fuel economy, (3) providing information to consumers, (4)
detection of defects in vehicles, (5) feedback for the design and
management of PMVI system, and (6) feedback to the vehicle designers.
The emission-requirements of the modern automobile engine suggest that
sophisticated equipment such as can be available in diagnostic lanes
will be necessary to maintain pollution control and optimum fuel
economy. [f diagnostic lanes were operated in a consistent manner, the
observed outage rates might furnish useful information to consumers,
making them better-informed purchasers of repairs and new vehicles. The
diagnostic lanes themselves are unlikely to provide much vehicle defect
information (in the sense of defects which lead to recalls); this sort
of finding is much more likely to come from individual owner complaints,
or from accident data. Data from diagnostic lanes should be useful both
to the Tane operators and designers and to manufacturers--the latter
because information about wearout rates should be more consistently
available than at present.

A comparison can be made between the dinspection area and the
computer field. The technology of mini- and micro-computers has
advanced rapidly, and there is a need for both very large computer
facilities (analogous to a state-operated diagnostic facility) and small
stand-alone microprocessors (analogous to the equipment in a small
garage combined with on-board vehicle sensors). The optimum mix of
large and small inspection facilities remains to be determined.
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Samples of Forms From Each of the
Four Teams Whose Data Were Analyzed




F Foa 73

e N_DO L =D DATE /{/(‘/'?g

T | }1515 DEPARTME

3

"M
Tiv i

TQ?JRL"’ GR4I

C?%NW"FLALTHKGF $eRTR (
0F MOTOR vewck»c INSPECT!GN

FCRM
BAYAMOR

_LANE NO. A — 10 2% G- -4G: ‘50° 60 70- @0
b T | CARNUMBER wialigs g s se s s g
JISIT Gwe ®E: PA TR €0 — s o g o
[NOOF CYL."  |“8Y =6 wams. .;;wEIGHT‘\" e :«»« -
DY CITY ORIVING {<25° 50" amim 100 -9( //

60
:.&}J
BT
::s.:.

REGISTRATION .
LOW 3EAM OUT,
MARKER LIGHTS. "
TURN SIGNALS
 LICENSE PLATE. .
HIGH BEAM IND.
‘HORN R
WIPER FUNCTION

= HIGH BEAM OUT!
= -l ow BEAM AIM
REFLIY REFLECTCRS

*§ LIC. PLATE UIGHT

NIPER BLADES

HAZARD FLASHERS}

L RLASHER INDICATOR §=
=N R'VIEW MIRRCR |

H!"‘h sz AL

- fPARKING LIGHTS
BRAKE-LIGHTS -
BACK UP LICHTS
BAK. WARN LIGHTS
TURN SIG. IND.
OUT R*VIEW MIRROR
STR.WHEEL La3H

‘
1
o

o
'

“

"

Ll

EEIET@[_QQ;

"STRG FREE TURNING {<* 2| FLOORS ' . : = EVISORS o
MILEAGE Q::S 7 & 77 SEATS < {SEAT BELTS : | HEAC REST :
(NEUT. SAFETY SW. [« -+{ FRONT WINGSHIELD- -] <= ==} ennpows - s
STATION | WINDOW REGUU‘«TORS ---|0ooR Locks 2 | DCOR LATCH/ HINGES
C ‘ J0 ) FENDERS < 2| HOOD LATCH: S{FACNT SUMPER e '
: ’}0 C’,OQ —_ REAR SlLwvPER :
'{ — ' ‘O A\ [CAMBER LF . wpmicids oot aadew O %b 13 142 23 2w
- , RF v T e . T o
‘;/é ' p c 0 / & fJ_ @) CASTER: LF 7 cpmed oo iz 230i: ol 1.2 2.3 35 £F Al iz
RF oo o s 55 gpam o 3o ocno 2
—~0 S o LTOE - N GUT Gr e i e e g e
/ p CO a O/Q | scurr 13RAKE £LUID | PWR STRG SYSTEM ‘
B ‘\ 'MOTOR MOUNTS . | #:{ ®WR BRK SYSTEM | =2l 7R CYL PED TEST | ==
) 3 e R
STATION 11 SHOCKS = =21 BALL JOINTS =} WHEEL INTEGRITY |
0() USRI Sl b STDSILUGS BRK/MSG < =
'f: A&/ TIRE TREAD WEAR LF & 22 46 88 g.18 10+ —
0 ’M 5 : : _;."—, RF == A:z' L WY troiz ez mm =z
— LR E O e :
. o LT L e RRL m i e cmem s s
- 0 O[) TIRE UNBALANCED |« | TiRE MATEH FRONT] - TIRE MATCH REAR |+
) | TIRE MATCH F/R™ |57 =2 TIRE SIDEWALLS |- =:{ VALVE STE4S 540 = w
_ BRAKE LINES <= 1| BRAKE ASSEMBLY |::
F E O _3 .BRAKE. FRICTION.. .} I MATERIAL LF &% 1.2 23 $6 -4 o
_ RF e - - —
I . R
RR < :: e > :
- Q,i,efnk’g DRUM/ROTOR [=:>[PARKING BRAKE - [ ]1STEERING LIN<AGE|:: :s
[)?\ 'WHEEL BEARINGS [=: | EXHAUST SYSTEM | 2| DRIVE LINE o
SPRING/TOR BAR- - |<= 231 SUSPENSION : s3] FUEL SYSTEM o u

STATION 111

FNO/) o0
70

0/0d

P Noa

a
b

S

| HELVL EQUAL %

HELVL BAL %
BRAKE PED. RESERVE
LOW IDLE HC PPM
CO %
HIGH IDLE HC PR

co % ..’r

£ .:L::'_'x‘:;ﬁ::: r@.#‘. 3]
R ST etRen et o Tz
FiR . 56
. 0%
HEL0n 120 2uq we
Hij b a2 23 35
Hi -0 e 2% A
MU0 e 2.3

OYNAMIC BRAKE TEST |- -

A2 3E 57 T
47 T8 Sw B
1.2 2.3 35
BB 212 218
5.7 wh Q.12
63 212 1242

5+
18+
F2e
A

S 7% 312 12w

«

SMOHIMNG € XHAUST‘ EENEPS
i

EE E BB BN E|

'iGI'.'IIiSImlooI 4|(::Im' ;.lwlwl_ k

S XY Py Iy [N
"\)|glol:ul\rl"-.|

[

- -
2 oY

—
o

L] B )
i

| S E E B E R E

[ %3
-

il g]sl

lel ] & 2] sl#] &) 5] 8] 2| ] 5] <]

,m
e

[3)]
N




i . .
‘ o ) ) . .
i '
. ' - T —
P AR R LINSI ODES
STATE OF ARIZONA | DATE s ~ 2N PECTOR C
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DATA
PROJECT B B B ADDITIONAL meur oA
MILEAGE Vi ‘ z (. 2 HO\OF . POw MY, dn K. 2“
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HOW LONG HAVE YOU HAD THE CAR? .3 43S
07

7;19/

WHEN WAS YOUR CAR LAGT INSPECTED?

VIHEN WAS THIS VEHICLE LAST REPAIRED?

_BRAKLS

WHAT WAS THE REPAIR?
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ALIGNMENT SPEC <
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Form for File Construction
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APPENDIX C

Items Inspected by Site
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TABLE 1-D

ITEMS INSPECTED BY SITE
(NHTSA DIACNOSTIC DEMCNSTRATICN PROJECT)

EXPERIMENT SITE |

ALABAMA

| PRAKE LINES
IWHFEL PULLED
IDISC/DRUM CCND F
ILINING COND F

| STRUCTURAL FARIS

JIRETURN SPRINGS F
| auTOMATIC

| ADJUSTERS F

| CYLINCER CCND F
IDISC/NDRUM CCND R
JLININC CCND R

| STRUCTURAL PARTS R

| RETURN SPRINGS R
| AUTCPMATIC

| ADJUSTERS R
JCYLINDER CCNE R
IWHEEL SEALS

PRAKE CCMPCNENTSIMASTER CYLINCER

|

|

| RUN-OUT

| INTFGRITY

WHEEL CCADITION |MOUNTINC

FUEL SYSTEM

| FUEL LEAKS
| FUEL TANK
.| COGNDITION

| AR I ZCNA { TENNESSEE | PLERTO RICO | WASHINGTON
| | | |
| | | |
| | | |
| | | |
Fl | | |
| | | i
| | | | MASTER CYLINDER
| | BRAKE DRUM | | FLUlID
| | CIAMETER | | BRAKE PEDAL
| | ERAKE ROTOR | | BRAKE ASSEMBLY(F/R)
| | THICKNESS I|BRAKE HCSES | DRUM DIA/RGTOR
| IFRICTION MATERIALIDISC €& CRUMS | THICKNESS (F/R)
IDISC/ORLM COND{S TRUCTURAL {FRICTICN MATERI AL | CRUM/ROTOR .
IBRAKE LININGS | € MECH PARTS IMECH LINKAGES | CONDITION (F/R)
| STRUCTLRAL | CISC/DRUM {WHEEL CYLINDERS | AUTO ADJUSTERS(F/R)
| EMECH PARTS |WFEEL CYLINDER InHEEL BEARING | RETURN SPRINGS (F/R)
| BRAKE HCSE |HCSES & LINES I SIGANALS | BRAKE LININGS/
| ELINES IMASTER CYLINDER | MASTER CYLINDER | PACS (F/R)
| {WHEEL SIZE | |
| | INVEGRITY IWHEEL INTEGRITY |
IWw CONCITION | DEFCRMAT ION {WHEEL OEFORMATION]|
IW MOUNTING IMCUNTING IWHEEL MCUNTING JRIM/DISC/FLANGE
Iw RUNCLT | BEARINGS IWHEEL BEARINGS IWHEEL NUT/BCLY
| | JFUEL LINES |
I FUEL SYSTEM | I1GAS TANK |
IFILLER CAP |FLEL LINE | FUEL PUNP 1GAS FILLER CAP



EXPERINMENT SITE|

ALABANMA

JLEAKS

EXHAUST SYSTEMIDAMAGE

STEERING .

SUSPENSION

.

ISTECRING SYSTEM

| IDLER/PITMAN ARM
JCONTROL ARM PIVAOTS
ITLE ROD ENCS

| STEERING GEAR BCX
.JPOWER STEERING
IFRONT SPRING

| S/T BARS
JSTABILIZER BAR
IBALL JCINTS UPPER

IBALL BALL JCIANTS LCWER|RUBEER BUSHING |

IBALL JCIAT SEALS
|SHCCK ABSCRBERS
JREAR SPRINCS

« ICONTRCL ARMS REAR

TABLE 1-E

ITEMS INSPECTED BY SITE
(NHTSA DIACNOSTIC DEMCNSTRATION PRCJECT)

| ART2CNA | TENNESSEE | PUERYTO RICO
|
|MUFFLER
EXHAUSYT SYSTEM JEXHAUST PIPE
MUFFLER/RESONATOR NOISE |MANIFOLD
EXHAUST FIPING COMPONENT PARTS ITAIL PIPE

| POWER STEERING
I FLUID LEVELS (P/S)HI
JLINKAGE PLAY ILINKAGE PLAY

POWER STEERING IPS BELTS & HCSES |POWER STEERING
|

|

18ALL JOINT
[BALL JOINT
S/T BARS
STABILIZER EARS
I SHGCK ARSCRRER | CONTROL ARMS

| SLSPENSICN MEMBER|RADIUS RCNS

| CONDN | BUSHINGS

|EALL JCINT MCTION | SHCOK ABSORPERS

SEALS |BALL JCINT
MCTION (BALL JOINT
I SPRINGS

| € TORSION BARS
ISTABILIZER BARS
IRUBPER BUSH INGS
IRACIUS RODS
ISFCCK ABSORBERS

ISTARIL 1 2ER BAR
|RADIUS RODS
1S/1 DAR |

| WASHING ION

IEX. SYSTEM NOISE
IMUFFLER, EX-PIPE

| TAIL PIPE
|MANIFOLD, HEAT

| RISER € ATTCHMENTS
|ENERGY ABSORBING

| STRG. COLUNMN
|POMER STEERING BELTY
| POMER STEERING

| FLUID

ISTEERING L INKAGE
|TIE RODS

| € DRAG LINK

IKING PINS

fIDLER € PITMAN ARMS
| SHOCK MOTION

SEALS {LOADED BALL JOINT
MOTION|BALL JOINT SEAL

| SPRINGS /SHOCKS

| /SHACKLES

| SHACKLE /U-BCLT
ISTRUY & SwAY

| BAR BUSHINGS
ISWAY BAR LIANKAGE
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APPENDIX D

Criteria for Component
Rejection by Site
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ALABAMA ARIZONA TENNESSEE PUERTO RICO WASHINGTON

'ENGINE ANALYSIS

REJECT CRITERIA
The Engine Diagnostic Bay Does Not Rejection Criteris Not Spec. for pejection Criteria Mot Specified.  Criteria  for Rejection Mot ADYISE 1 fdle APH not within 50 AP
:ar!o;-u:n“y thggozh With Recco Items. Specified. of Manuf. Specs.
ssocie eject Criteria.
e TIMING
ADVISE if timing {s not within 12
degrees of manuf. specs.

CHARGING

ADVISE §f no charging output is
shown on scope pattern

ADVISE 1f problem {s shown on scope

for ignition primary/
secondery o charging system.
' ADVANCE

ADVISE 1f  one/more/all  cylinders
read high or Tow.

| DWELL ~

|I\DVISE if point dwell {13 not within
13 degrees manuf. specs.



ALABAMA ARIZONA TENNESSEE PUERTO RICO HASHINGTON

WHEEL CONDITION

. WHEEL MOUNTING

REJECT 1f any wheel shows loose/ REJECT 1f any wheel nuts/bolts not REJECT 1f o .
missing/damaged wheel stubs/ ~— 4 :{ace or loose / -usin:{ el mut/bore ot Spectfled. (BLJECT 1 vheel nuts/bolts missing/
bolts nuts or lugs. : i loose

REJECT if any wheel mts/clmps/
studs are loose/broken/
missing/mismatched (adequate

thread o»gagement!
imperative). ‘
WHEEL INTEGRITY
REJECT Disc wheels with elongated|REJECT if a tire rim/wheel/disc/ .. REJECT {f jREJECT if .:"N;:’ r:?:::::'cr:::l‘n:; REJECT |:rac:::;gimsclzzcnge broken/
bolt  holes/cracks between ider has visible cracks' a tire rim/wheel disk/splder has f ted " bol ol 9
handholes or stud holes or efonqated bolt holes or. visible cracks/elongated bdolt hols‘ :”:"lglu 't :: :r
both. indication of repair by or has been repaired by welding. ld:. on o repa y
b welding. . B . welding. )
REJLCT Cast wheels with cracks/
evidence of wear in clamp;
area or both.
REJECT If any part of wheel bent/'
cracked/rewelded/damaged so
as to affect safe operation;
of vehicle. |
REJECT {f vrims/rings mismatched/
bent/sprung or otherwise
damaged (check for evidence'
of rim slippage. This
_impl les wear or loote nuu).. o
Criteria Not Specified for Recco. . .
Items o ‘ N [ .
* . .
4 WHEEL BEARINGS
. . . | Not Sped"_ed
WHEEL BUNOUT !
LI ) REJECT 1f lateral' n:t'l‘rndi:i ;::z: ML if lateral/radfal runout of REJECT 1f lateral/radfai runout Of{REJECT 11 total runout exceeds 1/4"
‘;;Bgnr :"" totn:"h:ﬂut ed :;‘C'_l rim tb:m'l are: exceeds each rim bead ares exceeds'™
o
runout. reading. a ndicator 1/8" totel indicator

reading.
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ALABAMA
INTERIOR
HORN
fl[JECI tf  horn/horn  switch not
s securely fastened/not
N readily accessible /missing/
I fnoperative.

‘REJECT 1f operation of horn
interferes with other

ctrcuit operattion.

REJECT #f horn not audible enough to
f warn pedestrhns/other'

i vehicles of danger.
REJECT #f steering wheel broken/

loose }

REJECT 1f necrl;og column has beenj

. collapsed/1oose. |
' SPEEDCMETER

REJECI 1" defroster unit

inoperative/passage blocked/
1oose on efther side.

ARIZONA

1f horn does not operate.

[CT if scat belt assembly loose/
tnadequate in operation

if webbing frayed/split/poor

wodels) missing/inoperative/

PUERTO RICO

WASHINGTON

REJECT 4f horn missing/inadequate to REJECT if horn missing/mislocated/
serve as warning.

loosely attached/inoperative

REJECT 1f horn unreasonably loud or
harsh/does not meet audible/
tone )2 tones)
requirencnts.”

REJECT If device other than horn
i {bell/whistle) used tnstead

] of horn.
1

IREJECT 1f  steering  column  has
previously been collapsed;
if mounting would proKth
energy absorbing capability
(for energy absorbing
steering column); if
mounting is loose.

REJECT {f defrosting system missing.

'REJECT 1f system installed so as to
: interfere with vehicle
control.

ADVISE {f forced air system
inadequate/heat  cannot be
induced {into forced air
system (only when vehicle
tomp. has reached
oper. mode).

REJECT s%)eedometer not visible/
not ighted

REJECT #f speedaneter  indicator
missing/broken/bent/
inoperative

‘RELJECT 1f ignition switch missing/
inoperative.

WINDOW

IREJCCY if Mss!nglhroken/stick!ng/
tnoperative

ADVISE {f missing/broken/sticking/
tnoperative (other than left
front)

TRANS »

REJECY ff missting/mislocated/
inoperative/obstructed or
obscured.
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ALABAMA

UNDERHOOD & DRIVE,

4 FUEL LINE |

REJECT {f fue) |eulm¥e exists at any
point in fuel system. i

REJECT 1f any part of fuel system
passes through passenger
compartment

REJECT if any fuel system component|
not securely
including consideration of
missing/broken

. fasteners.

FUEL TANK :

REJECT 11 fuel tank filler cap

| missing/poorly fitting or

with defective gasket.

[ OoIL{ '

LREJECT #f fuel leak sufficient to:
. . cause fire hazard (not
stains on carburetor, fuel.
Vines, etc.).

BATTERY
v - REJECT of battery connector/
N i sinsulation burned
' sufficient to cause a short
i circult.
! i
REJECT §f corrosion is sufficient to
. reduce power over SO0%.

‘ADVISE 1f battery 1s weak or
! undercharged (using battery
tester).

-

fastened'

hangers or

ARIZONA

TENNESSFE

REJECT 1f fuel lines are leaking.

REJECT

|REJECT

1f fuel leaks are detected

1f power steering flutd level

is fnsufticient

. eir).

{ (CONT.)

{prmp sucks.

PUERTO RICO

REJECT 1f fuel leakage occurs at any

point in system.

WASHINGTON

REJECT f gas filler cap missing.

ovISE
i
ADVISE

|

+ REJECT

REJECT

1f ofl filler cap is missing

1 fluid level 1low/empty/
frozen/contaminated.

if engine lube o1l has major
leak

active leaks fni
transmission/crankcase/
differential/gas tank fuel
pump/oil filter

if gas filler cap missing

1f battery mounting structure
loose/missing

1f corroston present

electrolyze fluid 1s low

wiring conectors loose/
missing/broken/bare/worn/
frayed/insulation

deteriorated/corroded.

1f wiring repairs made by use
of diff. Guage wire within
same circuit.

if improper hiring routing
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BODY & GLASS
g,

REARVIEW

W/8 WIPERS &
REJECTHS wl‘nr/w-shcr controls not; Revised Ar:n’mu statutes 28-957 (l) REJECT 1f either

WINDSHIELD & OTHER WINDOWS

REJECT 1f  unmarked/improper
glazing materials used.

type
|

if window/section at driver's
side cannot be opened
(except for buses & truck
camb. 80" window) |

1f 11legal stickers present.

REJECY

REJECT

REJECT if any cracks [
discoloration exist that
interfere with driver's
vision.

ECT windows that have sharp edges
or are broken.

1f nontransparent material fs
used to replace glass. l

1f cracks or discoloration
found in rear windows of!
passenger convertibles. |

& SIDEMIRRORS; .

1f mounting “loose

REJECT

R[JECI

REJECT #f  mirror offers unsafe
interference with driver's
forward vision. i

if wmirror does not provide
clear view to at least 200’
to the rear of vehicle.

REJECT

reflective surface is
eled, tarnished,
as sharp edges.

REJECT 1f
cracked,
broken or

WASHERS'

easi accessible,

de 'ect ive.

are

‘REJECT 1f wiper system not capable
of operating at reasonable
speed.

REJECT 1f wipers c.mnot operate at
two more
speeds. (vehlcles made after
1,1,68(7))

REJECT if blades or arms missing,
show signs of damage, or
rubber element shows signs
of physical breakdown.

REJECT if arm does not return to
original position after
being lifted of f glass.

REJLCT if blade s not retained

vertically in relation to

plane of windshield.

REJECT

1f blade smears glass after 5
cycles of operation (glass
is cleaned prior to test.)

ARIZONA TENNESSEE PUERTO RICO WASHINGTON
Refer Arizona revise statutes REJECY if driver visfon 1s obscured REJECT w/s {f cracks/scratches in REJECT 1f missing/broken/1oose/
28-957(A), 25- 959 B by cracks or discoloration _. T severe/dangerous conditfon | discolored/obstructed/
nd | ' . .
REJECT If cracks extend cmletely a mpede driver's vision obscured/not approved type
through glass . IREJECT windows 1f cracked/scratched
REJECH (taking 1into consideralion

Refer Aruom Tevised sututt 20-956~IIJECI H there 13 no
rearview mirror K

6

operate

(CONT

if broken edges are exposed.
e ? .

-)

severity of damage.)

REJECT 1f not according

to
manufacturer's specs. :

REJECT 1f replaced by nonlransparent‘
™ matertal (e.g. cardboard,
! wood)

REJECT 1f window at driver's left
functions improperly

mirror s
cracked or

REJECT §f rearview
missing, broken,
discolored.

funct fona} REJECT 1f  mounting loose/limproper
location of mirror/broken or!l
spotted mirror. [

1

does not provide |REJECT 4f mounting loose
to the
C|REJECT #f mirror does not provide

min. 200ft. view to the rear

R[JECI if wmirror
clear view 200ft.
rear.

REJECT {f mirror obstructs forward
vision of operator.

REJECT {f outside mirror missing/
T mislocated/broken/cracked/
loose/unstable/discolored.

wiper does not REJECT 1F  wiper missing/functioning REJECT 1f blades  worn  hard or
~7 " tmproperly/damaged. 1 insufficient tension
RCJECT if driver cannot control 'REJ[CI for improper wiper operation
''''' wiper beyond driver's seat.
REJECT {1f <2 wipers
REJECT 1f washer system missing
(1,1,69 or later) or
Onoperatln (other than low
or frozen fluid.



ALABAMA : ARIZONA TRNNESSEE PUERTO RICO WASHINGTON
BODY & GLASS

W/S WIPERS & WASHERS
REJECT 1f  vehicles made  after
1967(7) do mot have washer
system. !
FENDERS & BUMPERS

i llumpers nlsphced or not firmly paecco-ltem No criterla spec
i attached. ‘ fenders/mudguards (heavy |
. vehicles. }

REJECT 1f not equipped with bumpers/ ReJEGT | f bumpers missing/broken/
) 1oose/deformed beyond
original lihe

Bumpers/Fenders detm'louted,l
torn, badly bent, or out of REJECT 1f fenders missing/cut/torn/

shape so as to create a | deformed beyond original

pedestrian, !nsenwr or line
cyclist hazar

DOORS, HINGES, LATCHES, & IDCKS

REJECT door if  latching devicel; Recco Item No Crit Spec
inoperative - v - -

INSPECT {or proper functioning of REJECT 1f missing/broken/inoperative
ocks

i
i
REJECT 1 door latches broken or ]

fmproperly adjusted 'REJECT 1f door missing/useless !

|
|
5
i

RLJECT 1f door hinges broken, bent,!

sprung o funct fon'
_ improperly . 1 .
HOOD LATCH_§ RELEASE : . ,
REJECT 1f latch docs not securely[Recommended Item o  Oritertapeseci 17 hood does not iatch JREJECT 11 hood/trunk cover missi
H NYIREJECT {f hood latch or release is
hold hood in {ts proper| spectfied. RS - or locks do mot operate missing/broken/inoperative.
position i ' ! adequately
; latch 13
REJECT #f  latch  release broken/| L 1 tng/ incperativer

improperly adjusted.

GENERAL BODY/FRAHE COND IT ION ’
Defective or ~disTocated parts RegECT if body parts bent/damaged or

projecting from the vehicle. present hazard to vehicle REJECT {f frame is broken/cracked
b . (rubbing against tires) or
Body parts deterforated, torn, : pedestrian  (sharp  sheet ADVISE 1f energy absorbing bumper 1s
badly bent or out of shape metal or protruding’ Veak
50 as to create a hazard to bumpers. ) .

pedestrians, passengers or,
cyclists. !
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