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PRE-CRASH, TRI-LEVEL METHODOLOGY FOR

COLLISION DATA GENERATION

Abstract

This paper summarizes procedures and techniques devel-
oped in conjunction with a Tri-Level Accident Investigation
Program, conducted by the Indiana University Institute for
Research in Public Safety for the National Highway Traffic
Safety Administration of the U.S. Department of Transportation,
under Contract No. DOT-HS-034-2-263.

The three levels of the "tri-level program" are described,
including the principal data collection forms and procedures.

The three levels of this investigation methodology are
first, the collection of baseline information on the vehicle,
driver, and roadway/environmental populations; second, the on-
site investigation by technicians of approximately 600 accidents
per year at the time of their occurrence; and third the inde-
pendent investigation of a sample of these accidents by a multi-
disciplinary team.

Using this methodology, accident causes were identified
and ranked. Information was also developed about the pre-crash
condition of accident cars as compared to general population
cars, the extent to whican findings derived by technicians dif-
fered from those obtained by the multidisciplinary team, and
the representativeness of the samples studied.



PRE-CRASH, TRI-LEVEL METHODOLOGY FOR

COLLISION DATA GENERATION

This paper describes a tri-level accident investigation
system which has been developed by the Indiana University
Institute for Research in Public Safety (IRPS) under con-
tract to the National Highway Traffic Safety Administration
of the U.S. Department of Transportation (NHTSA)'.

Accidents investigated in conjunction with the system
are limited to those occurring in Monroe County, Indiana,
which has been selected as the study universe, For the
successful operation of an accident investigation system of
this kind, it is desirable that the study area generate a
reasonably large number of accidents per annum, that all
parts of the area can be easily reached within a few minutes by
research investigators, and that the study area provide rep-
resentative general and accident populations. In these
respects, Monroe County provides an ideal study area. IRPS
offices are centrally located in Bloomington, which is Monxroe
County's major city (population 56,000). From this location
virtually all, parts of Monroe County can be reached within
a few minutes driving time, it being nearly square in shape
with sides of 20 miles. The total county population of some
86,000 people generates about 4,000 driver- or police-reported
accidents per year. The county's accident distribution, in
terms of place of occurrence (urban or rural), severity (pro-
perty damage, personal injury, or fatality), accident config-
uration (head-on, rear-end, etc.), road surface condition
(dry, wet, snow, ice), and most similar measures, is quite
similar to national distributions for the same factors?®.

While much of IRPS' system is applicable to accident
investigation efforts in general, it has been applied pri-
marily to the investigation of pre-crash phase phenomena,
and the identification of accident-causative factors. Dur-
ing the early stages of system use, particular emphasis was
placed on identifying the role of vehicle failures and defi-
ciencies in accident causation. At present this emphasis has
shifted to a more balanced interest in all types of causes,
whether human, vehicular, or environmental, although the pre-
crash focus has been retained. Typical questions which either
have been or are now being addressed by the system are:

® With what frequency do particular human, vehicular,
or environmental deficiencies cause accidents?



® What kinds of drivers are involved in what kinds of
accidents under what kinds of circumstances, and for
what kinds of reasons?

®How does the pre-crash condition of vehicles in the
accident sample differ from that of vehicles in a
general population sample?

The system which IRPS has developed to answer such questions
includes data collection, analysis, and reporting capabilities.
This paper will focus primarily on the data collection aspect.

IRPS refers to its system as being "tri-level," since
data about accidents are collected on three levels of detail.
On Level A, data from police accident reports are collected.
These provide information of minimal detail about some 4,000
accidents per year. Other baseline information is also col-
lected on this level, including data regarding the local driver,
vehicle, and roadway populations.

On Level B, teams of technicians respond to accidents
immediately upon learning of their occurrence, and conduct
"on-site" investigations. These limited-scope investigations
draw only upon information available at the scene, and that
which can be obtained through immediate follow-up efforts
at vehicle impoundment lots and hospital emergency rooms.
This level provides a moderate level of detail on approxi-
mately 600 accidents per year.

On Level C, a multidisciplinary team independently
examines a sample of the accidents investigated on Level B,
in order to develop highly detailed information about a
relatively sma.l number of accidents. Approximately 100 to
150 accidents are investigated each year in this manner.

LEVEL A: POLICE R®EPORT AND BASELINE DATA COLLECTION

The objective of data collection on this level is to
define the study area in terms of both its accident experi-
ence and its driver, vehicle, and roadway populations.

FEach year approximately 4,000 accidents occur in the
county which are the subject of official police or driver
reports to the State. 1Indiana law requires that accidents
occurring on public property which involve personal injury
or property damage in €xcess of $100 must be reported to
the Indiana State Police via a standard police report form.
These accident reports are processed by the State onto a
magnetic data tape. Through cooperative agreements with
State Police, IRPS provides a blank tape to the State on which
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they transfer information from their own tape, but with identi-
fying information such as the names of involved parties removed.
This tape is then returned to IRPS, which uses the University's
computer facilities to access the information for Monroe County,
in order to define th overall accident experience in the

study area. The tape is analyzed in terms of such factors

as driver age and sex, accident severity, accident configu-
ration, place of occurrence (urban/rural), prevailing light
condition (day/night/dusk/dawn), and road surface condition
(dry/wet/snow/ice). By comparing these data with similar
national data, it is possible to test the representativeness

of Monroe County accidents with respect to the national acci-
dent picture. Comparisons with similar data generated from

IRPS own accident samples (as investigated by the technician

and multidisciplinary teams), enable the representativeness

of those samples to be assessed.

Having the tape readily accessible at IRPS' own computer
facility also provides a relatively large data base which can
be conveniently accessed as a source of general accident infor-
mation.

In addition to collecting information to define accident
experience in the study area, Level A also involves the col-
lection of data on the local driver, vehicle, and roadway
populations. Information on the overall age and sex distri-
bution of the total Monroe County population is easily acquired
from U.S. Census reports®. Acquiring the age and sex distri-
butions of county drivers has proven to be more difficult.
The Indiana Bureau of Motor Vehicles maintains an integrated
tape of license information on all drivers in the state; how-
ever, it is not readily accessible by county. Therefore, we
have arranged to access their hardcopy files at the Monroe
County License Branch in Bloomington. An IRPS employee peri-
odically visits the local license branch to take a systematic
sample from the license application file, noting the age and
sex of each driver.

Information about the model year and make distribution
of the county vehicle population has proven to be guite easy
to acquire, thanks to the cooperation of a national firm"
which makes a business of storing vehicle registration infor-
mation for most of the country. This firm is able to provide
make and model year distributions for the state, the county,
and even for Bloomington, the county's primary city. The model
year and make distributions of the accident-involved vehicle
population are easily acquired by accessing IRPS' copy of the
State Police accident data tape.



A final set of data collected on Level A is that regard-
ing the county roadway population. Here we have found city,
county, and state information to be most helpful. The city
has detailed information on the city streets, such as total
miles and percent paved. The County Commissioners generally
have similar 1nformatlon for the county. Finally, every few
years the State nghway Commission updates all roadway infor-
mation for the State, thereby providing a third source of
information, although one which in some years may be consi-
derably out of date. Using this roadway information, IRPS
has been able to compare the Monroe County driving environ-
ment to that of the nation on such factors as roadway loca-
tion (urban/rural), and, type of surface (surfaced/non-surfaced).
Although IRPS is often thought of as being in a rural loca-
tion, the county roadway and accident distributions in terms
of urban or rural location have been found to be similar to
the national distributions for the same factors®

Implicit in the comparisons described is the need tc
acquire similar national data. Although the extent of
available national data is limited, and categories used on
the national level sometimes differ from those used on the
state or local level, reasonable comparisons have been
found to be p0551b1e in each subject area using a variety
of national sources®

LEVEL B: ON-SITE INVESTIGATION

Since Level B provides the accidents which are sampled
for investigation on Level C, it is the natural starting
point for a discussion of investigation procedures.

Level B operations may be summarized as follows: an
IRPS investigating team consisting of either two or three
technicians, monitors police radios continually during its
assigned duty period, and also monitors special "hot-line"
telephones which provide immediate contact with local law
enforcement agencies. Immediately upon learning of an
accident occurrence anywhere in Monroe County, these investi-
gators proceed to the scene of the accident in specially
equipped investigation vehicles. At the scene, they conduct
an investigation independent of that conducted by the police.
This investigation involves the interviewing of drivers, occu-
pants, and witnesses; an inspection of the involved vehicles
and inspection of the environment, including both potentially-
involved design features, and physical evidence related
to the accident. The team then returns to IRPS offices, and
while continuing to monitor radio frequencies, produces a
case report on the accident.
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Accident Selection Criteria

IRPS on~site investigation teams attempt to investigate
all accidents occurring during their assigned hours for which:

® it is believed that the police will complete an acci-
dent report form for submission to the State; State
law currently requires such a report when accidents
occur on public property and involve personal injury
or property damage exceeding $100;

® the only motor vehicles involved are automobiles or
similar vehicles weighing less than 8,000 lbs., gvw;

® vehicles involved were not pulling trailers, unless
such vehicles were parked.

For an investigation to take place it is also necessary
that IRPS is immediately notified of the accident, that IRPS
investigators arrive soon enough for an inspection to be
conducted, and that involved parties cooperate in submitting
to an interview and allowing their vehicles to be inspected.
Given these criteria and requirements, and with 70 hours per
week of on-site coverage, IRPS is currently able to investi-
gate approximately 20% of all accidents investigated by police
agencies in the county.

The criteria mentioned were chosen to increase the uni-
formity of data collected. Non-reported accidents are ex-
cluded since it would be impossible to compare them against
a baseline of accident experience in the study area. Large
trucks were excluded since they present unusually complex
braking and handling problems, require special tools, and
would not be accommodated by reasonably attainable garage
facilities. Motorcycles were excluded because they too intro-
duce complexities of reconstruction which are not shared by
regular passenger vehicles. For example, front to rear brak-
ing distribution cannot be reliably obtained. An additional
factor was that neither large trucks nor motorcycles could
be tested on the dynamic brake testing equipment which was
in use at the time the criteria were established. These limi-
tations of vehicle type are not mandatory, and might be drop-
ped at IRPS in the future as analysis objectives change.
However, they have resulted in highly consistent minimum involve-
ment rates with a maximum degree of reliability.

It should be noted that accident severity was not men-
tioned as a selection criterion. Unlike many recent studies,
IRPS has attempted to examine a representative sample of
accidents at all levels of severity. 1In recent comparisons
it was found that about 73% of the accidents in the IRPS
sample involved only property damage, while 26% involved
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personal injury, and less than 1% involved a fatality. This
breakdown is quite similar to that recently reported for the
nation as a whole’.

Police Cooperation

The Monroe County study area is served by three princi-
pal law enforcement agencies =-- the Indiana State Police, the
Monroe County Sheriff's Department, and the Bloomington Police
Department. The key to any research investigation activity
of this kind is good police cooperation. In some areas it
may be impossible to develop an adequate level of cooperation,
but even where police attitudes are favorable, it is never
developed without a distinct and concerted effort. The keys
to obtaining police cooperation are: securing support and
approval in advance at the upper management levels; developing
personal rapport between police officers and research inves-
tigators; avoiding all infringements on police efforts; assist-
ing officers in any ways possible -- e.g., by directing traf-
fic at accident scenes; and maintaining an attitude of respect
and dependence. The latter point is especially important. A
haughty academic attitude has been the downfall of many a
researcher seeking police support. IRPS teams operate without
any special powers or legislative privileges, and simply could
not function without the voluntary cooperation of local law
enforcement agencies. A very high level of cooperation has
been achieved; police sometimes hold scenes for IRPS investi-
gators, and have allowed IRPS vehicles to be equipped with
two-way radios operating on police radio frequencies.

Team Configuration

IRPS has operated both two- and three-man teams on Level
B. Three men per team is ideal, since it allows one man to
handle interviews, another to inspect vehicles, and the third
to measure scene evidence and consider the role of the envi-
ronment. However, economy has recently dictated the use of
two-man teams, and this has been found to be workable. When
a two-man configuration is used, one man generally handles
the interviewing, while the second handles both the scene data
and the vehicle inspection. This division of labor should
probably be a function of the talents of the individual inves-
tigators, rather than an inflexible rule. One consequence
of the two-man teams is that slightly more time is required
per investigation, which increases the chance of missing another
accident which occurs before the first investigation is com-
pleted. Time required at the scene has increased from an
average of about 35 minutes with three-man teams to about
50 minutes with two-man teams. :
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Background of Team Members

Persons employed by IRPS for the on-site investigator
position have generally been technicians, rather than pro-
fessionals in related fields. The objective of this level
is to acquire a moderate level cf detail on a reasonably
large number of accidents, at mcderate overall cost. Use
of fully gqualified professionals would push the cost up
considerably. Further, the time available per investigation,
both on the scene and for purposes of case report production,
would not permit them to fruitfully apply most of their ex-
pertise. For example, given the few minutes available at the
accident scene, and the conditions of darkness, wetness, and
heavy traffic which often prevail, an automotive engineer
would be at an extreme disadvantage in attempting to make
highly expert judgments related to vehicular factors. For
such reasons IRPS has concluded that well trained technicians
are preferable for this role. They must be bright, alert
people, who function well under the pressures which may often
be experienced at an accident scene. If a man is being hired
primarily to interview, he must be articulate and good at
establishing rapport. If he is being hired primarily to
inspect vehicles, it is desirable that he have had experience
working as a mechanic. Ideally, of course, an on-site inves-
tigator will be well enough rounded that his assignment can
be switched as necessary.

Hours of Coverage

In an early phase of system operation, IRPS maintained
24-hour-per-day, 7-day-per-week coverage on Level B. Con-
tinuous coverage is desirable, since it tends to ensure that
data which vary as a function of time are representatively
examined. However, the relatively low accident frequency
which occurs late at night in most areas tends to greatly
increase the cost per investigation. For reasons of economy,
IRPS was forced to limit its Level B coverage to 10 hours
per day, 7-days-per-week. Hours were selected which provided
a compromise between highest accident frequency, and a fair
representation of both day and night accidents. The hours
chosen were 11:30 a.m. to 10:30 p.m., with a break from 6:00
p.m. to 7:00 p.m. for dinner. It has been found that during
this period, which comprises about 42% of each week, some 60
to 70% of all county accidents occur. In comparing results
from periods of 24-hour-per-day coverage and periods of limited
coverage, few notable differences have been detected, with
the exception that alcohol impairment was noted as a factor
much less frequently during periods in which late night and
early morning accidents were not investigated.

In selecting the extent of coverage, a factor to consider
is that team~hours are more easily increased in large than
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in small increments -- a function of the standard 40 hour
work week. During the period of limited coverage, IRPS

emp loyed either four or six full-time personnel, each of
whom was assigned to either of two permanent teams (com-
prised at various times of either two or three men). Each
team was "on duty" 3 1/2 days at a time. The extra :4 hours
each week (each team only worked 36 hours "on duty" rather
than the regular 40), were used either to complete case
reports or to compensate for overtime worked in behalf of
sick or vacationing investigators.

Notification System

It is vital that the investigating team immediately learn
about as high a percentage of accidents as possible., 1In order
to accomplish this, IRPS combines radio monitoring with a hot-
line notification system.

There are three principal law enforcement agencies which
investigate accidents in Monroe County, and IRPS monitors all
of their frequencies. For this purpose, crystal-controlled
radios which have the capacity of "scanning" several frequen-
cies are used. Such radios are widely available, durable,
inexpensive, and require no elaborate antenna or other special
equipment.

The monitoring system is supplemented by "hot-line"
telephones connected with the two law enforcement agencies
~which handle the highest volume of accidents. These tele-
phones enable police dispatchers to notify IRPS investigators
of an accident by merely lifting a telephone receiver -- no
dialing is required. The only problem is that the dispatchers
sometimes forget to provide the requested notification. Al-
though monitoring provides notification of the majority of
accidents, it cannot provide notification of the "on-station
dispatch", wherein the investigating officer is sent out di-
rectly from his headquarters, and no related radio trans-
mission takes place. The extent of "on-station dispatches”
varies radically among agencies and locations, so local prac-
tices must be taken into accoun® in designing a notification
system.

In addition to the hot-line telephones and radio monitors
in the investigation room, IRPS' investigation vehicles are
well equipped with communications gear. This includes scanning-
type monitors, so that investigators immediately become aware
of accidents being handled by any of the local agencies. This
is particularly important because it enables investigators
returning from one accident to learn immediately of others
which have occurred.
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These vehicles also have two-way radios operating on
local law enforcement frequencies, which enable investiga-
tors to pinpoint such factors as the exact accident location
while enroute to the scene, and also enable one investiga-
tion vehicle to communicate with another.

Finally, one of these vehicles is equipped with a mobile
telephone. This telephone is the only direct link between
the investigation vehicles and IRPS offices. It enables
investigators to call in for advice or instructions, and faci-
litates communications with the hospital emergency room and
other important information sources. Another benefit is that
the cooperation of accident victims is often won by offering
the use of this telephone to call friends or family from the
accident scene.

On-Site Investigation Procedures

The team monitors the radios continuously while on duty,
and at the same time completes reports on previous accidents.
Notification of an accident may be received either by radio
monitoring or by hot-line telephone. If the call comes by
hot-line, the team will be given whatever information is
then known as to accident severity and location. If a radio
transmission is monitored it is likely that only partial in-
formation will be obtained. The team will then immediately
contact the appropriate law enforcement agency via hot-line
to get accurate information on such important information as
the accident location. If the accident has occurred in an
urban area, only one vehicle is dispatched to the scene; other-
wise, both vehicles are used so that they may both be posi-
tioned to protect the scene, using their overhead flashing
lights.

Travel to the scene is conducted with caution, and in
complete conformance to all ordinary traffic regulations;
the overhead lights are put into operation only after arrival

at the accident scene. In an area the size of Monroe County
(a 20 mile per side square) the time saved by a high speed
run simply does not offset the risks involved. More signi-

ficant time savings can be achieved by having all equipment
ready and efficiently organized for rapid departure than
by speeding to the scene.

Immediately upon arrival at an accident scene, the first
problem is properly placing therinvestigation vehicles -- a
matter sometimes surprisingly difficult in light of the maze
of people, vehicles, and flashing lights which often surround
an accident scene. The vehicles must be placed so that they
afford maximum protection to those investigating or assisting
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with the investigation; are reasonably accessible; are not
traffic hazards in themselwes; and do not obstruct police
or other rescue vehicles.

Once the IRPS vehicles are parked, one investigator
usually has a brief discussion with the investigating
officer, if his arrival significantly preceeded that
of the IRPS team. The officer will generally give a brief
description of what he knows about the accident, including
how it happened and injuries sustained, and will point out
drivers, occupants, and witnesses of whom he is aware.

This brief introduction often saves considerable time. In
return, the IRPS investigator offers assistance to the police.
Generally, no assistance is requested; when it is, it is
usually for help in directing traffic. If help is needed,
this usually results in the accident having to be forfeited
for research purposes, as there will not be time to get the
data required before the scene is cleared. However, the
rapport developed in this manner will repay the research
effort many times over in future cooperation.

Driver Interviews

Finally, and usually within about ten minutes of learn-
ing about the accident, the actual investigation begins.
The human factors investigator approaches one of the drivers.
Since many of our investigations are of minor accidents, the
driver is frequently available at the scene. If he has been
injured, the on-site team tries to get an interview at the
hospital emergency room after they have completed their inves-
tigation at the scene. Having reached a driver, the investi-
gator first introduces himself, and states that he is from
the Institute for Research in Public Safety. He explains
that he is not connected with the police or any insurance
companv, but is conducting an investigation, for research
purposes only, under contract to the federal government.
He adds that we treat our information with the strictest
confidence, and that our information is never voluntarily
released. At this point most drivers agree to cooperate .and
the investigator inquires whether they would mind having the
conversation recorded. Surprisingly few persons object to
use of the recorder. The investigator then places the small
cassette tape recorder in operation, generally holding it
inconspiciously under his clipboard.

The investigator then begins a line of questioning which
is designed to get a good description of what happened, as
well as all of the information necessary to complete the on-
site human factors data form. Information sought includes:
driving experience, vehicle familiarity, road and area fami-
liarity, opinion of vehicle condition, use of restraints,
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estimate of speed, and a complete description of the accident.
This interview is necessarily brief, and must be conducted
with extreme efficiency, as accident scenes are rapidly
cleared, and at a minimum, all involved drivers must be
interviewed. Each interview typically requies five to ten
minutes per person.
§ i

After completing the interview, the interviewer asks the
driver whether he would be willing to be interviewed again
in greater detail, and have his vehicle taken to our garage
for inspection, in conjunction with an in-depth (Level C)
investigation. If all involved drivers agree, the in-depth
team is notified and an in-depth investigation may be initiated.

This procedure will be discussed further in the description
of Level C.

Vehicle Inspection

The vehicle inspector has to move extremely fast --
particularly if a vehicle is not drivable, as it is apt
to be towed from the scene within minutes. He begins
with whichever vehicle is likely to be moved or driven
away first, and begins checking the items specified by the
on-site vehicle data form. Items checked on all cars include:
vehicle identification number; odometer reading; inspection
sticker data; tread depths; tire sizes, makes, and models;
the brake system, including fluid level, hose condition, and
pedal reserve and leak-down; the steering system, including
steering linkage integrity, freeplay, power steering belt
condition, and fluid level and leakage; windshield obstruc-
tions; wiper and washer condition and function; mirror con-
dition; shock absorber function; stop and turn lamp function;
and horn function. Items checked only when conditions warrant
include headlamp function, taillight function, back-up light
function, emergency flasher function, and defroster/demister
function. Each item is recorded as passing or failing accord-
ing to a set of written criteria which accompany the form.
If an item fails, written comments are provided to indicate
the specific reason for the failure,

Envivonmental Investigation
g

The third team member records physical evidence relating
to the accident (such as skidmarks and pavement gouges)
and notes the role of environmental influences, such as road
design, warning signs, and ambient conditions. En route to
the scene, the environmental investigator generally records
preliminary information about the accident, including location:
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day, date, and time of notification; police agency investigat-
ing; team members responding; atmospheric céonditions, includ-
ing light condition, cloud cover, precipitation, and tempera-
ture. Upon arrival at the scene he immediately marks and
measures the physical evidence, and photographs the accident
scene. Measurements are taken to define the pre-crash and
post-crash trajectories of involved vehicles, points of impact,
and the final resting place of vehicles, debris, and other
related items. All measurements are recorded with respect

to a reference point and reference line, so that the informa-
tion can be accurately reduced to a drawing. Other ambient
factors noted include existing traffic conditions, pavement
condition, and estimated coefficient of friction. Permanent
environmental features noted include road or intersection con-
figuration; highway lighting; regulatory and warning signs;
traffic signals, including means of actuation, visibility
condition, and length of amber phase; lines, symbols, or words
on the pavement; view obstructions; pavement construction;
roadway curvature, crown, superelevation, and/or grade;
pavement width and speed limit.

Following completion of their investigation, team mem-
bers return to their vehicles and resume monitoring the
radio for additional accidents. They are immediately avail-
able to respond to another accident should one occur. Otherwise
they return to IRPS offices to complete their investigation
and prepare a case report. .

Report Preparation

The on-site case report consists of completed human,
vehicular, and environmental data forms; a sketch of the
accident scene drawn to approximate scale, showing the
pre-, at-, and post-impact trajectories of involved vehi-
cles and significant environmental features; unmounted
color slides of the accident vehicles and scene; and a
conclusion form. The conclusion form is prepared by
the senior member of each team, after each team member's
data have been discussed and compared. The conclusions
reached concerning accident causes are categorized accord-
ing to the same system used by the in-depth team on Level
C. This system, in which factors are designated as "causal
or severity-increasing," and are rated as "certain, probable,
or possible," will be discussed in a subsequent section.

The completed case file on each accident is reviewed

by supervisory personnel, and then coded, keypunched, and
stored in a central data file.
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On-Site Investigation Equipment

IRPS maintains two vehicles for transit from IRPS offices
to accident scenes, so that at least one is always available
despite maintenance requirements. Another reason for having
two vehicles is that they are equipped with overhead protec-
tive lighting systems, and by properly placing each vehicle
well away from the accident location in opposite direction,
the safety of investigators at the accident scene is greatly
increased.

Vehicles chosen for this purpose are full-size four
door sedans. These are ordered with heavy-duty cooling and
electrical systems which are essential, since these vehicles
sometimes idle for extended periods at accident scenes under
conditions of heavy electrical drain from radio or overhead
lighting equipment.

The overhead light systems contribute greatly to scene
safety. A combination of yellow and red flashing lights is
used. This distinguishes IRPS vehicles from law enforcement
vehicles, which in Indiana use only red lights. At the same
time, it has been found that the motoring public in this area
slows more and exercises more caution in response to a red
light than a yellow one; hence, the desirability of main-
taining red in the combination.

These vehicles carry an assortment of special equipment
in the trunk. This includes a fire extinguisher, first aid
kit, blankets, measuring tapes, a wheeled measuring device,
marking stakes, spray paint, lumber crayons and chalk, flash-
lights, clipboards, film, flashcubes, and warning flares.

In the summer, this equipment may also include cameras and
tape recorders, although during cold weather these are kept
inside, since cold weather adversely affects their operating
characteristics.

A camera is another essential item of equipment. IRPS
prefers that its investigators take color slides. A high
quality instamatic-type camera has '‘proved to be ideal, because
it is durable, easy to use, consistently produces adequately
focused and exposed pictures, has a reasonably wide field
of view, it easily reloaded, and with flashcubes is easily
used at night. IRPS has found that time and mobility require-
ments do not permit the use of more complex equipment by the on-
site teams, and that the increase in quality to be obtained
does not justify it.

With the permission of accident participants, tape recorders
are used to record driver interviews, and are sometimes used
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in the vehicular and environmental phases of an investigation --
particularly if the weather is inclement, making the use of

a pad and pencil difficult. Small cassette-type recorders

are preferred, particularly those equipped with sensitive
integral microphones, which enable recordings to be obtained
unobtrusively. Once permission has been obtained, such
recorders can be set aside so that their presence is forgotten,
and a high level of candor achieved.

Investigator apparel must enhance investigator safety,
and provide a uniform, readily identifiable appearance. How-
ever, IRPS believes that official-looking uniforms are not
desirable, as they result in research investigators being
mistaken by the public for law enforcement officers, and may
also offend the sensitivities of law enforcement agencies.
The IRPS uniform begins with green work shirts and work pants,
devoid of badges or other adornments. Over this, a vest,
jacket, or heavy coat (depending on the season) is worn at
all times. Such outer apparel is bright orange in color, and
is prominently adorned with white reflective tape. An IRPS
investigator can be instantly spotted at any accident scene,
day or night, by the bright color of this outer apparel.
University insignia and a name tag are affixed to these outer
garments.

A few special items of equipment are required by the
vehicle investigator. In addition to a flashlight, he
requires a tire pressure gauge, a tire tread depth gauge,
a steel measuring tape, and a small adjustable wrench and
screwdriver for master cylinder covers.

LEVEL C: IN-DEPTH INVESTIGATION

Approximately one-fourth of all accidents investigated
by technicians on Level B are independtly examined by a
multidisciplinary team on Level C, and the results are
separately tallied. 1In theory, it is intended that accidents
investigated on Level B be randomly selected for investiga-
tion on Level C. However, motorists often refuse to cooper-
ate for the lLevel C investigation, which involves a greater
level of inconvenience, thereby preventing many accidents
from being acquired. As a result, an attempt is made to
acquire nearly all Level B accidents for Level C investiga-
tion. Only rarely does an overabundance of accidents require
that Level C acquisition be temporarily halted. However, in no
event is an accident selected due to preconceptions by IRPS
as to what caused it. Whether any particular accident 1is
selected remains a matter of chance, without regard to poten-
tial causes. Comparisons of the samples obtained on levels
B and C indicate that despite such sampling difficulties, a
reasonably representative Level C sample is being obtained.
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Level C operations may be summarized as follows: ,
on-site investigators attempt to persuade drivers involved
in accidents they investigate to consent to an additional
"in-depth" investigation. Consent is transmitted to the
in-depth team as soon as possible -- often directly from
the scene via mobile telephone. If the vehicle of a con-
senting motorist is not drivable, arrangements are made
to have it towed directly from the scene to IRPS' indoor
inspection facility. If a vehicle is drivable, an appoint-
ment is tentatively set to have the car driven to this
facility at a subsequent early date. At the same time,
the drivers are advised that a subsequent interview will be
necessary, and a tentative date is set. The drivers are
then advised that they will be recontacted shortly to con-
firm the appointments and arrangements.

Subsequently, an extensive interview of each driver
and witness is conducted by the team sociologist, vehicles
are inspected by a mechanic and automotive engineer, scenes
are inspected for environmental faults by a traffic engineer,
and the entire accident is reconstructed by a specialist in
such reconstruction. The multidisciplinary group then meets
to decide on causal factors, conclusions, and recommendations
arising out of the accident. A technical writer next pro-
duces a brief case report of the accident, which together
with a detailed scale drawing and color slides of the acci-
dent and accident vehicles, is mailed to the project sponsor,
the National Highway Traffic Safety Administration. These
reports, which make no reference to names of participants
or identifying numbers, are then published for distribution
to safety officials, and for sale to the public®. Informa-
tion from these cases is also coded and introduced into a
centrally-located automated data file, along with accident
data supplied by other government-sponsored accident investi-
gation teams?. Extensive data from each investigation is
also coded and keypunched at IRPS, and introduced into its
own accident data file for later analysis.

Team Composition

For many of the important highway safety questions of
today, viable alternatives to the process of having investi-
gators make assessments on a clinical, case-by-case basis,
have not been developed. For any individual accident or
assessment, the accuracy and usefulness of many such assess-
ments is assured only by the qualifications of the experts
responsible for it. It is the function of the multidiscipli-
nary team to bring professionals in relevant fields of exper-
tise together, so that each can supply his unique inputs and
then interact to provide balanced outputs, which in theory
represent the most highly reliable judgments which can be
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obtained. As accidents involve interactions of men,
machines, and environment, IRPS has retained professionals
with expertise related to each of these components as mem-
bers of its multidisciplinary team. :

In the human factors area a graduate-degree holder in
sociology or psychology is preferrable. IRPS currently
employs a sociologist with some specialization in social
psychology for this role. This "human factors specialist/
interviewer" conducts interviews of drivers, passengers, and
witnesses; guides the clinical assessment of human causal
influences; and designs and develops human factors-related
analyses and data collection forms and procedures. A pharma-
cologist, a physician, and a pathologist are available when
needed.

A traffic/transportation engineer oversees the environment-
related aspects of in-depth investigation. This indi-
vidual is responsible for the detailed review of each accident
scene to determine if such factors as poor design, construc-
tion, or maintenance practices may have played a role in
causing accidents or increasing their severity. He also
guides the clinical assessment of environmental causal
influences, and designs and develops traffic engineering-
related analysis and data collection forms and procedures.

The traffic engineer 1is assisted by an accident recon-
struction specialist skilled in the interpretation of accident-
induced physical evidence, such as skidmarks and pave-
ment gouges, and the formulation of speed and other estimates
through the application of mass-energy-momentum principles.

A mechanical engineer with training or experience in the
automotive engineering field bears principal responsibility
for the examination of vehicle factors. A particularly good
grasp of the theory underlying vehicle suspension and handling
has been found to be essential. This individual oversees the
inspection of each accident-involved vehicle to determine the
role of vehicular failures and deficiencies. He also guides
the clinical assessment of the role of vehicular factors, and
designs and develops vehicle-related analyses and data col-
lection forms and procedures.

The mechanical/automotive engineer is assisted by a
mechanic, who has vocational school training in his field,
and several years of on-the-job experience with automotive
dealerships. This individual conducts the in-depth vehicle
inspection, using a detailed data collection form with estab-
lished pass-fail criteria. He is responsible for the proper
removal and replacement of all parts, as reauired to complete
the vehicle inspection.
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Several support personnel round out the in-depth data
collection and reporting team. One individual, with experi-
ence in drafting and surveying, assists the traffic engineer
and reconstruction specialist in the collection of data from
accident scenes, as well as in its reduction to scale draw-
ings and other required formats. Another individual, who has
an enginecring degree, works part-time as a technical writer,
producing brief case reports on each in-depth investigation.

Multidisciplinary Investigation Procedures

If the on-site team secures the cooperation of the
participants in an accident during working hours, the in-
depth team is contacted from the scene via mobile telephone.
At that time, a specific appointment is usually set for both
an in-depth interview and an in-depth vehicle inspection.
Ideally, the interview and the inspection are conducted at
the same time at the garage, which has a small office for
interviewing purposes. Similarly, depending on their sche-
dule and other current activities, one or more in-depth team
members may immediately travel to the scene -- possibly
reaching it before vehicles or participants have been removed.

If cooperation is secured during other than routine
working hours, the on-site team puts a special summary of
relevant facts and tentative arrangements on the desk of
the individual responsible for coordinating such arrangements.
On the next working day, this individual immediately finalizes
all arrangements regarding vehicle inspection and in-depth
interviews. As soon as possible an in-depth investigator
is dispatched to the scene. Whenever in-depth team members
are unable to respond immediately, the on-site team takes added
pains to preserve important evidence, e.g., by marking
final resting places and other evidence in detail, using spray
paint.

IRPS procedures do not require immediate response by
in-depth team members, since it has been found that it is not
feasible to tie a limited number of professionals to a sche-
dule which ensures that an immediate response will occur at
any time. However, on-site teams can be and are retained to
ensure that data are preserved until a member of the in-depth
team arrives and begins his independent investigation. Level
B must thus be viewed as both an independent data source,
and a means of acquiring accidents for in-depth investigation.

Driver Interviews

The in-depth interview is conducted as soon as possible
after the accident by the team's human factors specialist.
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The interview is intended both to obtain as detailcd a des-
cription of the accident as possible, and to acquire all
information needed for completion of the IRPS in-depth human
factors data form. The interview may be conducted at the
garage at the same time as the vehicle inspection, or at the
driver's home, school, or place of work.

Typically, the interview is initiated by the interviewer
introducing himself, explaining the purpose for the investi-
gation, that this more intensive interview i1s necessary only
because this accident was drawn at random for further investi-
gation, and that we treat our information with as much confi-
dentiality as possible.: Next, permission is requested to
record the interview, and is almost always granted. Discus-
sion usually begins with the interviewee being asked to des-
cribe his accident. Information is then sought to complete
the human factors form, including driving experience; vehicle,
road, and area familiarity; past accidents and fault with
respect to each; past tickets and court contacts; physical
limitations; vehicle deficiencies; restraint usage; and pre-
accident physical and psychological status. Subsequently,
depending on driver age, an impulse-expression test may be
administered!®. If there is any evidence or suspicion that
drinking may have been involved, an alcoholism screening
test is administered!!. Finally, detailed information regard-
ing injuries is solicited. Near the end of the interview,
sensitive topics are probed, and if an interviewee is sus-
pected of lying or distorting the truth, various questioning
tactics are pursued in a final attempt to draw out the
truth.

Vehicle Inspection

As previously indicated, it is a requirement on Level
C that all vehicles be brought to the IRPS garage for inspec-
tion., The inspection is jointly conducted by the automotive
engineer and the mechanic. An in-depth vehicle inspection
form has been developed which is used to structure the inspec-
tion process. This form requires each item checked to be
rated as passing or failing, according to an accompanying set
of criteria.

This form has been divided into three sections, consist-
ing of Interior, Lights, and Vision (Section A); Engine Com-
partment and Steering (Section B); and Wheels, Tires, Suspen-
sion and Brakes (Section C).

Each section is subdivided into two levels. The first

of these levels in each section’is required to be completgd '
on all accident-involved vehicles inspected. Level Two withiln
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each section is only required to be completed if there is
some indication, or some logical possibility, that a defi-
ciency within the components covered by the section could
have played a role in causing or increasing the impact sever-
ity of the accident.

Examples of items examined on Level One of Section A
include windshield obstructions; mirror condition; horn
function; condition of rubber pedal covers; presence of
litter and other objects which could obstruct controls; de-
froster, washer, and wiper function; and stoplight and turn
signal function. Items inspected on Level Two of this
section include headlight aim and function, transmission
detent and inhibitor switch function, and lcose seats
and visors. '

Examples of items inspected on Level One of Section B
include steering pump belt and fluid, brake fluid level and
leakage, clutch performance and adjustment, engine mounting
integrity, exhaust leakage, steering system play, and tie
rod end and idler arm play. Items inspected on Level Two
of this section include idle speed, timing, dwell, and point
resistance.

Examples of items inspected on Level One of Section C
include toe-in/out; shock absorber condition; spring condi-
tion; and details about the right front and left rear wheels,
including brake 1lining or pad thickness and clearance, drum
diameter, wheel cylinder leakage, and bearing or hub seal
leakage. On Level Two of this section, data similar to that
acquired on Level One are obtained for the remaining left
front and right rear wheels and, during the period when IRPS
had access to a dynamic brake tester, information was also
acquired regarding braking force as a function of pedal load,
no load drag, speedometer accuracy, and parking brake perfor-
mance.

Envirvronmental Investigation

The in-depth environmental investigation is a joint
under taking of the team's traffic/transportation engineer
and accident reconstruction specialist. These investigators
visit the accident scene as soon as possible for a detailed
analysis. Their job is to assemble both data related to the
accident, such as pre- and post-impact trajectories of
involved vehicles; and the contribution of road-way design,
construction, and maintenance factors to its occurrence.
Particular attention is paid to the length of skid or skuff
marks, and the deflection 'in these resulting from impact, as
such information may enable estimates of travel and impact
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speeds to be calculated. Measurcments of grade, crown,

and superelevation are obtained with rod and transit, and
road curvature is measured if relevant. Such factors as the
adequacy of signs, signals, and pavement markings are also
considered. The coefficient of friction is estimated and
often verified by skid-testing.

Following the environmental analysis, a detailed scale
drawing is produced, showing pre- and post-impact trajec-
tories; points of impact; final testing points of vehicles,
debris, and other evidence; and the position of all signi-
ficant environmental features. In addition to their value
as a reporting medium, such drawings are often an invaluable
aid in the reconstruction process.

Currently, an in-debth environmental data form is being
developed by project traffic engineering personnel, which
will enable the adequacy of the driving environment in the
area of each accident to be assessed in much the same manner
as the in-depth vehicle inspection form enables specific
vehicle deficiencies to be assessed.

Multidisciplinary Analysis and Conclusion Session

The culmination of each in-depth investigation is a
session at which in-depth team members present their data.
and interact to reach conclusions, determine accident causes,
and formulate recommendations arising out of the investi-
gation.

Each session begins with a statement of facts regarding
the accident, such as when, where, and under what environ-
mental circumstances it occurred. Color slides are then
presented, showing the accident scene, involved vehicles,
and other subjects of interest. Representatives of each
discipline next summarize the information they have obtained.
In this process, key excerpts of driver and witness inter-
views are read, and vehicle roadways, and driving environment
deficiencies and their potential roles are outlined. On some
occasions it is determined that more investigation is neces-
sary before the investigation can be concluded. Ordinarily,
however, the session concludes with the group leader going
to the blackboard to list causal factors suggested for in-
clusion by the group. These are then discussed and a cer-
tainty rating (certain, probable, possible) is assigned
to each factor which has not been rejected. Majority rules
in this determination. Related conclusions and recommenda-
tions are also decided by the group in this manner.

All group findings are recorded by the technical writer/
engineer, who attends all Analysis and Conclusion Sessions.
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He then incorporates all the findings, together with other
data in the case file, into a brief case report, which is
forwarded to the project sponsor (NHTSA). Finally, all in-
depth data collection forms are coded, keypunched, and entered
into an automated data file for subsequent analysis.

Multidisciplinary Investigation Equipment Requirements

Many of the same items of equipment used by the on-
site team are required for in-depth investigation, e.g.,
safety apparel, measuring tapes, tape recorders, and cameras.
The human factors inquiry requires ‘the least equipment --
a cassette tape recorder to record interviews. However,
special analysis objectives now being considered may require
adding vision- and reaction-time testing hardware.

Environmental and traffic engineering assessments
require the usual lumber crayons and spray paint (for marking
the pavement), and measuring tapes. Also required are a rod
and transit. In addition, more complex photographic equip-
ment can be used to advantage, as the in-depth team has more
time at the scene and can visit it at a time when traffic
and light conditions are conducive to good photography.

It is with respect to the vehicle that in-depth inves-
tigation demands the most extensive array of special facili-
ties and equipment. Originally, the mechanic and automotive
engineer went to the vehicles, wherever they were being
stored or kept pending repair, with a jack and other equip-
ment in tow. However, the often cold, wet, and muddy con-
ditions sometimes severely hampered inspection efforts. As
a result, it was determined that all involved vehicles must
be taken to an indoor inspection facility, so that all in-
spections are conducted under dry, warm, and well lighted
conditions, with all proper equipment at hand. For this
purpose IRPS maintains a garage facility approximately 3,000
sg. ft. in area. A small surplus of space is essential so
that cars awaiting inspection and those which have been
inspected but are awaiting disposition, can be stored in-
doors, safe from theft and the elements.

Principal items of equipment required at the garage
are an optical alignment gauge, a brake micrometer, 12"
outside calipers, a torque wrench, a hydraulic jack, chassis
stands, a tachometer/dwell meter, a timing light, a tire
pressure gauge, a tread depth gauge, and an extensive vari-
ety of standard mechanic's tools. Another extremely useful
item of equipment is a dynamic brake tester, although IRPS
is currently of the opinion that its expense exceeds its
utility to the project.
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CAUSAL CATEGORIZATION SYSTEM

To date, the primary application of IRPS' tri-level
system has been to assess and rank causes of highway acci-
dents. To do this, a system has been developed in which
factors are identified as being either causal or severity-
increasing, and the investicating team's certainty regard-
ing the involvement of each is ranked as certain, probable,
or possible. The following definitions have been developed.

Causal Factor: A factor necessary or sufficient for
the accident's occurrence; had the
factor not been present in the acci-
dent sequence, the accident would not
have occurred.

Severity-Increasing Factor:

A factor not necessary of sufficient

or sufficient for the accident's occur-
rence, but which increased the severity
of the impact which resulted.

A certain rating is analogous to a 95% confidence level, and

is applied when there is virtually no doubt as to the involve-
ment of a factor in the role specified. Probable is analogous
to an 80% confidence level, and is used when evidence strongly
supports the involvement of a factor, but does not establish
its involvement beyond all doubt. No analogous confidence
level can be assigned to a’'possible rating, which indicates
that a deficiency may have been present although its involve-
ment is neither rejected nor adequately supported by available
evidence. The judgment that a factor is involved is cautiously
and conservatively reached, as it is IRPS intention to reliably
establish minimum involvement rates for each factor or group
factors.

Causal Factor Categories

Causal factors are designated as either human, vehicular,
or environmental. Human factors include the errors, defi-
cient performances, and sub-standard conditions and states
of drivers and pedestrians in the moments immediately preced-
ing an accident; earlier human errors, such as failing to
have a deficient vehicular component repaired, are not included.
Vehicular factors include all system and component failures
and degradations, whether they are the result of improper design,
manufacture, or maintenance, Environmental factors include all
factors not classified as human or vehicular; these are prin-
cipally roadway design, maintenance, or signing deficiencies,
and ambient limitations.
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Human Factors/Dirvrect Caquses

In this model, the driver is viewed as an information
processor, who must perform perception, comprehension,
decision, and action functions, in order to drive. Infor-
mation processing failures, either partial or complete,
are designated direct causes. Mental, physical, or' psycho-
logical factors which limit the ability of the driver to
perform his information-processing functions are also
examined, and are designated human conditions and states.
In general, the accident investigation approach is better
suited to assessing direct causes rather than conditions
and states, due to the difficulty of establishing a causal
relationship with regard to the latter.

Human direct causes associated with either perception
or comprehension are designated recognition errors. Sub-
categories of recognition errors include inattention,
internal distraction, external distraction, and improper
lookout.

Decistion error subcategories include misjudgment (of
speed and/or distance), false assumption, improper maneuver,
improper driving technique or practice, excessive speed,
tatlgating, inadequate signal, improper evasive action,
inadequate defensive driving technique, failure to turn on
headlights, and excessive acceleration.

Finally, subcategories of action errors include inadaz-
quate directional control, panic or freezing, and over-
compensation.

Two other categories of direct causes are critical
non-performance (e.g., black-out or dozing), and non-accident
fe.g., suicide attempts).

Human Factors/Conditions and States

Under human conditions and states, factors are first
categorized as physical/physiological, mental/emotional,
or experience/exposure.

Subcategories of physical/physiological factors include
alcohol impairment, other drug impairment, fatigue, chronic
illness, physical handicap, and reduced vision. Subcategories
of mental/emotional factors include emotional upset, road/
area unfamiliarity, being in-hurry, and mental deficiency.
Subcategories of experience/exposure include driver inexperi-
ence, vehicle unfamiliarity, road over-familiarity, and pres-
sure from other drivers.
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Vehicular Factors

Vehicular factors are categorized as affecting the
brake system, tires and wheels, communication systems (in-
cluding 1lights, signals, and horns), the steering system,
the suspension system, driver seating and controls, the
power train and exhaust, or the body and doors. Subcategor-
ies have been developed within each system.

Environmental Factors

Environmental factors are designated either highway-
or ambience-related. Highway-related factors include con-
trol hindrances, inadequate signs and signals, view obstruc-
tions, design problems, and maintenance problems. Ambience-
related factors include slick roads, vision limitations,
avoidance obstructions, animals or objects in road, rapid
weather changes, camouflage effect, and environmental overload.

Definitions for each of these major categories have

been developed, as have more detailed categories under each
headingl!2, :

SYSTEM OUTPUTS

In the fall of 1972, IRPS completed its initial analyses
of data acquired through its tri-level accident investigation
system!3, In order to facilitate these analyses, much of the
data collected on Levels A, B, and C were coded, keypunched,
and entered onto magnetic tape or disc.

The most important analysis output was the tabulation
of accident causes. For both levels B and C, tables were
produced indicating the number of times each causal factor
had been identified, and the percentage of total accidents
investigated which this represented. In this manner, the
relative involvement of human, vehicular, and environmental
causal factors was established. A major finding was that
vehicular factors were implicated less frequently than either
human or environmental factors.

Another analysis compared results obtained by the tech-
nicians on Level B, with those obtained by the multidiscipli-
nary team on Level C. In most respects, results from the two
levels were found to be comparable.

A third analysis involved a comparison of inspection
data obtained from IRPS accident vehicle sample, with similar
data from a general population sample obtained in a separate
study!*. It was found that there was a tendency for compo-
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nents of vehicles in the accident population to be deficient
slightly more frequently than those of vehicles in the
general vehicle population sample.

In a fourth analysis, the representativeness of IRPS
accident samples to the county, and of the county to the
nation, was examined. Some of the sample comparisons used
have already been mentioned in the discussion of Level A.
It was found that in terms of most measures available for
comparison, the Level B and C samples were sufficiently
representative of the county, and the county sufficiently
representative of the nation, that study results could be
relied upon to provide a good indication of the relative
involvement of human, vehicular, and environmental factors
in the national accident picture.

At the present time IRPS is applying the system to
new analysis objectives, some of which imply specialized
coding, keypunching, and programming tasks of limited
utility. However, at the same time, IRPS is increasing
the level of flexibility and automation in its data file
system, so that a wide range of special analyses can rapidly
and efficiently be conducted to satisfy the day-to-day needs
of the sponsor and others in need of accident data. With
more than one thousand Level B accidents now in the file,
and with as many as 2000 variables already being coded from
each Level C investigation, there are adequate data available
to provide useful information about many heretofore unan-
swered questions. :
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NOTES AND REFERENCES

lsystem development was initiated in July 1970, in
conjunction with "A Study to Determine the Relationship
Between Vehicle Defects and Crashes," under Contract No.
FH-11-7244 (later changed to DOT-HS-034-2-263). The study
was completed 31 August 1972.

Study methodology is described in detail in "Interim Report
of A Study to Determine the Relationship Between Vehicle
Defects and Crashes: Methodology," a report to the National
Highway Traffic Safety Administration, U.S. Department of
Transportation, Washington, D.C. 20590, under Contract No.
DOT-HS-034-2-263 (DOT Report No. HS-800-661).

Study results are reported in "A Study to Determine the
Relationship Between Vehicle Defects and Crashes," a final
report to the National Highway Traffic Safety Administration,
U.S. Department of Transportation, Washington, D.C. 20590,
under Contract No. DOT-HS-034-2-263 (DOT Report No. HS-800-
850 and HS-800-851). In subsequent entries, this report
will be designated "Final Report."

A summary of project methodology and results has also been
published: J.R. Treat and K.B. Joscelyn, "Results of A
Study to Determine Accident Causes." 1973 Intern. Automo-
tive Eng. Cong. paper 730230. New York: Soc. Automotive
Eng., Inc. 1973.

System operation and development continue at this time in
conjunction with "A Comprehensive 2tudy of the Causes of
Traffic Accidents," under contract to the National Highway
Traffic Safety Administration, U.S. Department of Transpor-
tation, (Contr&dct No. DOT-HS-034-3-535).

°2See Final Report, II, pp. 66-112 (see note 1).
3A complete census is published every ten vears. The
most recent is, "Census of Population 1970," U.S. Bureau of
the Census, Washington, D.C. 20233. Another useful Bureau
of the Census publication is the annual, "Statistical Abstracts
of the United States."

“R.L. Polk & Co., Motor Statistical Division, 431 Howard
Street, Detroit, Michigan 48231.

SFinal Report, II,,pp. 85 and 86 (see note 1).
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6The principal publications relied upon for national
statistics are: "Accident Facts," published annually by
the National Safety Council, 425 No. Michigan Ave., Chicago,
Illinois 60611; "Highway Statistics," published annually
by the Federal Highway Administration, U.S. Department of
Transportation, Washington, D.C. 20590; special reports
from the National Accident Summary File, National Highway
Traffic Safety Administration, U.S. Department of Transpor-
tation, Washington, D.C. 20590; and special reports released
by R.L. Polk & Co., Motor Statistical Division, 431 Howard
Street, Detroit, Michigan 48231.

‘Final Report, II, pp. 91 and 104 (see note 1).

8Reports may be obtaired from the National Technical
Information Service, Springfield, Virginia 22151. Color
slides of these accidents may be viewed at the offices of
the National Highway Traffic Safety Administration, U.S.
Department of Transportation, 400 Seventh St., S.W., Washing-
ton, D.C. 20590.

9A contract report regarding the Report Automation and
Utilization Program was submitted by the Highway Safety
Research Institute, University of Michigan, Ann Arbor, Michigan
48105, to the National Highway Traffic Safety Administration,
U.S. Department of Transportation, Washington, D.C. 20590,
in October 1972, under Contract No. DOT-HS-031-1-037 (DOT
Report Nos. HS-800-767 to HS-800-771).

105, 1. Schuman, D.C. Pelz, N.J. Ehrlich, and M.L. Selzer,
"Young male drivers: impulse expression, accident, and viola-
tions." J. Amer. Med. Assoc., 200(12): 102-106. June 19, 1967.

1IM.L. Selzer, "The Michigan Alcoholism Screening Test
(MAST) ," Proc. Fifth Intern. Conf. on Alcohol and Traffic
Safety, pp. 1-7. Freiburg, Germany. 1969.

See also, "Alcohol Safety, I," a report by the Highway Safety
Research Institute, University of Michigan, Ann Arbor, Michi-

gan 48105, to the National Highway Traffic Safety Administration,
U.S. Department of Transportation, Washington, D.C. 20590,

under Contract No. FH-11-6555 (DOT Report Nos. HS-800-109 and
HS-800-110) .

125ee Final Report, I, Appendix I (see note 1).

13Results were reported in Final Report, I and II (see
note 1).
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l¥see "Final Report for Inspection of Motor Vehicles
in Bloomington, Indiana, and Monroe County," a report by
Ultrasystems, Inc., Newport Beach, California 92660, to
the National Highway Traffic Safety Administration, U.S.
Department of Transportation, Washington, D.C. 20590,
under Contract No. DOT-HS-094-1-130 (DOT Report No. HS-800-
773).
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APPENDIX B

On-site (Level B) Data Collection Forms

ON-SITE HUMAN FACTORS FORM

Phase and Array Number 4 1 17 Date of Collision
1 2 3
Number Of: Traffic Units per Accident |} Vehicle Number Driver No.
4 s
On~site, In-dcpth Flag _ 1] briver's Name
6
On-Site Case Number o oo — —_ 1] Agdress
7 & 3 190
Traffic Unit Number o
11 12
Card Number 0_ 1 |i Phone Number
13 14
Vehicle Make and Model
DRIVER CHARACTERISTICS
1. Sex
(1) Male
__ (2) Female __ |} Interviewer
15
2. Date of Birth / / DOS ONLY:
. mo dy yr 16 17 {]| Date Received .
) T TS
. _ 11 7. 1Is your license subject to
20 21 any restrictions such as re-
quiring corrective lenses,
3. Age __ right-hand outside mirror,
22 23 etc.?
4. How is your general health?
(1) Yes (specify:
___ (1) Excellent
_ (2) Good
_ (3) Fair
__ (4) Poor .
24
. )
5. Do vou have any physical
disabilities or impairments? _ (2) No .
27
__{1) No
__ Yes (specify: 8. Do you smoke?
__ (1) Yes, and smoking at time of
accident.
__ (2) Yes, but not smoking at time
of accident.
) __ (3) No —
2
If yes, do you feel that they (it)
interfere(s) with your ability to DRIVER EXPERIENCE
drive?
9. How long have you been
_ (2) Interfere(s) driving?
(3) No Do(es) not interfer —
P
6. Do you wecar glasses or contact years
lenses? -
__ (1) Yes, wearing at the time of ( months)
the accident. . LTI
__ {(2) Yes, but not wcaring at time
of accident.
_ (3) no _
26




ON-SITE HUMAN FACTORS FORM

10. How many miles do you think that

you have driven in the last 12-
month period (total ye€arly
mileage)?

miles

( miles/100)

ROADWAY FAMILIARITY

14, How often do you drive this
particular roadway?

(1) Daily

(2) Twice weekly

(3) Once weekly

(4) Twice monthly

(5) Once monthly

(6) Very infrequently

VEHICLE FAMILIARITY

(7) First time on roadway

IRERERN

11. Is the accident vechicle vyour
primary mode of traasporta-
ion?

__ (1) Yes
~ No

If not, what type of vehicle do
you usually drive? (check type
most frequently driven)

(2) Full size (Buick Electra,
Ford Galaxie, etc.)

(3) Intermediate (Chevelle,
Charger, etc.)

(4) Compact (Dodge Dart,
Gremln, etc.) -

{(5) Subcompact (Vega, VW, etc.)

(6) Sports Car (MG, Co:rvette,
etc.)

(7) Light truck (Pickup, Van)

(8) Motorcycle

{9) Other (specify:

H

I

K

15. What is the speed limit for
this roadway?

mph

RESTRAINT USAGE

__ (1) Yes
T No

[
H

nQt, why not? (check primary
: reason)

(2) Not equipped or available

(3) Inconvenient to use

(4) Uncomfortable

(5) Forgot, but usually use

(6) Forgot, not in the habit

(7) Use only on long trips

(8) Unnecessary, they don't
really work anyway

(9) Other (specify:

EEEERN

1l6. Were you wearing a seat belt? -

12. How long have you driven the
accident vehicle?

years

( months)

|
I

&
@
£
3

17. Were you wearing a shoulder
harness?

__ (1) Yes
No

f

13. How many miles do you think
that you have driven it in
the last 12-month period?

miles

( : miles/100)

If not, why not? (check primary
reason)

(2) Not equipped or available

(3) Inconvenient to use

(4) Uncomfortable

(5) Forgot, but usually use

(6) Forgot, not in the habit

(7) Used only on long trips

(8) Unnecessary, they don't
really work anyway

__ (9) Other (specify:

SEERRN

l
I
|
l

-
-
F
~
»
-
*
&




ON-SITE HUMAN FACTORS FORM

DRIVER DESCRIPTION OF ACCIDENT

Tape record driver's descr:ption of accident --
be certain to cover the areas indicated by the
following cues!

Trip origin

Trip destination

Travel direction

Travel lane

Travel speed

Traffic conditions

First awareness of danger

Defensive or evasive behavior assumptions
Preventive, defensive, or evasive action

Immediate pre-crash action

Vehicle response -- mechanical defects or
contributing defects

Turn signals, brake lights, headlights, or horn
Loss of vehicle control

Brakihg delays

Braking technigue

Environmental confusion due to reoadway design,
control devices, etc.

Distractions
View obstruction
Impact speed

Immediate post-crash action ’

24, ___ Other difficulty (specify

INTERVIEWER ASSESSMENT AND EVALUATION

Did driver seem to be having any of
the following difficulties? (check
all that apply!)

18. _ Speech impediment

52

19. __ Hearing impediment
53
20. ___ Vision impediment .
S
21. _ Lack of coordination .
. 55
22. __ Inalertness .
56
23. __ Mental disorientation 7

se
Comment on the significance of any of the
above factors:
25. Was there any indication that the
driver had consumed any alcoholic
beverages?
(1) Yes (explain:
)
(2) No .
59
26. Was there any indication that the
driver had taken any drugs or
medication?
(1) Yes (explain:
)
__ (2) No .
60
27. Was there any indication that the
driver had been emotionally upset
or anxious prior to the accident?
__ (1) Yes (explain:
)
(2) No .
61




ON-SITE HUMAN

FACTORS FORM

28. Vias there any indication that any’ 32. In~depth cooperation:
activity or occurrence inside or
outside the vehicle diverted the (1) Yes, and later cooperation
driver's attention from the - seemed highly likely
driving task? (2) Yes, but driver reluctant
to cooperate,
) __ {3) No, driver refused for the
(1) Yes (explain: following reasons:
)
(2) Wo __
62
(4) No attempt was made for the
29. Was there any evidence that the following reason:
driver's mind had been preoccupied
or wandering?
(1) Yes (explain:
66
)
33. Were any inducements useful or
(2) No — necessary in securing cooperation?
63
Y . T (1) Yes (explain:
30. Was there any indication of driver
panic when danger was perceived?
(1) Yes {(explain:
)
(2) ¥o .
Record times and places when and where
) driver can likely be reached:
(2) No - Place Time
64
(1) Fr. : AM PM
DRIVER COOPERATION
. TO : AM PM
31. Respondent's attitude toward
interviewer.
. (2) Fr. : AM PM
(1) Hostile
(2) Suspicious, guarded TO : AM PM
(3) Casual, impersonal
. (3) Fr. : AM PM
(4) Friendly, cooperative .
65
TO : AM PM




ON~SITE HUMAN FACTORS FORM

ACCIDENT DESCRIPTION

Driver # was going N-E-W-S on in the

traffic lane at a driver estimated speed of mph. (Complete
driver's description of accident to include all pertinent observations, assumptions, and
decisions made, evasive actions taken, and other relevant information. Include driver
guotations to assist in narrative where practical).




IN-DEPTH HUMAN FACTORS FORM

OCCUPANT ; INFORMATION

Fill in the chart using the appropriate codes from below.
(Enter any additional information on back of page)

RE- RE-° AREAS OF
occ. SEAT STRAINTS |STRAINTS OCCUPANT
No. POSITION | USED AVATLABLE | AGE SEX ALS HETGHT IWEIGHT icoNnract
1
2
3
4
5
6
7
8
9
SeEX AIS cont. ) AREAS OF CONTACT CONT.
1=Male 4=Severc injuries (life-
2=Female threatening, survival 16=C-pillar

Seated Position
Ol=Left front
02=Center front
03=Right front
04=Left rear
05=Center rear’
06=Right rear
07=Left third seat
08=Center third seat
09=Right third seat
10=Bed of truck
ll=Inside pickup camper
12=0Other

13=Unknown

RESTRAINTS USED AND AVAILABLE

l1=None

2=Lap belt only

3=Shoulder belt only

4=Lap and Shoulder belt

5=Unknown

AIS

0=No injury

1=Minor

2=Moderate

3=Severe injuries (not life-
threatening)

probable)

5=Critical injuries
6=Fatality (one fatal
lesion)

7-8-9: Review AMA codes
10=Unknown

CODES FOR AREAS OF
OCCUPANT CONTACT

00=Unknown

01=Air conditioning or
ventilation outlets
02=Glove compartment area
03=Hardware items (ashtray,
instruments, knobs, etc.)
0O4=Heater or AC ducts
05=Instrument panel
06=Mirrors

07=Parking brake

08=Radio

09=Stecering assembly
10=Sunvisors & fittings,
and/or top molding (header)
ll=Transmission selector
lever

12=Windshield

13=Armrests

14=A-pillar

15=B-pillar

17=D-pillar

18=Courtesy lights
19=Hardware (sidcs)
20=Surface of side interiors
21=window frames

22=Window glass
23=Backlight (rear window)
24=Coat hooks

25=Roof or convertible top
26=Roof side rails
27=Console

28=Foot controls

29=Back of scats

30=Head recstraints
31=Interior loose object
32=0ther occupants
33=Restraint system hardware
34=Restraint system webbing
35=Hood

36=0Objects ecxterior to car
37=0utside surface of car
38=0ther

39=Backlight header
40=0ther occupants.
41=Flying glass
42=Tapedecks

43=Road surface

44=Eye glasses

45=Floors

50=No contact




TAC ON-SITE VEHICLE DATA FORM LOCATION:

I. GENERAL INFORMATION

A. Accident on-site case number

B. Accident in-depth case number

C. Vehicle number

IT7. IDENTIFICATION

A. Vehicle type G. Colors

B. Make H. License

C. Model 1. Number

D. Model year 19 2. State

E. Number doors 3. Year

F. Body style I. Vehicle identification
number

III. COCKPIT

A. Odometer reading E. If inspected:
B. Inspection 0 Hood was opened
1. Date ‘ 0 Hood would not open
2. Mileage 0O Not Applicable
3. State Note: An inspection is not
"incomplete" merely
4. Number because the hood would
not open, for purposes

5. ©Station No. of C & D above.
C. Vehicle Inspection: |
0 Was completed, as far as damage would allow
0 was not completed
D. If not completed as far as damage would allow, was due to:
DO Lack of time
0O Lack of-permission or cooperation

0O oOther (explain):




Note: For purposes of this form, LEFT (1) is the driver's left as he
sits in the vehicle facing forward. Similarly, RIGHT (r) is
the driver's right.

IV. TIRES
‘1. 1F tire pressure /psi lif zero, explain:
Tread depth Inner /32, Center /32, Outer /32
Size, make,/model - Type
2. 1R tire pressure /psi (if zero, explain:
Tread depth Inner /32, Center /32, Outer /32
Size, make/model . Type
3. rR tire pressure /psi (if zero, explain:
Tread depth Inner /32, Center /32, Outer /32
Size, make/model Type
4. rF tire pressure /psi (if zero, explain:
Tread depth Inner /32, Center /32, Outer /32
Size, make/model Type
CNC | P | D | AD Comments
V. BRAKES
5. Fluid level . . . . . . . « . .
6. Hoses . . . . . . . « . . . . .
7. Pedal reserve and Leak-down .
8. Servo: O Yes 0 No

VI. STEERING

9. Linkage . . . . ¢ ¢« ¢« ¢ ¢ o o .




CNC

AD

Comments

10. Play (Record amount: deg.) .

11. Power assist OYes [ONo
12. Power steering belt. . .
13. Power steering fluid level

14. Power steering leaks . . .

VII. VISION
15. Windshield obstruction . .
16. Window obstruction (side &
YEAT )« « + o « s + o o+
17. Wipers
a. at time of accident
Oon 0Ooff Ounknown
b. condition and function
c. park position. . . . .
18. Washers OnN/E
a. reservoir. . . . . . .
b. function . . . . . . .
C. aim. . <« « « « « .« .
19. Mirror (inside) ON/E
20. Mirrors
a. outside -~ left ON/E
b. outside - right LN/E
VIII. SUSPENSION

21. Shock absorber function
a. 1F . . . . . < < ¢ . .
b. 1R . . . . . . . . . .
c. TR . . . . . .+ « & . .

d. YF . . ¢ ¢ ¢ e+ . .




P 'D AD | Comments

IX. LIGHTS

22. Stop lamp function

a. left. . . . . . . . ...
b. right . . . . . . . . . .

23. Turn indicator function

a. 1F. . o ¢ v ¢ o v + e e

b. 1lIR. . . . . . o 0 ..

C. YR o .« .« o + o 0 o & o .

d. TF. v « « . . .. o« o e« .
24. Rear light lens condition

a. left. . . . . ¢« « « < . .

b. right . . . . . . . . . .

X. CONTROLS

25. Shift lever position at time
of accident:

UKnown:

OUnknown
26, HOYN. . v ¢ o v ¢ o o o o o

XI. CONTINGENT FACTORS

Note: Check the following when speci-
fied or whenever conditions
warrant.

27. When DARK check LIGHTS:

a. at time of accident,
light switch was:

Uon-high Oon-low Oon-beam unknown

Oon "park" [Oswitch position unknown

b. headlamp function

(1) left outer or upper - High
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CNC

AD

Comments

(2)
(3)
(4)
(5)
(6)

(1)

(2)
(3)

28.

29.

30.

left inner or lower - High [ON/E
right inner or lower- High ON/E
right outer or upper - High . .
left outer or upper - Low . . .
right outer or upper - Low. . .
c. froht parking lights [ON/E
come on with headlamps Uyes Ono

function - left . . . . . . . .

function - right. . . . . . . .

d.

tail light
()
(2)

left.
right

sidemarker

function

(1)
(2)
(3)
(4)

lF.
1R.
rR.

rF.

IF reversing, back-up lights
ON/E . . . o o o L0 ...

IF was stopped along road,
4-way Flasher

aN/E
a. Oin-use Onot in use
O use unknown

b. function . . . . . . . . .

Defroster (if in use or if use
would have been desirable)

a. Oin-use [Onot in use

D use unknown
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lecne | P{ D |2D

b. control position;
c. function. . . . I
31. If relevant due to vision

obstruction, etc., window
roll-down mechanism

Comments

a. 1F. . . ¢ ¢ ¢ « ¢ < 4 .
b. rF. . ¢ . « ¢ « ¢ « ¢ <
XIT. LOADS
30. Luggage and other interior loads:
(other than passengers)
Ovyes Estimated weight - pounds.
UOno
0J unknown
31. Trunk or cargo area:
Oyes Estimated weight pounds.
Ono
Ounknown
32. Rooftop:
Oyes Estimated weight pounds.
Ono
O unknown
XIII. BRIEF DESCRIPTION OF VEHICLE DAMAGE




XIV. ADDITIONAL COMMENTS

Please comment on other vehicle deficiencies observed, unusual
modifications, physical evidence, etc.




INSTRUCTIONS AND CRITERIA FOR COMPLETION OF ON-SITE
VEHICLE INSPECTION FORM

A. General Instructions

1. The form is designed so that where open space is provided
in the vertical column, one column (and only one column) will al-
ways apply, so that a checkmark should always be inserted in the
applicable column.

2. The first column is labeled CNC, which means "could not
check." A check should be entered in this column whenever it is
impossible for any reason to make an accurate assessment of the
pre-crash condition of the item or system specified. Whenever a
check is entered in this column, note must be made in the Comments
column as to the reason why an assessment was not possible. Fre-
quently, the reason will be that the item or system has been damaged
in the accident. In other cases, components cannot be checked be-
cause the hood will not open. Whatever the reason, it must be noted

3. The second column is labeled P, which stands for "pass."
Whenever an inspection of the type which has been specified is pos-
sible, and fully passes, this column should be checked and no com-
ment is required.

4, The third column is labeled D, which stands for "defect."
Whenever an inspection of the type spvecified is possible, and by
the criteria explained below the item or system is in any way de-
fective, this column must be checked, except when the AD column is
appropriate. Whenever a check is made in the D or AD columns, an
explanation of the defect must be entered in the Comments column.

5. The fourth column is labeled AD, which stands for "poten-
tial accident-causative defect." Whenever an inspection of the
type specified is possible, and by the criteria established below,
the item or system is in any way defective, and the investigator
has any reason to believe at the time of his inspcction that the
defect in question may have played a causal role in the accident,
the AD column should be checked. A check in the AD column must be
accompanied by explanation in the Comments column. Selection of
the AD column is obviously not determinative that a particular de-
fect did in fact play a role in the accident; it merely serves to
highlight the wvehicle investigator's opinion that the potential for
involvement was high.
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6.

Section XI., Contingent Factors; Items 27-31, inclusive,

need not be completed in all cases, but must be completed when
specified or whenever conditions make those items relevant.

7.

It is expected that all items will be answered based on

the investigator's inspection of the vehicle alone and not on in-
formation provided by the driver or other sources.

B, Criteria

The following instructions and criteria are to be applied by
the inspector in determining what response to give or which column

to check.

Where a given item or system is obviously defective, the

D or AD column should be checked and complete explanation given,
even though the defect is not specifically covered by the criteria

provided.

Item

1-4

Instruction

Tires - Whenever a tire tested is nearly or completely
defTated, explanation is desired as to whether this was

a pre-crash deflation, or one probably caused by accident
damage. If such a determination is not possible, this
must also be noted, and the reason explained.

Type of Carcass Construction (e.g., radial, bias, belted-
bias) and Tread Type (e.g., regular, snow, studded-snow),
are desired. Where a pre-crash deflation is believed to
have occurred, also enter whether tube or tubeless.

Fluid Level - If the brake fluid level is less than one-
half way up the reservoir, record a D. If the level is
so low that the recuperator port can be uncovered by
cycling the brake pedal, record an AD.

Hoses - Where brake hoses are leaking significantly, and
this is clearly not accident-induced, enter a D. If they
are leaking badly or have burst, and braking was involved,
use AD,

Pedal Reserve and Leak-Down - Failure of the following
tests should ordinarily be classified AD, unless no
braking was involved in the accident, in which case D
applies.

(1) If the pedal travel, before the feel of resistance

B~15 (Page 2 of 7



10

12

13

14

15

is reached is such that the tester believes that

full travel might be reached in an actual stop, thus
limiting the control exercised by the driver, the item
must be classified defective. The item is defective
even though pumping restores normal operation.

(2) When the pedal reserve is being checked, the pedal
must be held down with a moderate load for at least 30
seconds. If the pedal recedes under the load, this is
evidence of leakage in the brake system (either external
or internal), and the system is defective.

Linkage - If there is serious steering play and the
source of this play is visibly in the linkage, this item
is defective.

Play - Steering wheel play must be recorded in degrees,
must be measured with the engine running if the car

has power steering. If there is more than 15° play, this
item is defective, 1In all cases, record the actual

measurement, in degrees, in the space provided.

Power Steering Belt - If the steering pump belt is slack
enough or worn enough to slip under sudden inputs, this
item is defective.

Power Steering Fluid Level -~ This item should be checked
with the engine running, but is to be checked even if the
engine will not start. If the fluid reservoir is less
than 1/4 full, this item is defective. 1If the reservoir
is lower than this, and cycling the steering can result

in the level dropping below the outlet, AD will ordinarily
apply if the vehicle was in motion.

Power Steering Leaks - Check with engine running, if pos-
sible, by cycling the steering each way and looking for
leaks in the power steering components. Regardless of

whether the engine will run, if therxe definitely is sig-
nificant leakage, the item is defective.

Windshield - If there is an obstruction of the windshield
of any kind which significantly limits an occupant's vis=-
ion through the windshield, this item is defective. Such
obstructions would include improperly placed decals, ex-

cessive dirt or film, chips, "stars," or other blemishes.
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16

17

18

These might also include ice, snow, or condensation,
though it must be remembered that it is only the status
of these factors at the time of the accident that is

of significance, so that where forward vision is ob-
structed by such factors at the time of investigation,
and the status at the time of the accident is unknown,
the CNC column should be checked, and explanation pro-
vided in the Comments column. As a gquide, if there are
chips, "stars," or other blemishes within the driver's
field of vision larger than can be covered by a quarter,
this item is defective.

Window Obstruction (Side and Rear) - If there are stick-
ers, chips, "stars," or other blemishes which significantly
obstruct vision through the side or rear windows, this
item is defective.

Wipers - (17A.) Wiper Use. Observance of the wiper
switch position and/or careful observation of the
windshield will often reveal whether the wipers were
in operation at the time of the accident, and this
item should be checked accordingly.

(17B.) Condition and Function. If the wipers do not
function properly, or if one or more blades are missing
or observably in a degraded condition, this item is
defective. However, this item is not defective merely
because one or more blades fails to "park" properly,

as this item is to be evaluated separately below.

(17C.) Park Position. If one or more blades do not
return to its proper "off" condition at or below the
lower edge of the windshield, this item is defective.

Washers - (18A.) If the reservoir is frozen, or if the
fluid level is so low that the washers do not operate,
then this item is defective.

(18B.) Function. If the reservoir has fluid and is not
frozen, but the washers do not emit fluid, then this
item is defective.

(18C.) Aim. If the function of one or more of the

washers is otherwise acceptable, but one or more of
the outlets are not aimed sufficiently well to allow

(Page 4 of 7)
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20

21

24

26

proper cleaning of the windshield, then this item is
defective.

Mirror (Inside) - If the vehicle is equipped with an
inside mirror, but the mirror is obstructed, mis-aimed,
etc., this item is defective. When evaluating mis-aim,
care must be taken to insure that an accurate evaluation
of pre-crash position is taking place, and that the mis-
alignment is not due to impact. If a vehicle was origi-
nally equipped with an inside mirror, but the mirror was
broken off or removed prior to the accident, then D or
AD should be checked rather than N/E.

Mirrors - (20A.) Outside-Left. If this mirror is ob-
structed, will not hold proper adjustment, etc., this
item is defective. If the wvehicle was originally equip-

ped with such a mirror, but it was broken off or removed

pre-crash, then the D or AD column should be checked rathe.
than N/E.

(20B.) Outside-Right. The same criteria apply as for
outside-left.

Shock Absorber Function - Dampers (shock-absorbers) can
unfortunately only be tested for their function by

- "bouncing" the car on its springs. Because different
°) ¥ g

makes and models vary widely in the stiffness of both
springs and dampers, this time-honored test is far from
satisfactory. However, if the dampers permit more than
one free cycle, they are in need of replacement, and
this item is defective. Particularly if the shocks have

‘lost all of their resistance and the vehicle was in

motion, it is possible that their ineffectiveness could
constitute an AD.

Rear Light Lens Condition - This check is divided into
the left and right sets of rear light lenses. If any
rear light is broken or cracked to the extent that the
light directed to the rear is predominately white, this
item is defective.

Horn - If the horn does not sound at all, or sounds
intermittently or at an extremely low volume level, then
this item is defective.

(Page 5 of 7)



Lights - Whenever it is sufficiently dark at the time of
the accident that use of parking or headlights would be
desirable, items 27A-E must be checked.

(27A.) Light switch position at time of accident.
Interviewing of persons involved is not required for
the answer to this question. However, occasionally the
lights and/or light switch will remain in their pre-
crash status until the time of your arrival, in which
case inspection of the vehicle will reveal this infor-
mation. '

(27B.) Headlamp Function. All lamps must be checked

in both the high and low beam positions. Invariably,
the dual filament bulb on gquad headlight systems will

be the outer or upper lamp. Where a dual lamp system

is being checked, it will be necessary to place check-
marks in the 2 N/E boxes provided. If any lamp will not
illuminate, or when illuminated is obviously at much
less than normal intensity, this item is defective.

(27C.) No Criteria

(27D.) Taillight function. Note that this item is not
defective merely because the rear lenses are broken

and allow predominately white to show to the rear, as

this circumstance is taken care of under item 24, Oc-
casionally, particularly on older pick-up trucks, vehicles
will be encountered which do not have right side tail-
lights, so that an N/E box is provided.

(27E.) Side Marker Function. Side markers may be either
of the reflector or illuminated type, or both. Where

a side marker is of a reflector type, it may be diffi-
cult to know whether it is intended to be illuminated.
Therefore, a side marker is defective if it is of a re-
flector type, but is broken or obscured so that it doesn't
reflect properly, or is defective if it is an illuminated
type but does not properly illuminate. Note that many
vehicles do not have side markers, so that an N/E box is
provided.

Back-Up Lights - If a vehicle was reversing at the time
of the accident, an inspection of the back-up lights 1is
required. If one or more of the back-up lights will not
illuminate, and this is not due to accident damage, then

(Page 6 of 7)
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30

31

this item is defective. Note that the system cannot
be passed if ary of the lights have been accident
damaged, although if any undamaged light does not op-
erate the system can be defected.

Four-way Flasher - If a vehicle was stopped along the
road, or 1f other circumstances such as extremely heavy
rain or fog made use of the four-way flasher desirable,
then it must be checked. Note that for the system to

be passed, all four lamps must flash properly when tested.
If accident damage prevents any of the lights from working,
then CNC will apply, if none of the undamaged lights

fails to operate, or D if one or more of the undamaged
lights did fail to operate. Many vehicles will not be
equipped with a four-way flasher, so that an N/E box is
provided.

Defroster - Frequently, particularly in the winter time,
proper defroster use and operation is essential to clear
vision and driving safety. Therefore, whenever frost or
condensation could be a factor, it is essential that the
defroster system be checked. Use at the time of the
accident will often be indicated by the position of the
controls at the time of your arrival, as these are most
often not shut off by a person departing the vehicle
following an accident. Following Control Position it is
desired that you list the position of the relevant controls
including blower use and speed. Under function, if the
blower does not operate, or if it does operate but the
flow of air reaching the windshield is obviously grossly
inadequate, then this item is defective. As a check,

it is suggested that you place your cue cards over the
defroster outlets with the blower in the high p051tlon
Any properly operating defroster system will cause signi-
ficant displacement of the cue card.

Window Roll-Down Mechanism - Whenever the circumstances
of the accident tend to indicate that either or both

side windows were obstructed and that the driver failed
to perceive information from either side of the car, the
window roll-down mechanism should be checked. Frequently

'in the winter time, frost and condensation necessitate

that side windows be rolled down to provide adequate
vision to the side, If the window will not roll down,
or is excessively difficult to roll down, this item is
defective.

B-20 , (Page 7 of 7)



ES2 TAC ON.SITE ENVIRONMENTAL FORM

On-3Site case no.

I. IDENTIFICATION

A, Accident location

B. Day of week

C. Date
D. Accident was a: 0O PD OPrI 0OFatal

II. ATMOSPHERIC CONDITIONS

A. Light (check one only): [ Day O Night O Dusk [JDawn
B. Cloud cover (check one only): [ Clear OPart 0[O Full
C. Precipitation:

1. Intensity (check one only):
ONone O Light [ Moderate [J Heavy

2. Type (check all that apply):
ORain 0O Sleet 0OHail OSnow [ Other

D. Temperature: approximately OF

E. Wind:

1. Intensity (check all that apply):
OSlight [ Moderate [OHard 0O Gusting 0O Calm

2. Blowing from (check one only):

(] North [0 Northeast (0 Variable
[1 South O Southeast [0 Unknown
1 East [1 Southwest

O west [J Northwest

G. Visibility (check one only):
OClear [dHazy [ Fog [ Other

IIT. TRANSITORY ENVIRONMENT

A. Traffic was (check one only):
O Light [OModerate [ Heavy [J Could not estimate pre-crash flow

B. For this area and time, however, traffic was:
[J About normal [ Abnormal

w
t

21



C. Upon arrival pavement was (check all that apply):
1. 0 Dry 7. Olcy
2. 0O Damp 8. [ Other (specify) _
3. [ wWet v
4. 0O Slushy 9. DForeign matter (specify)
5. [0 Loose snow-pack '
6. [0 Hard snow-pack

D. Coefficient of friction kstimate (one value only with last digit "0" or "5"):
@ o. % g i

“1v. ACCIDENT DESCRIPTION

A. Converging trajectories (check all that apply and sequence occurrence):
1. [] HeAA=ONeeseessensnnnasne 5. ORear-endeeeeeeeseeeenes
2. [ Opposing oblique....... 6. 0O Ran-off-road...........
3. [0 Right angle.eceeeeen... 7. [ Overturned-on-road.....
4, [JAcute oblique..... ceeee 8. [ Other (specify)........ '

B. Additional descriptors (check all of +the following which you know to have
occurred):
1. [0 vehicle(s) rolled over
2. [ Fire erupted
3. [ Door(s) came open on impact

C. Objects other than traffic units struck (check all that apply):
1. O None 5. 0O Utility pole
2. {J Guard rail 6. [} Bridge abutment or rail
3. [ Sign post 7. [J Other
. [ Tree

V. HIGHWAY AND SCENE DATA

A.

Check only one which applie5:

1. 0O Non-intersection accident
2. [ Intersection .accident

General information
1l. Marginal Development (check all that apply and indicate primary one, "P")

0 Residential.....
0 Commercial......
3 Industrial......
O Agricultural....
0 Undeveloped.....
[0 School.vevevenns
O Other

T




(W%

b,

Signs (regulatory or warning within 300' of POI) 0O None

Fillin the blank with the type of sign and check box only if obstructed:

Driver #1l: .0 0 O
Driver #2: n| 0O O
Driver #3: 0 O O
Driver #4: 0 0 O

O g a

Driver #5:

Lines/symbols/words on pavement:

a.
b.

J None

=

Check both information presented and driver to which it applies:

Driver no. Comment below if faded,
1 2 3 &4 obstructed, etc.

*_.l

Single black
and/or white
Double solid
yellow

No passing (line)
Edge line

Stop

Lane lines

O Crosswalk

3 Turn arrows

[J Straight arrows
[ Other words
(identify):

O

O0oooooo g O

no

ococo o 4

OO O O\ =W

ooboooooc o o
Oooooooo O
goooooooo o 0O

View obstruction

(check one only) [ None [] Permanent [J Temporary
If permanent or temporary view obstructions were noted, check boxes
to indicate all drivers whose vision was obscured:

L, O p-&
5. [1 Other (list):

. -

W N b
gao
leRv vl
w o e

.

Parked units

‘L. [0 Parked legally [ Parked illegally

2. Distance of closest bumper to intersecting street or other

landmark: (P-1) feet from
(p-2) feet from
(pP-3) feet from




NOTE:

£ill out only if at intersection

5.

Type of intersection
a. 4 Legs
O Cross

0 Ooff-set cross
] Narrowing cross

3 Legs

O Tee
J Wye (tangent) .
O wye (divergent)

0 Wye-tee
O Other

Traffic signals

a.
b.

c.
d.

0 None
O Set cycle

[0 variat.le cycle due to pressure pad or detector

Visibility/condition (check all that apply):

0O Good

O Fair

O Poor

[0 Obstructed
Flashing light: 0O Yes [J No
1) If yes to
2) If yes to red (check all that apply):

0 K-S

a) traffic
b) 0O E-W

traffic

3) If yes to
L) If yes to

flashing, was it AMBER?
amber:

D Y.:s

flashing light, was it RED? [] Y¢s O No

[ No

O N-8 traffic [0 E-W traffic

NOTE:

fill out only when conditions warrant

T.

Highway lighting

a.
b.
c.
d.
e.
f.

.

O None

O Mercury-vapor
O Sodium-vapor
O Fluorescent

O Incandescent
] Other

Effectivencss

O Good
0O Fair
0 Nil




Roadway descriptions

“For unit{s)

For unit(s)
L2 5456

12 35i56

Name Comments
[OREE———
TWO=-WaYseoaceorceensfosse [TTeee cee [T eees o -
One-Wayeeeeenaosos P PO T T cee [Tene e [ Jeee
Asphaltecreeveen. ceeleees [eees [ ene [T oene - [J---- | If other,
Concreteeessseescsge ..[:.. . .--[:]-o.. . [:]. .o identify‘ in
Craveleeececseonasss oo L 1uesn oo Cdeeee e e margin
Dirtececsceseensseoaeleoeea Ll oeee f ee e T eeee [ oee [Jewes
Othereeeveeeeeneeonafroee L d el vee Cdeeee | eee [ J0-n-
New and sharpsresees oo E;J... o T .- e [ Jeve- If other,
Traveled and wornesee{se-- Jeeot oo 33 0es e 3. identify in
Traffic Polishedesso|ssee Edeeee | ooc e S S PR margin
Excessively oilyes««- ....r_:;l.. NN I .. 3J.... ‘
In good repairessces|eees Ldeeee f oo [T oo [ Check all
Crackedessssseecssesfones 1. .. . .. that apply
ChuckholeSeesssececelrens [__].... e [:|.- . . D..
Othereeeeeeeeesscnaafoses T Jevee | e [T, oo ..
Straightecesesecennaloeee [ 1--- -1 e 3 1t other,
No Ccrownessocscescasfesss [ J.-. - -1 identify in
Normal Crowneeseeses ... v [Jee-e - [ margin
Excessive CIrowlese«s-. ....Ej.... oo [ J e PN D.. .
Otherseesesrecsssveceleaes [Theus R eve 1.
Cu?ggd.............. cere [ 1 e ] eve e[ J--- ‘From one
0-30" eoennennenseaae|enee [devee | cee 3eeee |-+ [T-- tangent to
31-60 eeecevneanennn]eees [Jeeee | oo [ J-eee | --- []---+ | another
61-90'.5............ e oo | eee Jovee | oo -
Over 90 veveivnacnncaforee Cdeves e Tdeeee oo ... :
Reverse camber....oefooes L _Josse ...[:]..... “ee [::'.... If other,
NO banKssssssssossoafosee [ Jeeeo f eoe Feeee t oo Y0 identify in
Excessive bankessoos [oooe [ Joseo oo [TJoees jooe [ Jrens margin
NOTTALe s evnerssnnonn|oaee [Jovee | eon [T eene [eoe [ Jeve-
Othereesvrsoveonvennofsoes [ Joaee | oes [T Jeee eoe [ Jeves
Leveleeeeeeseosonnns ceee [ Jeees see [Jevee RN e R Ievel is
% pOS t0: teeisinn.. to to to 1% or less
Curb and gutter.....devee [TJevee | coe [ Joeees joee [ 1--- TIdentify
Shoulder..ceeeeceeceloees oo [ e T Jeee- [ other and
Grass and weedssseve |eoes [ Joune e[ - - comment if
Ditch...... teseenonn RN I R R I kR e [ - any are cont.
Othersseseseses ceveefeee s [Tleeee ]l eee [ Jovee 3. hindrances
Width nearest foot
Speed limit....eo.. MPH MPH MPH
Postedeeeevevsveno oo [ Jovoe | vee Cyeeee e Tdeees
Statutoryseee.... eeele.-o Y. ... .3...

B-25




VI. IMPACT DATA

A. Measurements:

1. RP: ft. N-E-W-S of RL
2, RL:
3. POI: ft. N-E-W-S of RP; ft. N-E-W-S of RL
4, #2: ft. N-E-W-S of RP;: ft. N-E-W-S of RL
B. Pre-impact skidmarks:
Unit #1: Unit #2: Unit #3:
O None [0 None {J None
LF ft LF ft LF ft
RF ft RF ft RF ft
LR ft LR ft LR ft
RR ft . RR ft RR ft
C. Post-impact travel: (skid, free-roll, roll-over, vault, etc.)
1. Unit #1 ft
(action) (surface)
ft
2. Unit #2 ' ft
ft
3. Unit #3 ft
ft

D. Final rest positions:

1. Unit #1 L-R Frt. ft. of RP; ft.

L-R Rear ft. of RP; ft.

2, Unit #2 L~R Frt. ft. of RP; ft.

L-R Rear ft. of RP; ft.

3. Unit #3 L-R Frt. ft. of RP; ft.

: L-R Rear ft. of RP; ft.

VII. RECONSTRUCTION DATA
. A. Angle of converging trajectories: Code

(Use item #2 as struck traffic unit)

B. Identify any unit(s) moved before arrival

C. Was the true FRP of the above unit(s) ascertained?
0 Yes [ No

ADDITIONAL COMMENTS:




TAC ON-SITE PEDESTRIAN DATA FORM

Accident on-site case no. Accident date

Accident in-depth case no.

Pedestrian no.

Pedestrian's name

Address

Telephone no.

Did pedestrian indicate that he would cooperate with in-depth
investigators if this case is selected?

[JYes [JNo [J Unknown

I. PEDESTRIAN INFORMATION

A. Sex
[J Male
[[J Female
B. Age

1. Date of birth

2. Age

C. Road/area familiarity

l. Walks this road how often

01 = daily (J 5 = once/month
02 = twice/week (3 6 = infrequently
(J3 = once/week [J7 = first time on road
[J4 = bi-monthly
2. Living in this area for months




HFS-2

Did pedestrian have physical limitations at time of
accident?

O Yes [] No

If yes, check applicable boxes:

[J Previous injury

a. [] Eyesight {corrected) g.
b. [[J Eyesight (not corrected) h. [[JReduced efficiency
c. [J Hearing i. [ Intoxication
d. [] Temporary illness j. Drugs
e. [J Chronic illness k. Missing limbs or
f. (O Partial paralysis extremities

1. [J Other

If other, explain:




II. PEDESTRIAN INFORMATION

HHeight

Pre--Crash
Pedestrian
Action

[J Cross at Inter.
Emerging Between Pk'd Cars
Cross Not at Inter.
Walking in Rdway
With Traffic
Against Traffic
Standing

Running

Getting off/on Veh.
Working on Veh.
Other Working
Playing‘
Unknown/other

Not in Roadway
Other

Coo0ooopocoaad

Irjury Severity

No Injury

Minor

Moderate

Severe (Not Life
Threatening)

Severe (Life Threatening)

Critical

Fatal

7-8-9 See A.M.A. Code

11 Unknown

wN O

CO000 oood
[e) IRV BTN

Clothing Code

(Check Off and Fill In Color)
U Hat
[(J Jacket/Shirt/Coat
[J Dress
Pants
] Footwear
[] carrying Object
L] Other

HFS-3

Weight

Vehicle Force
Direction on
Pedestrian

(Facing 12:00)

Post-Accident Impact

[J None

[J Auto

1 Tree

] sign/sign Post
0 uvtility Pole
O curb

[J other

Final Rest Position

[] Roadway

[J Shoulder
[] Sidewalk
{J Under Auto
[J] other

Final Rest Attitude

(O Face Up

[J Face Down

[J on Right Side
[J on Left Side
] On Feet

[} other




IT. PEDESTRIAN INFORMATION (cont'd)

Describe Specific Injuries

HFS-4

IITI. PHYSICAL/PSYCHOLOGICAL

Yes

Par-
tial

No

Can
Not
Say

General appearance

1. Is anything strikingly in-
appropriate about arpearance?

2. Explain:

Physical signs

1. Does pedestrian appear groggy
or dopey?

2. Does pedestrian stumble or show
other signs of lack of muscle
coordination?

3. Is pedestrian's speech slurred,

thick-tongued or mush-mouthed?

4, Does pedestrian appear to have
trouble hearing?

5. Does pedestrian appear to have
trouble seeing or focusing his
eyes?




IIT.

HFS-5

PHYSICAL/PSYCHOLOGICAL (cont'd)

10.

11.

12,

13.

14.

15.

Can
Par- Not
Yes tial No Say

Does pedestrian appear con-
fused or disoriented in his
speech and/or actions?

Is there any indication of
fatigue, sleepiness or dozing
before the accident?

Any indication of consumption
of alcoholic bdverage?

Any indication of drugs, cold
medicines, antihistamines, etc?

Any indication of feeling ill
or depressed?

If so, state nature of illness
or reason for depression and
give reason for conclusion.

Was. there any indication of
pedestrian panic when danger
was perceived?

If so, explain:

Recalling that emotional and/or
physical shock of an accident, as
well as injury, can result in one
or more of the above conditions,
can you tell what caused any of
the above conditions noted

"Yes"?

If so, qualify your observation.




III. PHYSICAL/PSYCHOLOGICAL (cont'd)

C. Emotional state

1.

HFS-6

Can
Par- Not
Yes tial No Say

Was the pedestrian under any
psychological stress prior to
the accident? (Because of
fight or temper, distressing
news or experience, etc.)

If yes, explain:

a. Was pedestrian in a hurry?

b. If yes, explain:

a. Was pedestrian preoccupied
or distracted by anything?
(Children, pets, insects,
etc.)

b. If yes, explain:

a. Was pedestrian confused?

b. If yves, by what, and
explain:




Iv.

HFS-7

ACCIDENT DESCRIPTION

Pedestrian # was walking/running N-E-W-S on

in the .

(Complete pedestrian's description of accident to include
all pertinent observations, assumptions, and decisions made,
evasive actions taken, and other relevant information.
Include pedestrian quotations to assist in narrative

where practical. If possible, describe pedestrian kine-
matics from P.O.I. to F.R. - including pertinent distances).)




TAC On-S17E MOTORCYCLE DaTA ForMm

DATE: TIME:

LOCATION:

I. GENERAL INFORMATION

A. Accident On-Site Case Number

B. Accident In-Depth Case Number

'C. Vehicle Number

I1. DOCUMENTATION INTEGRITY

A. Motorcycle Inspection:
[] Was completed, as far as damage would allow
[] Was not completed
B. If Not Completed as Far aé Damage Would Allow, Was Due to:
[] Lack of time
[] Lack of permission or cooperation

[j Other (explain):

III. TIDENTIFICATION

1. Motorcycle Type 7. Motorcycle Identification Number
[[] street
] Enduro 8. Odometer Reading
[[] Moto~Cross 9. Inspection Data

2. Make a. Date

3. Displacement (cc) b. Station Number

4. Model Year c. Mileage

5. Colors d. Number

6. License Plate e. State

a. Number

b. State

C. Year




Iy. TIRES

1. Front Tire Pressure /PSI (If Zero, Explain:
Tread Depth -- Inner /32, Center /32, Outer /32
Size Make Model

Type [ ] Street []Trials[ ] Knobby

2. Rear Tire Pressure /PSI (If Zero, Explain:
Tread Depth -- Inner /32, Center /32, Outer /32
Size Make Model

Type [ ]Street [] Trials [ ]Knobby

Comments..

V. WHEELS
1. Rim
a. Front:
[ JBent
[ JFractured
[ ]Complete Break
b. Rear:
[ ]Bent
[1Fractured
[ JComplete Break
2. Spokes

a. Front:

[ JMissing [Jroose

| |Bent (] Broken
b. Rear:

[ JMissing [JLoose

B-35
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CNC |P | D Comments

VI. Brakes

a. Front:
[] Mechanical Drum
[ ]Hydraulic Disc
[[] Master Cylinder [Jves [ ]No
If yes, fluid level
b. Rear:
[ ] Mechanical Drum
[ ] Hydraulic Disc
[ ] Hydraulic Drum

VII. STEERING

l. Front Fork
D Standard
D Modified D Raked

[[]Vertical Head/Fork
Extension

EWAngled Bead/Fork
~  Extension

Fork Extension Length inches

2. Handlebars

[] street

[ ] Enduro

[ ] Ape-Hangers E]Moderate

[ JHigh-Rise

[ ] condition

[] Loose

[]Bent

[ ] Broken

] pamaged

Handlebar Height From Seat inches
B-36



D Comments

VIII.

3. Steering Head Damper
[ JFriction
{ JMechanical
[]Hydraulic

VISION

IX.

1. Fairing [IN/E
2. Windshield [] N/E
[ Jcondition
[Jvisibility
[ obstructions
3. Mirrors
a. Left

[n/E

b. Right [ |N/E

[Jcondition
D Condition

SHOCK ABSORBER FUNCTION

1. Left Front
2. Left Rear
3. Right Rear
4. Right Front

LIGHTS

1. Headlamp

[ Jofs

[ lon-Beam Unknown

[In/E

[]On-High [j On-Low

2. Taillight

[(In/E

3. Brake Light Function

[ ]JFunction

[]N/E

[ JLens Condition




XI.

4. Turn Indicator Function [ ] N/E
a. Left Front
b. Left Rear
¢c. Right Rear
d. Right Front
5. Sidemarkers [ ] N/E
a. Left Front
b. Left Rear
c. Right Rear
d. Right Front

CONTROLS

XTII.

1. Handlebar Grip Condition
2. Throttle Function
3. Clutch Lever

Ox/e [] condition [_] Function
4. Hand-Brake Lever

[In/E [ condition []JFunction
5. Shift Lever.

[Jn/E []condition []Function
6. Foot-Brake Pedal

[Jn/E [ condition [ ]Function
7. Horn

LOADS

1. Luggage and/or Other Loads

. (Other than Passenger)

[[Jyes [JNo [Junknown

Comments




XIIT.

2. Luggage and/or ther Loads Attached to or in:

[Jsaddlebags []Caddy Box []"Sissy Bar"
[ lHandlebars [ JGas Tank [[JRear Fender
[[Jcarriage Rack [ ] Rear of Saddle

BRIEF DESCRIPTION OF MOTORCYCLE DAMAGE

XIV.

ADDITIONAL COMMENTS

Please comment on motorcycle modifications, deficiencies observed,

accessories not otherwise noted (e.g., sidecar,

physical evidence, etc.

leg-guard bars, etc.)

B-39



CS1

On-Site Case No.

Date

TAC ON-SITE CONCLUSION FORM

Day of

Police Agency

Week Investigator(s)

Location

I. VEHICULAR FACTORS

Factor Vehicle . Team . e
No. Factor Name No. Exist.|Invol. Judgment Significance
Factor No. - . Explanation and Evidence:
Factor No. . Explanation and Evidence:
Factor No. . Explanation and Evidence:
NOTE: Use back of page if more space is needed.

B-40




II. HUMAN FACTORS
Fa;z?r Factor Name Dr;Z?r Exist.jInvol. JuEE::nt Significance
Factor No. Explanation and Evidence:
Factor No. Explanation and Evidence:
Factor No. Explanation and Evidence:
Factor No. Explanation and Evidence:
NOTE: Use back of page if more space is needed.




ITII. ENVIRONMENTAL FACTORS

Relevant
Factor to . Team . P
No. Factor Name Driver Exist.]| Invol, Judgment Significance
No.
Factor No. . Explanation and Evidence:
Factor No. . Explanation and Evidence:
Factor No. . Explanation and Evidence:
Factor No. . Explanation and Evidence:
NOTE: Use back of page if more space is needed.
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SAFETY BELT

INTERLOCK SYSTEM

Phase and Array Number 4 4 0 In-Depth Case Number DOS ONLY:
T 7 3
Number Of: — 1| completed by Date
W5 Rec'd
On-Site, In-Depth Flag __
5 Why was the attempt made to defeat the
On-Site Case No. . . system?
7. 8 9 10
Traffic Unit No. o Unknown
11 12
Card No. 2__}_ 12. _ Took too long to start the car .
1 14 25
PART I - VEHICLE INSPECTION 13. __Do not like to wear restraints .
26
1. Was the interlock system operational 14. __Passengers complained about being
before the crash? forced to wear restraints _—
27
(1) Unknown 15. No objection to wearing restraints,
__(2) Yes (Disregard remaining questions but I will not be forced to do so in
in Part I) my own automobile .
_{3) nNo . 28
15 16. _ Other: .
2., Was any part of the system intentionally 29,
defeated? Hlow was the system defeated?
__ (1) Unknown Unknown
__(2) Yes .
__(3) No (go to question 10) 16 17. __Unable to defeat the system (go
to question 36)
If intentionally defeated, in what manner so
was it done? 18. __Wired around the system to the
starter
(::) Unknown 31
19. _ Disconnected the buzzer
3. __Belt buckled behind occupant _ 32
17 20, ___Shorted the seat sensors _
4. _ Lap belt cut — 33
1e j{ 21, _ Tied the belts in knots s
5. __Shoulder belt cut . . 3
19 22, __Permanantly buckled the belts —
6. __ Buzzer rendered inoperative . 3s
20 23, __Tuck the belts under the carpet
7. __Logic mechanism altered . after starting the car __
21 36
8. _ lLogic mechanism by-passed by ignition 24. _ _Buckled the belt behind occupant
circuit . after starting the car o
22 37
9. _ Other (explain): __ {125, __Cut the shoulder belt o
21 se
10. If questions 1 and 2 were negative, 26, __Cut the lap belt _
describe failure mode of the system. 33
27. __Altered the logic mechanism.
If yes, explain: .
L
28, Other: .
PART I1 - DRIVER INTERVIEW 41
Who accomplished this?
1l. Have you or any other person
ever attempted to defeat or Unknown
get around"” any aspect of the i
starter interlock system? 29. _ DPriver —
(including warning buzzer, . . vz
lights, switches, etc,) 30. __Owner (not driver) -—
—_— 83
(1) Unknown a4 31. _ Automobile dealer .
—_(2) Yes - ~ .
T (3) No (go to question 37) | 32. __Garage mechanic —
. '
33. __ Relative _
aE
34. Friend —
- - §7
. 35. _ other: —
“ 8
Continued on the back...
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| 36. Why were you unable to defeat the system?

(1) Unknown

(2) Too hard to get to

{3) Did not have proper tools

{4) Did not know enough about the system
(5) Other:
—(6) N/A

37, How many times has your vehicle failed
to start when you went through the
normal fastening routine?

38, Did you then attempt to defeat the
system?

__(1) Unknown
__(2) Yes
__(3) No
TT(4) N/A

39, How many times has your vehicle started
but then stalled after going through the
normal fastening and starting routine?

3

5




PDD1

ON-SITE TO

On-Site Case No. S-

Date: , 197

Location:

IN-DEPTH PRELIMINARY DATA

In-Depth Case No. D-

Time: HRS.

Investigators:

; and

Accident Involved (Traffic Units):

IDENTIFICATION DATA

Veh., #1: Veh. #2:

Year Make Year Make
Color Lic. # Color Lic. #
Towed to: Towed to:

Driver: Driver:

Name Name

Age Age

Address: Address:

Telephone: Telephone:

Pass: Pass:

Name Name

Age Age

Address: Address:

Witnesses:

Observations and Remakrs:

NOTE (1) Use additional sheet if more than two vehicles involved.
(2) Draw free-hand sketch on back of form.




CASE NO. POST CRASH FACTORS

S.
D.
Via -
0.S. Arrived - HRS

Primary Inves. Agency -
Secondary Inves. Agency -

Prim. Agency Arr. - HRS

Secon. Agency Arr. - HRS

Ambulance Arr. - HRS
First Wrecker Agency Arr. - HRS Name:
Second Wrecker Agency Arr. - HRS Name:

Primary Inves. Agency Dep. - HRS

Secondary Inves. Agency Dep. - HRS
Ambulance Dep. - HRS With:
First Wrecker Dep. - HRS With:
Second Wrecker Dep. - HRS With:

0. 8. Dep. - HRS

Was traffic impeded at any time? Yes No
If yes, when and for how long?

Were there any near misses or secondary accidents?
If yes, explain.

Other observations-

DRAWING



Ly-€

TRI-LEVEL BULLETIN to. _ Mr. John Keryeski, NHTSA DATE:
REPORTED BY THE INSTITUTE FOR RESEARCH IN PUBLIC SAFETY
INDIANA UNIVERSITY, BLOOMINGTON, INDIANA 47401
UNDER CONTRACT TO THE NATIONAL HIGHWAY TRAFFIC SAFETY ADMINISTRATION CONTRACT DOT-HS-034-3-535

. SUBJECT FORD FALCON SEAT LATCH FAILURE IN HIGH SPEED IMPACT EXAMP&E

| - ——— " )

® |IDENTIFICATION:

CASE DESIGNATION: _TAC-B-90 (also TAC-C-8) INVESTIGATING AGENCY: Monroe Co. Sheriff's Dept.
One mile north of SR 48 on Hartstralght Road--

LIGHT COND'T'ONS: Daylight, 100% Cloud Cover AMBIENT CONDITIONS. Dry, 4101 HaZY

| = 1|

® |[NCIDENT DESCRIPTION:

) U-2, 1965 Ford Falcon Futura, was southbound on 2 lane Hartstraight Road, west of
Bloomington, Indiana. U-2 was stopped behind a ncn -contact, disabled, 1965 Ford Galaxie--
also stopped in the southbound lane of Hartstraight Road. U-1, 1964 Chevrolet Impala SS,
came over a hillcrest traveling approximately 60-65 MPH. U-1 left 149 feet of pre-impact
skidmarks striking U-2 in the rear (6 o'clock force direction). U-2 was then pushed for-
ward (roughly a 11 o'clock direction) ninety feet into a tree (12 o'clock force direction).
Impact speed of POI #1 (car to car) is estimated at approximately 30 MPH and impact of
POI #2 (car to tree) is estimated at approximately 15 MPH.

® ITEM DESCRIPTION:

The seat latch mechanism on the right side of the bench seat in the Ford Falcon failed,
allowing the right side to slide off the forward end of the track. However, it is not
believed that this failure caused or increased the injuries sustained by D-2.

DATE: _11 Nov. 1972 T/ME: 1155 Hours  plACE:

U-1 1964 Chevrolet Impala SS VIN 20927W163694 |
U-2 1965 Ford Falcon Futura VIN 5H16Cl066179 ‘
NCU 1965 Ford Galaxie VIN Unknown

e REPORTED BY: John P. Cornwell, On-Site (Level B) Investigator

e APPROVED FOR SUBMISSION: DATE; _November 22, 1972




DAILY ACTIVITY REPORT

On-Site Investigator

Date Shift Hours to
Name of Documentors and
Vehicle: Unit No. Odometer: Shift End

Shift Start
Miles Driven

Purchases: (Attach all purchase slips to report)

I.U. Garage: Gas

Local Purchase ! Where

‘ Time
EQUIPMENT INVENTORY VEHICLE CHECK

Camera ___OK M1 Radio ____OK __ Problems/Remarks
Recorders ‘ ___OK MIS Top Lights OK Problems/Remarks
Rola-Tape __ _OK __ MIS Greenhouse _ OK __ Problems/Remarks
100 Ft. Cloth Tape __ OK __ MIS
6 Ft. Metal Tape —__OK ___MZS
2 Sets Rain Gear ___OK __ Mis
1 Pair H/Duty Gloves ___ OK __ MIS
1l Unity Spot Light ___OK __ MIS
1 6-Volt Flood Light ___ OK ___ MIS EXPENDABLES USED
2 Blankets __OK _ MIS Film Flask
1 Crow Bar OK _ MIS Flares 20 min.
1 Set Starting Cables__ OK ___ MIS 30 min.
1 Clipboard Ray Light OK MIS First Aid

|
|

ACTIVITY LOG

START END
TIME TIME ACTIVITY




ACCIDENT LOG

CHECK
APPROPRIATE COLUMN
)]
gl
AGENCY % g 3 §
AND olulnl~a
TIME 10-20 MEANS =l 1 [
OF WHEN OF ACCIDENT tjg

NO. { NOTIF. | NOTIF. NOTIF. 10-20

EXPLAIN FULLY ANY FAILURE TO RESPOND OR REASON FOR SCRATCHING ACCIDENT.

REMARKS




APPENDIX C
In-depth (Level C) Data Collection Forms

IN-DEPTH HUMAN FACTORS FORM*

In-depth Case Number Drivers Name Number
Address Phone
Date of Collision / / Time AM PM
Location
Interviewer
Date of Interview / [/ Time : AM PM
DPA ONLY:
Location of Interview Date Rec'd
Phase and Array lNumber 4 1 8 5. Education
T 77 T
_ (1) 1-7 years
Number Of: Traffic Units per Accident __(2) 8-11 years
: * %} _(3) H.s. graduate
) _ (4) 1-3 years of college
On-Site, In-Depth Flag 2 ___(5) College graduats
T __(6) Post-grad or professional
degree
On-Site Case Number (7) Vocational, technical, or
i ot el O | business school _
29
Traffic Unit Number
TT 12 6. Major current occupation
(Give job title and brief
Card Number 0o 1 work description:
T3 TV
DEMOGRAPHIC CHARACTERISTICS
1. Sex )
(1) Male
(2) Female (1) Professional, technical,
- T and kindred
__(2) Non-farm managers, offi-
2. Age cials and proprietors
Te T7 || __(3) Farmers and farm managers
: __(4) Clerical and kindred
Date of Birth Month __(5) sales workers
T Y3 __(6) Craftsmen, foreman, and
kindred
Day _ (7)) Operatives and kindred
ELEES) (8) Private housechold workers
T7(9) Service workers
Year ::(10) I'arm labors and foremen
TI T (11) Laborers, except for farm
- and mine
3. Height ( in) __(12) Housewife
- 2% 7% (13) Student
T ~(14) Other (specify:
4. Weight lbs I
—— 76 27 2%
. ) o
30 3




IN-DEPTH HUMAN FACTORS FORM

7. About how much was your total
family income last year?

__{1) under $3,000
T(2) $3,000-5,999
(3) $6,000-7,999
~7(4) $8,000-11,999
(5) $12,000-14,999
{(6) $15,000-19,999
(7) $20,000-24,999
(8) $25,000 or more

AR

14. Do you wear glasses or contact
lenses?

_ (1) Yes, wearing at the time of
accident.

__(2) Yes, not wearing at the time
of the accident

__(3) No

8. How many persons are living
on this income?

9. What is your present marital
status?

__ (1) single

__(2) Married, divorced and remarried or
widowed

__(3) Divorced or separated

__(4) Other (specify: )

15. Is your driver's license subject
to any restrictions?

__ (1) Yes, (specify:

__{2) nNo

16. Were you sleepy or drowsy at the
time of the accident?

(1) Yes (explain:

" (2) No

10. "How many times, if any, have
you previously been married?

(1) None

(2) Once

(3) Twice

(4) Three or more times

R

17. Were you feeling unusually tired
or fatigued from your day's
activities?

(1) Yes (explain:

~_(2) No

PHYSICAL CONDITION

PSVCHOLOGICAL CONDITION

11. How is your general health?

(1) Excellent
(2) Good
(3) Fair
(4) Poor

12. Have you ever had a serious
illness or injury that still
Kothers you?

(1) Yes (explain:

__{2) vo

18. Were you under any particular
emotional strain before the
accident?

_ (1) Yes (explain:

__(2) No

13. Are you disabled or do you
have any physical handicaps?

(1) Yes (explain:

__(2) No

19. pid you have any disagreements
with a member of your family, a
friend, or someone where you work
before the accident?

(1) Yes (explain:

__(2) No




IN-DEPTH HUMAN FACTORS FORM

Which of the following words best 30. How many of these occurred in the

describes how often you (had an up- last two years?
set stomach) in the past year .
(Code as follows: l=often, 2=some- accidents

times, 3=rarely, 4=never)?

20. _ _had an upset stomach ' _ 31. How many of these occurred in
W6 the last year?
21. __ had headaches _ accidents
w7
22, _ felt nervous or tense _ 32. In how many of the total number of
w8 accidents that you have been involved

in were you judged at fault?
23. _ worried about things
[X) : accidents

24. _ felt depressed -
50 33. Has your car insurance ever been

cancelled?
DRIVING EXPERIENCE

(1) Yes (explain:

3

25. How long have you been driving?

months — __{2) No
i 51 52 $3
26. How many miles do you think How many times have you been ticketed
that you have driven in the for any of the following types of
last twelve-month period? moving traffic violations?
‘miles ' Never been ticketed
(go to item 42)
( miles/100) e 34. _  speeding over the limit _
S4 S5 56 57
27. which of the following types of 35. __reckless driving _
driver training have you success- : .
fully completed?
36. DWI

(1) no driver training
(2) high school course
(3) college course 37. __other (specify:
(4) private driver school
(5) other (specify:

R

END OF CARD 01

ACCIDENT/VIOLATION HISTORY

DUPLICATE COLUMNS 1-12 FROM

28. How many accidents have you PRECEDING CARD Card Number

ever been involved in while

driving?

accidents

'y
'3
*
o

29. How many of these occurred in
the last 5 years?

accidents

o g
‘N

-
£




IN-DEPTH HUMAN FACTORS FOIM

How many times have you been
ticketed for any of the following
types of moving traffic violations
in the past year?

O

38. __speeding over the limit

Haven't been ticketed
in the last year

39. __reckless driving

40.

__DWI

41. _ other (specify:

45. How many miles have you' driven
it in the last twelveé-month = -
period? e

miles

( miles/100)

VEHICLE CONDITION

46. Has your vehicle had any
repairs or new parts in the
last 6 months?

__ (1) Yes
__(2) No

42. Has your driver's license ever
been suspended or revoked?

__(1) Yes (explain:

__(2) Fo

VEHICLE FAMILIARITY

43. Is the accident vehicle your

primary mode of transportation?

__(1) Yes
__No

If not, what type of vehicle do
you normally drive?

(@
(3
(4
(5)
()

(7

Full size (Buick Electra,
Chevrolet Bel Air, etc.)
Intermediate (Chevelle,
Charger, etc.)
Compact (Dart, Nova, etc.)
Subcompact (Vega, VW, etc.)
Sports car (MG, Corvette,
etc.)
_ Light truck
__(8) Motorcycle
(9) Other (bicycle, etc.)
—_(10) Don't usually drive

(Pickup, Van)

44. How long have you driven the

accident vehicle?

months

If yes, which of the following
components was (were) affected?
(Check all that apply and
specify work done!)

47. __brakes

48, _ tires

35
49. power train

1)
50. __§teering

7
51. __suspension

78
52. __ other (specify:

39
53. Did the vehicle have any unrepaired

damage from previous accidents?
(1) Yes (explain:
(2) No

- X2




IN-DEPTH HUMAN FACTORS FORM

54. How do you determine when your
vehicle will be serviced? :

(1) mileage-per owner's manual

{2) mileage-per own judgment

(3) when a problem arises

(4) when maintenance person
suggests a need

__{(5) no particular method

__{6) other (specify:

RN

55. How many miles do you think you
have driven since any of your
brake shoes or pads were last
replaced?

(1) never replaced (go to item 60)
(2) less than 10,000 miles

(3) 10,000 to 25,000 miles

(4) 25,000 miles or more

(5) don't know

R

64. Do you think all of your tires
have sufficient tread?

(1) Yes
—(2) No (explain:

__(3) don"t know

65. When was your tire pressure
last checked?

(1) within the last week
—(2) more than a week but less
than a month
(3) more than a month
T(4) don't know

Which shoes or pads were replaced?
{Check all that apply!)

56. __left front

57. _ left rear

58. __right rear

59. _ _right front

66. Was there any part of the
vehicle which was pnot working
properly immediately before the
accident?

__(1) Yes (explain:

_(2) No

How long has each of your tires been
in its present position?

60. Left front

(1) less than 10,000 miles
T7(2) 10,000-25,000 miles
__(3) more than 25,000

__(4) don't know

61. Left rear

(1) less than 10,000 miles
(2) 10,000-25,000 miles
(3) more than 25,000

(4) don't know

62. Right rear

(1) less than 10,000 miles
(2) 10,000-25,000 miles
(3) more than 25,000

. (4) don't know

AN

63. Right front

_ (1) less than 10,000 miles
(2) 10,000-25,000 miled
(3) more than 25,000

(4) don't know

L1

67. Was there anything in particular
about the vehicle which may have
contributed to the accident?

(1) Yes (explain:

__(2) No

TRIP/ROADWAY

68. Where did your trip originate?

(1) home
work
shopping
school
social/recreational
restaurant
personal business
(8) other (specify:

o~ N
NoOUbWwN
e et e

RN




IN-DEPTH HUMAN FACTORS FORM

69. What was the intended destination

of the trip?

__{1) home

(2) work

___(3) shopping

__{4) school

__(5) social/recreational
__(6) restaurant

__(7) personal business
__(8) other (specify:

What was the purpose of this trip?

RESTRAINT USAGE

70. How long have you been driving
in this general area?

months

71. How often do you drive the road
on which the accident took place?
(1) daily

twice weekly"

{3) once weekly

(4) twice monthly

(5) once monthly

(6) very infrequently
(7) first time on road

73. Were you wearing a seat belt
at the time of the accident?

__ (1) Yes
__No

If no, which of the following
best describes your reason for
not using a seat belt?

(2) not available

(3) inconvenient to use

(4) uncomfortable

forgot

“7(6) not in habit

“7(7) used only when traveling
~(8) don't believe in using them
- (explain:

__(9) other (specify:

72. Were you confused in any way by
the roadway or control devices?.

__ (1) Yes (eﬂplain:

__(2) No

T7 §3
74. Were you wearing a shoulder
harness at the time of the
accident?
(1) Yes
)
If no, which of the following
best describes your reason for
not using a shoulder harness?
__(2) not available
__(3) inconvenient to use
__(4) uncomfortable
__(5) forgot
__(6) not in habit
__(7) used only when traveling
_ (8) don't believe in using them
(explain:
)
__(9) other (specify:
)
T T




IN-DEPTH HUMAN FACTORS FORM

DRUG/ALCOHOL USAGE

Had you taken any kind of drugs or
medication within 48 hours of the
accident? (Check all that apply!)

75. _none (go to item 86)

76. __analgesics

77. __nutritional drugs

78. _ hormones

79. _ dietetic and cardiovasculars

80. _ autonomics and central nervous
system drugs

8l. _ gastro-intestinal drugs
82. __anti-infectives
83. __biological drugs

84. __ other

Specify drug name(s), prescription Number(s),
recommended dosage(s) and time taken.

TIME

NAME PRESCRIP. # DOSAGE TAKEN

85. In your opinion, did the drug(s)
impair your driving ability ir
any way?

(1) Yes (explain:

—(2) No —

86. Had you consumed any alcoholic
beverages within 24 hours.of tze
accident?

__ (1) Yes
_ (2) No (go to item 97)

END OF CARD 02

DUPLICATE COLUMNS 1-12 FROM
PRECEDING CARD

IO
W

-
w
-
i

How much of the following types of
beverages did you consume?
(Indicate quantity of each type)

87. _ bottles of beer

88. _ glasses of wine

89. _ drinks containing hard liquer

90. Over what period of time did
you consume these beverages?

(1) one hour

(2) two hours

(3) three hours

T(4) four hours

(5) five hours

(6) six or more hours
~(7) don't know

91. How long before the accident did
you consume your last drink?

(1) less than one hour
T7(2) 1-2 hours
—_(3) 3-4 hours

(4) 5-6 hours
"7(5) more than 6 hours
__{(6) don't know

92. In your opinion, was your drinxing
in anyway involved in the accident?

_ (1) Yes
__(2) No
23




IN-DEPTH HUMAN FACTORS FORM

If yes, in which of the following ways 102. Were you wearing sunglasses at
was it related? (Check all that apply!) the time of the accident?
93. __impaired physical response __(1) Yes
™ —_(2) No
33
94. __impaired judgment
k) 103. Were you carrying luggage or cargo
in the vehicle at the time of the
95. _ impaired perception - accident?
(1) Yes (describe its location and
96. _ other (specify: - estimate its weight:
) )
7 __(2) No _
34
MISCELLANEOUS
TAPE RECORD DRIVER'S DESCRIPTION QF THE
ACCIDENT (REFER TO CUE CARD)
97. Do you normally drive with one
or both hands on the steering
wheel? ACCIDENT SUMMARY
(1) left hand only
"_(2) right hand only 104. What were the traffic conditions
(3) both hands at the time of the accident?
" (4) either hand
- 7® || __(1) heavy
__(2) moderate
98. Which foot do you normally brake __(3) light
with? __(4) no other traffic present
3s
(1) right foot
—(2) left foot 105. Was the driver in a hurry?
(3) either foot
- Fx __(1) Yes
_ (2) No .
99. Were all of your vehicle's windows 36
and vents closed at the time of the
accident? 106. Was the driver's mind wandering or
preoccupied?
(1) Yes
{2) No _ (1) Yes (explain:
- 30
100. Did you have your air conditioner, )
heater, or defroster operating at __(2) No —
the time of the accident? 37
(1) Yes
__(2) No
IT
101. Do you smoke?
(1) Yes, but not smoking at time
of accident
__(2) Yes, and smoking at time of
accident
(3) No
7




IN-DEPTH HUMAN FACTORS FORM

Just prior to the accident, did any

activity or occurrence inside the car
divert the driver's attention from the
driving task? {Check all that apply!)

no internal distractions

107. ___talking

)
108. __listening to tape player or
radio —_—
39
109. ___adjusting controls _
vo
110. _ smoking _
41
111. __eating _
w2
112. _ other (specify:
) —
3
Was there anything outside the car that
distracted the driver's attention away
from the driving task? (Check all that
apply!)
no outside distractions
113. _ other traffic
v
114. _ pedestrians
Vs
115. _ unusual event like loud noise
46
116. __ driver-selected outside activity
w7

117. __other (specify:

Was there anything that impaired or
blocked your view of the area in which
the accident took place? (Check all
that apply!)

<::> no view obstructions

118. _ other traffic

49
119. __curve(s) in road or hillcrest _
50
120. _ trees or foliage —
51
123. _ embankment —
52
122, _ roadside structure
S3
123. parked vehicle —
5
124. _ other (specify:
) —
ss
125, How fast did the driver say he
was traveling prior to entering
the collision sequence?
mph —
56 §7
126. When was the first time the driver
perceived the threatening situation?
(approximate distance in feet)
feet o
58 53 690

127. Did the driver take any kind of
evasive action?

(1) no

(2) braked only
(3) steered only
(4) braked and then steered
(5) steered and then braked
(6) steered and braked simultaneously
__{(7) other (specify:




t

IN-DEPTH HUMAN FACTORS FORM

AN

128. If evasive action could havé be4n
taken but was not, then why not?

(1)
(2)
(3)
(4)
(5)
(6)
(7}

none possible

delayed reaction P
insufficient time

misjudgment

unsure of other driver's action
panic

other (specify:

136. Driver's assessment of prlnctpal
human fault:

(1) self

T7(2) other driver
(3) pedestrian
—__(4) other (specify:

71
) — 137. Driver's ranking of relative
52 contribution of human vehicular and
K environmental factors (rank 1,2,3)
129. How fast did the driver say he
was traveling at impact? _ (1) buman .
mph _ 72
©3 64 __(2) vehicular —
130. what were the driver's actions 7
at impact? ___(3) environmental —
(1) unaware, no action U
__(2) pbracea ° END OF CARD 03
(3) covered face with hands
(4) other
- s DUPLICATE COLUMNS 1-12 FROM
PRECEDING CARD Q_ 4
131. What was the driver's post-impact 13 1%
position in the car?
In the driver's opinion, could he have
(1) normal driving position done anything differently that might
__(2) thrown from normal driving have prevented or reduced the severity
position of the accident? (Check all that apply!)
&8 138. _ could have gone slower or
132. What were the driver's immediate Tadjusted speed
post-impact actions? 15
__ (1) no action 139. _ _could have accelerated to safety -
__(2) exited the vehicle Te
__(3) moved vehicle off road
(4) assisted injured persons 140. could have steered to safety _
T"(5) other (specify: - i7
141. could have applxed brakes
) Tdifferently
67 18
133. Was an ambulance required? 142. _ could have been more alert or
: paid closer attention —
(1) Yes : 13
__(2) No —
[X] 143. _ could have signaled for turn, lane
change, etc.
134. How was the car removed from the 2
scene?
14 4. could have signaled other driver
__{1) towed “with horn .
__(2) driven away 21
X
145. _ could have had related vehicle
135. Driver's opinion of police actions: defect corrected or repaired .
22
__{1) positive
T"(2) negative (explain: 146. could have anticipated a potentially
"dangerous situation _
73
)
__(3) no opinion ~_ 147. _other (specify:
79 v
C-10




IN-DEPTH HUMAN FACTORS FORM

148. Interviewer's general impression NTER TEST SCORES WHERE APPLICABLE

of respondent's attitude and

demeanor: ) 149. _ Driver Knowledge Test

26
__(1) hostile, uncooperative
__(2) suspicious, guarded s 150. __ Pelz-Schuman Driver Opinion
__(3) casual, impersonal Questionnaire —_—
___(4) friendly, cooperative _ 2e
2s
151. __ MAST

IN-DEPTH HUMAN FACTORS FORM: STATUS REVIEW

TO THE INVESTIGATOR: Place a check mark (v) in the appropriate square to the right of each
content item to indicate its status.

FROM TO Not
CONTENT ITEM Page(s) JCard ColumnfCard Column]Completed| Pending ]Completed
DRIVER KNOWLEDGE TEST 12-13 04 32 04 51
DYNAMIC VISION TEST 14-15 04 52 04 78
05 15 05 66
PELZ~SCHUMAN DRIVER OPINION| N/A N/A N/A
QUESTIONNAIRE .
MICHIGAN ALCOHOLISM N/A N/A N/A

SCREENING TEST (MAST)

TO THE CODERS:

Completed status means the test is present and a score has been entered above on this
page if applicable.

Pending status indicates that while the data is not yet in the file, it is expected to
be Completed at some later time. The respective card columns should be left blank.

Not Comgietea status means that the particular data item was either not ascertained or
inapplicable. Code all nines (9's) in the card columns assigned respectively to
each item.

INVESTIGATOR NOTES:




IN-DEPTH HUMAN FACTORS FORM
DRIVER KNOWLEDGE QUESTIONNAIRE

Please read each question carefully and select the one response that you feel best answers

it. 1Indicate your choice by placing an "x" in the corresponding blank on its left.

that you answer every question and that you mark one and only one responsel

Be sure

1. Under normal conditions the top
speed limit for driving in a
business district is:

(1) 15 mph
(2) 20 mph
(3) 25 mph
(4) 30 mph

2. If there are no painted lines on the
road you:

(1) May drive anywhere on your side.
::(2) Should drive as if there were
lines.
__(3) should drive wherever traffic
is moving the fastest.
(4) May drive in the center of the
- road.

3. When driving at dusk or dawn, or
on an unusually dark day:

(1) Turn on your parking lights.

(2) Keep your sunglasses on to cut
down headlight glare.

(3) Turn your lights on high beam.

"~ (4) Turn your lights on low beam.

4. If your brakes are not holding
because they are wet, you should:

__(1) Continue driving and they will
dry off.

__(2) Keep one foot on the gas and one
lightly on the brake until dry.

__(3) stop on the side of the road
and wait for them to dry.

(4) Don't use your brakes until they
- are dry.

5. For driving on sand or snow, the
best forward traction can be
attained:

_ (1) By letting air out of the rear
tires so they are several pounds
be low.

(2) By letting air out of the rear
tires and adding weight over the
driving wheels.

(3) By simply keeping the tires at

- their recommended pressurc.

(4) By adding weight over the driving

- wheels and keeping them at

recommend or slightly higher
pressure.

Il

_(
_(2)

6. When you want to make a right turn

into a driveway you should:

(1) Avoid stopping on the road.

(2) Swing to the left before making
the turn.

(3) Signal after you begin to turn.

T (4) signal the traffic behind you to

pass

7. If you come to an intersection that
is hard to see around because of
trees or buildings:

_ (1) Proceed as if there was a yield

sign at the intersection.

(2) Stcp near the center of the
intersection and then continue
when it is safe.

__(3) slow down and blow your horn

to warn drivers who cannot
see you.

__(4) Stop at the intersection and

edge forward slowly.

8. The most dangerous time to drive
in the rain is:

_ (1) Just before the rain starts

because it gets dark but most
motorists have not slowed down
yet.

__{2) Just after the rain starts be-

cause the rain mixes with road
film making the roads slick.

__(3) After it has rained for about 30

minutes because the rain has
washed away all the grit that
gives you traction

(4) Just after the rain stops because
other motorists can see again,
and start to drive faster but
the streets are still wet.

9. If brakes are applied continually,
such as is necessary when coming down
a long, steep grade, they may become
very hot. When this happens:

board will come on.

ability.

(3) The brakes will improve in effective-

ness; brakes work best when hot.

__(4) The brakes should operate normally,

sincce heat has very little effect
on them,

The brake warning lamp on the dash-

The brakes will loose their stopping

Q
I
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IN-DEPTH HUMAN FACTORS FORM N

DRIVER KNOWLEDGE QUESTIONNAIRE

10. If you are driving at high speed
and have a blowout, you should:

(1) Let go of the steering wheel

- because the car will straighten
itself automatically.

(2) Step hard on the brakes to
- stop as quickly as possible.

(3) Apply the brakes gently, with
- extreme caution.

(4) Pull off the road first then
- slow down.

11. If the rear of your vehicle is
skidding to the left you should:

__ (1) Move the steering wheel back
and forth in a zig-zag pattern.

__(2) Turn the top of your steering
wheel to the left.

__(3) Hold your steering wheel from
moving until out of the skid.

__(4) Turn the top of your steering
wheel to the right.

12. If you cannot stop in time before
hitting another vehicle, it is
best to:

__(1) Gradually slow down and then hit

the other vehicle.
(2) Blow the horn and continue at

- normal speed.

__(3) Try to steer around the vehicle
and avoid braking hard.

__(4) Remove your foot from the gas
and put on the brake as hard
as possible.

13. If you have locked your vehicle's
brakes and you are sliding toward
another vehicle, you should:

_ Q) Attempt to steer around the
vehicle.
(2) Sound your horn and flash your
lights.
__(3) Pump your brakes and attempt
to steer around the vehicle.
_ (4) use your emergency brake.

14. If you know that you will soon be
making a turn you should:

__(1) Look well ahead to locate the
turning point.

__(2) Blow the horn several hundred
feet before you turn.

(3) Flash your bright lights to
warn other traffic.

(4) Speed up so as to avoid making
other vehicles wait.

15. If the signal at a railroad crossing
does not indicate that a train is
coming you should:

__(l) Speed up and cross the track
quickly.

__(2) Continue at the same speed and
check for a train before crossing.

__(3) slow down and look both ways.

__(4) Come to a complete stop before
continuing across.

16. When passing a vehicle you should
return to the right side of the
road when:

(1) You are 50 feet in front of the
passed vchicle.

__{2) The other driver signals you to
do so.

_{3) You have cleared the front bumper
by a vehicle length.

___(4) You can see its entire front end
in your rearview mirror.

17. It is best to check tire pressures:

__ (1) After the car has been parked for
a long time and the tires are
"cold".

__(2) After the car has been driven
vigorously and the tires are "hot".

__(3) whenever convenient; it doesn't
matter if the tires are hot or
cold.

(4) With the car on a lift, so that
there is no weight on the tires.

18. When driving through fog at night,
you should use your:

‘(1) High beam headlights.
(2) Parking lights.
(3) Low beam headlights.
~(4) 4-way flashers.

19. Before leaving the road to avoid a
head-on crash you should slow down by:

__(1) Pumping the brakes.

—_(2) Applying constant pressure on the
brakes.

___(3) Turning off the engine.

—(4) shifting into neutral.

20. At night you should drive slow
ernough to be able to stop within:

__ (1) 5 car lengths,

__(2) The distance lighted by your
headlights.

__(3) The time it takes for a light
to change from yellow to red.

_ (4) 10 seconds from the time you
hit the brake.

4 8




DYNAMIC VISION TEST

IN-DEPTH HUMAN FACTORS FORM

10 14 4 9 3 7 1 2 5 [ 11 12 13 8 TOTAL LEFT RIGHT
— 90 80 170 60 .90 80 .70 70 80 R90 60 70° 80 T

(7) rIpwp °Y L r® LY v U RTTOR | R RRT R =l = =
(8) DAL 90 1790 Rr80 70 360 1,90 r80 770, Rr70 780 590 p60 ;70 g8O 90 | ¢+
———i 58 59 6o 61 62 63
(9) DAL 33 35 35 135 1,30 325 Rr20 15 R10} {10 gl5 R20 B25 T30 135 135. . —_—— — = —
. [ew Tsieec w7 | s o

STATIC ACUITY - NO GLARE (11§TATIC ACUITY - VEILING GLARE 12 $TATIC ACUITY ~ SPOT GLARE

} E

R L B L B T R L B L B T R L B L B T

175 150 125 100 E ZQ 175 150 125 100 _8__5_ :7_0_ 17 15 125 100 85 ZQ_

T L R T ’L B T L R T L B T L R T L B

R L B R B R R L B R B R R L B R B R .

L T T B T L L T T B T L L T T B T L

R B L T B R R B L T B R R B L T B R

L R B L R T - L R B L R T L R B L R T

B R T T L R B R T T L R B R T T L R

T B L B L RL T R

L I I R R N N N R R NI A}

T B L BULURTUILT R

85 70 60 50 40 35 30 25 20 | 85 70 60 50 40 35 30 25 20 85 70 60 50 40 35 30 25 20
L BT L T BT R B L B TIL T DB P R B L B T L T B T R B
B R B R B R R R L B R B R B R R R L B ER B R B R RR L
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B RRBTTIRTT B R R BTTIRTT B R R B T TUR T T
R T B L R L L L B R T B L R L L L B R T B L R L L L B
L RL T BBIBTR L RL TBBET R L TL TBUEBBTR
(1)) ___ (6¥L) ___ ___ __ — SEE(*) __ __ __
70 3 7 5 76 77 78 S 16 17
Trial Trial
R L R L
(2) &M (3) cMD (4) EAM (5) BMD
256 L R 190 L L 256 L R 190 L
128 R L 128 L S 128 R L 128 L S
64 R L 64 S L 64 R L 64 S L
32 L R 32 S L 32 L R 32 S L
16 R L 16 L s 16 R L 16 L S
12 L R 12 L s 12 L R 12 L S
8 L R 8 S L 8 L R 8 S L
6 R L 6 S L 6 R L 6 S L
4 R L 4 S L 4 R L 4 S L
2 L R 2 L s 2 L R 2 L S
. . - . TAL THRESHOLD TOTAL THRESHOLD
*Duplicate Col. 1-12 fycm Preceeding o
Card CARD NUMBER TQ TST S
- —_—— e — P _—
_ 31 32 33 34 358 3¢ 37 38 39 40
TOTAL THRESHOLD TOTAL THRESHOLD L
18 19 0 21 22 23 24 25 26 27 %1 82 a3
L TONE .
28 2 0 bk 4§
(10 pVA—120° R T B L R T L L T B R
200 175 150 125 100 85 70 60 50 40 . 30 ve 5% uo over . . .



(13) REACTION TIMES

Simple
Trial # 1

49
Trial # 2 __

52
Trial 4 3

55

(14) Complex

Trial # 1 .

58
Trial # 2

61
Trial #3

68



IN-DEPTH HUMAN FACTORS FORM

OCCUPANT INFORMATION

Fill in the chart using the appropriate codes from below. . P
(Enter any additional information on back of page)

Scated Position
Ol=Left front
02=Center front
03=FKight front
04=Left rear
05=Center rear
06=Right rear
07=Left third seat
08=Center third scat
09=Right third seat
10=Bed of truck
l1l=Inside pickup camper
12=0Other

13=Unknown

RESTRAINTS USED AND AVAILABLE

l=None

2=lap belt only

3=Shoulder belt only

4=l.ap and Shoulder belt

5=Unknown

A1S

0=No injury

1=Minor

2=Modecrate

3=Severe injuries (not life-
threatening)

probable)

5=Critical injuries
6=Fatality (one fatal
lesion) '
7-8-9: Review AMA codes
10=Unknown

CODES FOR AREAS QF
OCCUPANT CONTACT

00=Unknown

0l=Air conditioning or
ventilation outlets
02=Glove compartment area
03=Hardware items (ashtray,
instruments, knobs, etc.)
O4=leater or AC ducts
05=Instrument panel
06=Mirrors

07=Parking brake

08=Radio

09=Steering assembly
10=Sunvisors & fittings,
and/or top nolding (header)
ll1=Transmission selector
lever

12=Windshield

13=AZmrasts

‘14=A-pillar

15=B-pillar

RE- RE- AREAS OF

ocCcC. SEAT STRAINTS jSTRAINTS OCCUPANT

No. POSITION §J USED AVAILABIE § AGE SEX AIS HEIGHT JWEIGHT JCONTACT

1

2

3

4

5

6

7

8

9
%ggale Aigesggg.injuries (1ife- AREAS OF CONTACT CONT.
2=Female threatening, survival

16=C-pillar

17=D-pillar

18=Courtesy lights
19=Hardware (sides)
20=Surface of side interiors
2l=window frames

22=Window glass
23=Backlight (rear window)
24=Coat hooks

25=Roof or convertible top
26=Roof side rails
27=Console

28=Foot controls

29=Back of scats

30=Head restraints .
3l=Interior loose object
32=0Other occupants
33=Restraint system hardware
34=Restraint system webbing
35=Hood

36=0Objects exterior to car
37=0Outside surface of car
38=0ther

39=Backlight header
40=0Other occupants
41=Flying glass
42=Tapedecks

43=Road surface

44=Eye glasses

45=Floors

50=No_ contact




IN-DEPTH HUMAN FACTORS FORM

Occupant No.

1. This form should be filled out for each injured occupant. Add additional forms if necessary.
2. Check boxes to indicate type of injury to each body region, if known.
3. If you are reasonably assurcd that one or more specific components or areas contacted by
this occupant resulted in an associable injury enter the proper code(s) in the starred (*)
section. (See page A ((occupant injury)) for codes)
4. Describe specific occupant injuries on the back of this sheet.

CHECK TYPE OF INJURY

<y
*ENTER CODE (S) FOR 2 g . q i
BODY REGION AREAS OF POSSIBLE < Z Q 3| » ! o
CONTACT 380 21 8| %2 | 98] g | 8 S
reReoN gl 3 o] [ bl
Qw L] 3 w g ; 2} wn w =]
o581 S 8 8 B2l 8 9 = 2|8
1 2 3 4
Internal
Organs
Brain
Face
Head

Neck (Cervical
Region)

Shoulder
Girdle

Right Upper
Limb

Left Upper
Limb

Chest & Upper
Back (Thorax}

Lower Back
(Lumber Region)

Abdomen

Pelvic
Girdle

Right Lower
Limb

Left Lower
Limb

whole
Body




"IN~DEPTH HUMAN FACTORS FORM
DRIVER OPINION SUPPLEMENT
ARRAY 50

.1. What is your cummulative grade-point average (GPA) as a student? .

gl) A __(6) Check here if you are a high school graduate
2) B

(3) C

(4) D

(5) bon't know

AR

Most drivers have to take a chance now and then -- such as passing on a
winding road, driving fast on a wet road, or turning left in front of
oncoming traffic.

Some drivers will be more likely to take a chance when other pecople are
in the car; some drivers will be more likely to take a chance when
driving alone. How about you? ’

CIRCLE ONE ANSWER IN EACH LINE

More likely Less likely Same as Don't drive Never take

to take a to take a alone with such a chances
chance chance person
2. With a friend(s) in 1 2 3 4 5
the car
3. With a date (or wife/ b3 2 3 4 5
husband
4. With a parent(s) in 1 2 3 4 5
the car '

In this research we want to find out how people actually drive. Listed below are
many things that people sometimes do when they drive. As you think back over the
past month (or typical month), about how often would you estimate that you did eac
of these things? -

CIRCLE ONE ANSWER IN EACH LINE

Not at Once or Each Almost No

all twice week daily idea
5. Drove with a radio or
stereo on {(or check
here if no radio _ ) 1 2 3 4 5
6. Drove with one hand on .
wheel 1 2 3 4 5
7. Drove through a yellow
light 1 2 3 4 5
8. Had a friendly race with
another car 1 2 3 4 5
9. Kept up with traffic that
was going 10 mph over the -
speed limit 1 2 3 4 5
10. Drove 15 mph or more over
the prevailing traffic .
inside the city 1 2 3 4 5
11. Drove 10 mph or more over
the prevailing traffic on
an open highway 1 2 3 4 5
12. Dared or took a dare from
another car 1 2 3 4 5

... Continued on next page ...

DOS ONLY
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IN-DEPTH HUMAN FACTORS FORM
DRIVER OPINION SUPPLEMENT

AR

In addition to driving at different times of day, and on different kinds of
roads, people also drive when they are in different states of mind.

Again think of the past month, or if that was very different from your. usual
driving, think of a typical month. How often in that month did you drive in
each state of mind listed below? A rough estimate is okay.

CIRCLE ONE ANSWER IN EACH LINE

Not at Once or Each Almost No
all twice week daily idea
13. wWhen I was tired or
sleepy 1 2 3 4 5
14. When I was in a hurry 1 2 3 4 5
15. When I felt worried or
depressed 1 2 3 4 5
16. In order to get away
from people and be on my
own 1 2 3 4 5
. 17. when I was smoking 1 2 3 4 5
t 18. When I was angry 1 2 3 4 5
19. After a couple of drinks 1 2 3 4 5

In a typical week last month, please estimate roughly how much time you spend
driving for each of the following purposes (where you were the driver, not
a passenger). Write your answer in hours. If you did no driving for some purpose,
write "0". (Not time just sitting in the car, or at a store or a movie, but
actually driving.)

Hours per week (rough estimate)

20. Driving to or from work, or as part of my job Hrs.
21. Driving to or from school __Hrs.
22, For recreation, shopping visiting, etc. Hrs.
23. Sum of these = TOTAL HOURS driving per week . Hrs.

Besides the time you were actually driving to and from places such as to work,
school, stores, etc., how much time did you spend in an average recent week in
these ways?

Hours per week

24. Working on cars (my own, or friends') --
repairing, testing, cleaning, etc. Hrs.

25. Being in an around cars for fun and
entertainment such as at drive-ins,
with friends, ete. . Hrs-

Sum of these . . . . e e e e e e e e e e e Hrs.

... Continued on next page ...

DOS ONLY
27
28
29
ER]
31
32
33

I 35 38
37 38

39 40 41
w2 43 wu
W5 46 N7
48 49

50 S1 52

Cc-19




IN-DEPTH HUMAN FACTORS FORM
DRIVER OPINION SUPPLEMENT

Within the past year, how often have you felt or done the following things?

CIRCLE ONE ANSWER IN EACH LINE

Not at Once or Every Every Almost

all twice month week daily

26, Been mad enough to feel like

smashing something, but didn't 1 2 3 4 5
27, Been mad enough so I actually

did smash something 1 2 3 4 5
28, Pelt like getting into a fist

fight with someone but didn't 1 2 3 4 5
24, Actually got into a fight and

hit somebody 1 2 3 4 5

At present, how much of the time do you feel Eressutg from other people who are trying
to tell you how to run your life?

CIRCLE ONE ANSWER IN EACH LINE

Pressure From: Hardly Once in Some of Most of Almost
ever a while the time the time always

33. My parents or other older
relatives 1 2 3 4 5

31. My wife (husband) or -
girlfriend (boyfriend) 1 2 3 ) 4 5

32. Friends or relatives my
own age 1 2 3 4 5

! 33. People who have authority
over me = 1 2 3 4 5

Sometimes, after an argument or quarrel, people go out for a drive to help them
"blow off steam." During the past three months, how often have you gone_driving
to blow off steam after an argument?

CIRCLE ONE ANSWER IN EACH LINE

How often in three months:

Not at Once or Every Every Almost
After an argument with: all - twice month week daily

34. My parent or other older
relative 1 2 3 4 5

35. My wife (husband) or
girlfriend (boyfriend) 1 2 3 4 5

36. One of my friends or relatives )
my own age 1 2 3 4 5

37

People who have authority over
me 1 2 3 4 5

END, THANK YOU!

DOS ONLY
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TAC IN-DEPTH VEHICLE DATA FORM

In-depth Case No. bate of VDP Inspection

Cn-Site Case No. ‘ Accident Data: Date
Vehicle No. Time
Conditions

Investigator's Preliminary Observations

I. IDENTIFICATION

A. Vehicle type M. Odometer reading
B. Make 1. On-site odometer reading
C. Model

2. Difference

D. Model year 19
N. State Inspection
E. No. doors

1. Date

F. Body style

2. Mileage

G. Colors

3. State
H. License
4. Number
1. Number
: 5. Station No.
2. State
3. Year

I. Vehicle identification no.

J. Engine
1. Type
2. Displacement cu. in.
3. Horse power

K. Empty Vehicle weight

L. Lubrication (most recent)

1. Mileage

2. Date

3. Services performed




II. INSPECTION FOR DEFECTS

SECTION A:

INTERICR, LIGHTS AND VISION

LEVEL 1 IMea H
Item Item | % N/A
1 Windshield 13 Loose Steering Wheel Coverj
[StickerslCracks) [C¥ars) . . 14 Steering Wheel Spinner. . 4
2 Rear Window 15 Steering Column Security
[CTicXeTs) [Cracks) Bfaxrs . . U-Clamp ] Upper Bushing (]
3 Other Glass 16 Reflecting Surfaces . . .
(Btickers) (Cracks Bfarsg . . 17 Dpefroster . . . . . . . .
4 Mirror, Interior . . . . . 18 Stop Lights E] L—;_r_—] . e e .
5 Mirror, Exterior . s . . . 19 Turn Lights Rear E l;f] .
‘? 6 Horns tCentrollfFunction]. . Turn Lights Front L.
S 7 Pedal Reserve (brake). . . Cancellation [1] ...
(See A73 and perform)
8 Pedal Rubbers @ @ E‘] . . 20 . Turn Indicators Visible
9 Seat Belts Available . . . from Side E E] e e e e e
ZFS lFL 2F 2Fy Eﬂ . 21 Windshield Wipers
{ZRL 3R, Punction (1 ] . . . . .
10 Obstructive Floor Mats . . Condition m E] c e e e s
11 Ioose |Wires] [Fittings]. . Park [I] E e e e e e e s
12 Loose |Litterl] [Tfems] . . . 22 Windshield Washers
{Function J[Aim] e o .
1 = Left F = Front N/A = Not applicable or not accessible
r = Right R = Rear P = Pass
. D = Defect
2D = Potential accident-causative defect




SECTION A: INTFRIOR, LIGHTS AND VISION

LEVEL Z

Item

Mea-
sureN/A| P'| D | AD
Item

£C-D

51 High Beam Warning Lamp. . 63 Headlights

Functlon 1] ] (ow). . .

@D. (ngh) ..

1/2 Covers . . . .

Retraction [UYH |§own, . .

Aim High Beamnm

Low Beam

64 Obscured lLenses on Exterior
LampS. v ¢ ¢ « s o o o o .

52 Turn Indicator Warning
Lamps.@......

53 4-Way Flasher & Warning
Lamps . . . .+ . .« . . . .

54 Transmission Detents. . .

55 Inhibitor Switch. . . . .

56 Instruments Function. . .

65 1Loose Seats. . . .« ¢« .« . .

57 Instrument Lights . . . .

66 Loose Visors . . . . . . .

58 Brake Failure Warning Lamp.

67 Modification to
Interiox| or [Controls| . . .

59 Rear Lights
1 I FunctlPeflectLens!. .
r [ TyactiReflectjilens] . .

68 Inherent Confusion Factors

60 Parking Light 69 Dip Switch Interference. .

70 Vision Interference. . . .

61 Side

e Markers 71 Wiper Parking. . . . . . .
1 [FunctliBezlectlilenrs|{FIR
r {(FunctiRefieciilLens|F|R 72 Volune Setting;[RadioZTaoe'

73 Brake Pedal Behavior . . .
Rapid Onset and Sustained.
Slow Onset and Sustained .
Light and Sustained. . . .

62 Back-Up Lights
1l [Funct ILens]. . « . . .
r |Funct Lensj . « « « + .




SECTION B: FENGINE COMPARTMENT AND STEERING

vc-0

LEVEL 1
Mea - .
Item Item surel I\I/A
1 Steering Pump Belt . . . . 8 Exhaust Leaks . . . . . . .
2 Steering Pump Fluid . . . 9 Windshield Washer [Reservo r
3 Brake Fluid. . . . . . . . 10 Steering Play . . . « . . .

4 Brake Fluid Leaks. . . . . 11 Steering Box Security . . .

12 Tie ROA EndS. v « « o + o .

i/cvl][Pives|[Fittings| [Other!

5 Transmission Fluid Level . 13 Idler Arm Play. . . « « o .

6 Clutch C.

14 Steering Column U Joints. .

i . s I pony
7 Engine Mountings [gg!zgzg]

15 Steering Box Play .« + . . .

16 Steering Box, Stift spots 7

17 Steering damper . . . . . .




SECTION B:

ENGINE COMPARTMENT

AND STEERING

LEVEL 2 Mea ]Me::—[
Iten jsuret D | AP Item i F
50 Battery . « . . . . . .. 55 Hoses Connectionl. . . .
51 Main Electrical Connections [Condition ]. . . . .
52 Accelerator Pump . . . . . 56 Idle Speed . . . Spec rpm
53 Accelerator Linkage. . . . 57 Initial Timing . Spec__°p/a
54 Carburetor Linkage . . . . 58 Dwell. . . . . . Spec ¢ .
54a Automatic choke. . . . . . 59 Point Resistance. . . . . .
60 [Roton Cadl . . « « . . . .

gZ-°O




9Z-0

SECTION C: WHEELS, TIRES, SUSPENSION AND BRAKES
LEVEL 1
Mea+ Mea#
N/A AD N/A AD
Item sureg Item sure
1 Toe. . . . Spec . . 16 1R Lining Diameter .
2 Wheels: Condition {|FI[R[T. 17 1R Pad/Lining Thickness . .
Modified FiR |1
Loose or Missing 18 1R Pad/Lining Condition

10

11
12
13
14

15

Lug/Nut
1F Wheel Bearing Play .

rF Wheel Bearing Play .

rF Brake Disc/Drum Condition

rF Drum Diameter Max
Min

| E[RJITr]

rF Lining Diameter [R] .

rF Pad/Lining Thickness

rF Pad/Lining Condition

|[Contam [Dam| Glaze] . .

Defects in mechanism or
single cvlinder caliper

rF Hub Seal Leakage . .
rF Cylinder Leakage . .

rF Brake Hose . . . . .

1R Brake Disc/Drum Condition

1R Brake Drum Diameter
Max . . .
Min . . .

(xF)

19
20

21

22

[contam [Dam]| Glaze] . .

1R Bearing Seal Leakage
1R Cylinder Leakage . .
1R Brake Hose . . . . .
Defects in mechanism or
single cylinder caliper
1F Tire Pressure. Spec
Inner. . .

Center . .
OQuter. . .

Tread Depth

Cupping . . . .
Walls . . . . « .+ o«

- . - .

Size

Make

Model

(Pressures in psi)

{Thicknesses in 32nds of

(1R)

an inch)




LZ-D

LEVEL 1 i
Mea— v n AD
Jtem sure Item
24 1R Tire Pressure Spec Make
Tread Depth Inner . . . Model
Center. . . .
Outer . . . . 27 Mixed Tire Types . .« + « o =
Cupping. . . e e e e 28 Lower Control Arm
wWalls. . e e e e e Pivots [T1 rl). « « « « « -
- Size 29 Upper Control Arm
pivots [T Xle « « o« « & .
Make —
30 Tie Bar Bushings [T [&j. . .
Model
31 Tie Bar Mountings |1 o .
25 rR Tire Pressure Spec
- 32 Dampers [1F IR[r=[xR1. . . .
Tread Depth Inner . . . . }
Center. . . . 33 Damper Bushings[iFIIR]rFJrR
Outer . . . .
34 F Springs|Spacers]fag[Broken
Cupping. . e e e e e e e
’ wWalls. . e s e e s e 35 R Springs[Spacers!Saa[Broken
Size 36 Suspension Modifications y
Front. . « « « « « « « « . K
Make Rea¥Y . ¢« o o ¢ o o o o o &
Model 37 Servo Hose . . . .« .+« « « «
26 rF Tire Pressure Spec
Tread Depth Inner . . . .
Center. . . .
Outer . . . .

Cupping.

Walls.
Size

..
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SECTION C: WHEELS, TIRES, SUSPENSION AND BRAKES

LEVEL 2 Mea
sureN/A | P | D |AD
Item Ttem
50 1F Brake Disc/Drum Condition 66 Defects in mechanism or
single cylinder caliper
51 1F Drum Diameter . . . . . .
Max. . . « « « « & « ¢ . rR Cylinder Leak. . . .
Min. . . . . . . « . . '
] Front Brake Test
52 1F Lining Diameter [] Eﬂ. .
67 No Load Drag. + « + « « o » &
53 1F Pad/Lining Thickness., . .
68 Front Brake Effort. . . . . .
54 1F Lining Condition Pedal Load e e e e e e e
[Contam [Dam ] Glaze]. . . . .
69 Maximum Imbalance . . . . . .
55 Defects in mechanism or
single cylinder caliper (1F) Rear Brake Test
56 1F Hub Seal Leakage. . . . . 70 No Twad Drad. . « + + + o « &
57 1F Cylinder Leakage. . . . . ‘ 71 Brake Force at Pedal Load(:>.
58 1F Brake Hose. : . . . . . . 72 Pedal Load B). - . . . . . .
'59 rR Drum Condition. . . . . . 73 Maximum Imbalance . . . . . .
60 rR Drum Diameter . . . . . . 74 Parking Brake . . . . . . .
ﬁii' R ‘ 74a Speedo accuracy at 46 mph true
75 Booster Performance . . . .
61 rR Lining Diameter (R] ..
) 76 Upper Ball Joints . . . . .
62 rR Pad/Lining Thickness. . . » Spec
63 rR Lining Condition 77 Lower Ball Joints . . . . .
[ Contam [Dam] Glaze). . . . [T]r] Srec
64 rR Bearing Seal Leakage, . 78 Anti-roll Bar Bushings. . . .
65 YR Brake HOSe. . . + « . . 79 Anti-roll Bar Mounts. . . . .
80 Rear Anti-roll Bar Bushings .
81 Rear Suspension Arm Pivots. . , S S




I1I. MODIFICATIONS

Place a check (\/) to the left of each system named if there was a
SIGNIFICANT MODIFICATION of that system. Follow this on the right with
the number code indicating the probable effect of the modification.

A. O Tires and wheels . . . . . CODE A

B. [J Brake system . . . . . . .

c. [0 Steering system. . . . . . 1 = Positive situation,
D. [ suspension system. . . . . modification aided
F. [J Engine and power train . . 2 = Neutral effect

F. [J Vision-related systems . . 3 = Negative effect

G. [0 Exhaust system . . . . . . 4 = Unknown effect

#. JAuditory . . . . . . . . .

I.[JControls . . . . . . . . .

J. J Cockpit . . . . . . . . .

K. [] Greenhouse . . . . . . . .

L. Oother . . . . . . . . ..

M. Describe in detail all MODIFICATIONS noted above, and EXPLAIN theixi
possible role, if any, in accident causation.

IV.  INVESTIGATOR ASSESSMENT OF VEHICLE CONDITION

A. General mechanical B. Maintenance
(Check one only) (Check one only)
LJ Excellent 0 Excellent
O Good [0 Adequate
U rair 0 Neglected
O Poor

C. Describe any recent maintenance:

V. General Information

List power accessories:

Describe padded components:




NOTES ON ALL RECORDED DEFECTS

Item No. SECTION A -- LEVEL 1




NOTES ON ALL RECORDED DEFECTS

Item No. SECTION A -- LEVEL 2




NOTES ON ALL RECORDED DEFECTS

Item SECTION B -- LEVEL 1




NOTES ON ALL RECORDED DEFECTS

item SECTION B_-- LEVEL 2




NOTES ON ALL RECORDED DEFECTS

Ttem SECTION C == LEVEL 1




NOTES ON ALL RECORDED DEFECTS

ILtem SECTION C -- LEVEL 2
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VEHICLE “BOOK” CURB WEIGHT
ESTIMATED LOADS
ESTIMATED VEHICLE WEIGHT

All Dimensions in Inches

C-36

‘ ORIGINAL DIMENSIONS ‘
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VEHICLE INTERIOR DEFORMATION INDEX

— VIDI is partly based on the same principies as the
—Z VDI and is meant to be used in combination with
the VDI.

VDi gives a detailed specification of the location
and extent of external deformation. VIDI is meant
to complete this information regarding the
reduction of the passenger compartment.

AS ALL SEATS

The amount of reduction is given in a 10-degrees
linear scale with “0” meaning no reduction, “5”
meining reduction to the half and “X” meaning
total reduction.

RS RIGHT SEATS The location of the reduction is related to the
e location o i i
LS LEFT SEATS seat/seats concerned.

Col 3-7 are used to indicate the reduction, where:
Col 3 means the deformation between the top
of the rear seat back rest and the
instrument panel (not overhanging

—> padding) or intruding objects

Col 4 means the deformation between tloor

FS FRONT SEATS and roof
BS REAR SEATS Col5 means the deformation between the
foremost lower part of the rear seat and

the fire wall

Col 6 means the deformation between the
lower part of the instrument panel and
the floor

— ‘ Col 7  means the inner width deformation.

LF LEFT FRONT
LR LEFT REAR
RF  RIGHT FRONT
RR RIGHT REAR

INDEX COLUMNNO.- T23 73587




VI. VEHICLE DAMAGE SUMMARY

In-depth investigatiqgn requires a careful description of
damage, with emphasis on the DEPTH, LOCATION, and DIRECTION
OF IMPACT. Please enter a written description as necessary
to supplement the attached diagram. Take photographs showing
damage.

A. External (Depth, location, direction of impact)

B. Internal (Penetrations and stress damage)

C. Vehicle Deformation Index
Primary VDI: _ _ - -

Secondary VDI: - -

Note: Take photographs showing vehicle damage and all pertinent
defects.



VII. INVESTIGATION SUMMARY ANALYSIS

Note: The following should be the last item completed, but
must be completed before the conclusion and analysis
session, where it is to be used as a primary source
in the vehicle presentation.

A.

Brief Description of General Vehicle Condition and Maintenar

B. Summary of Relevant Defects:




C. Explanation of how potential accident-causative defects
may have applied to the accident situation:




INSTRUCTIONS AND CRITERIA FOR COMPLETION OF IN-DEPTH VEHICLE

INSPECTION FORM

A. GENERAL INSTRUCTIONS

Like the inspection, the form is divided into three sections.
Section A concerns the interior, lights, and vision. Section B
concerns the engine compartment and steering mechanism; Section C,
the wheels, tires, suspension, and brakes.

Each section is further divided into two levels: Level 1
examination being conducted (where accident damage does not make
this impossible) on every car subjected to in-depth investigation.
Level 2, on the other hand, is only used in some cases.

The layout of the form is markedly different from that employed
earlier, and must be filled out according to the instructions which
appear in this memo.

B. LEVELS

Level 2 of a particular section should always be completed if,
either before the examination or during the course of it, there
are any grounds for believing that defects in that area of the
vehicle could have played a part in the accident. For example, if
the accident took place after dark, Level 2 of Section A should
always be completed. The purpose of the division is to prevent
totally unnecessary examination being made, at the same time
ensuring that no essential components are ignored.

The on-site form should be read by the engineer before start-
ing to examine the vehicle in-depth, and its findings taken into
consideration before deciding which levels to usec.

The following lists lay down the circumstances in which Level
2 will be used in cach scction, but where there is a doubt as to
which level should be used, err on the side of caution, and usec
level 2:

1. Section A. Level 2 will be completed if:

a. The accident took place at night.

b. The accident took place in rain or reduced vision.

(Page 1 of 28)



The car concerned was hit by another car in the

would not warn the driver that his turnlights were on).

Power failure could have played a part in the accident.

C.
course of a turn or a stop.

d. The accident involved reversing by the car con-
cerned.

e. The driver could have been distracted by something
inside his/her vehicle or failed to see another
vehicle or an obstacle,

f. The car concerned may not have been seen by
another driver.

g. A control may have failed to function correctly
or predictably.

h. A defective instrument or warning device could have
deceived the driver (e.g., turn indicator lamp out

i. There is a difference in drivers' stories of whether
warnings were given,

j. Any comment from the driver indicates a need for
deeper investigation than Level 1 provides.

k. The examining engineer or the project directorate
feel that Level 2 would be advantageous.

2, Section B. Level 2 will be completed if:

a.

b. Lack of response to controls could have played a
part in the accident.

c. Any comment by the driver indicates a need for
deeper investigation than Level 1 provides.

d. The examining engineer or the project directorate
feel that Level 2 would be advantageous.

3. Section C. Level 2 will be completed if:

a.

Brake defect(s) could have had a part in the accident.

(Page 2 of 28)



b. Steering response defects could have played a
part in the accident.

c. Lack of straight line stability or cornerlng
stability could have played a part in the accident,

d. Any comment by the driver indicates a need for
deeper investigation than Level 1 provides.

e. The examining engineer or the project directorate
feel that Level 2 would be advantageous. !

Note: If the decision to do Level 2 of Section C is reached
before Level 1 is completed, the brake test should be
administered before the drums are pulled.

C. USING THE FORMS

1. Whenever a defect is noted in the appropriate column,
a note must be made in the section available for such
notes. This note should describe the defect and reference
the photograph (if any) as well as indicate the part which
the defect could have played in the accident. In addition,
the note should also indicate any need for further in-
vestigation, metallurgical analysis, etc.

2. Whenever a measurement can be made, it should be, and the
result recorded; the specification should also be recorded
where this is known.

3. If the vehicle is not equlpped with a particular component
or accessory or if it is accident-damaged and cannot, there-
fore, be checked, a check should be made in the N/A column,
and explanation provided in the "notes" section. If there
is no check within the N/A column, there must always be
a check in the P (pass), D (defect), or AD column,

4, Where there are several choices (e.g., A7) in a given item
for examination, and a defect is recorded, the appropriate
box must be marked.

5. When reference is to be made to a particular item, the

form used in the previous paragraph should be used, i.e.,
A7. This refers to Section A, Level 1, Item 7. It should

(Page 3 of 28)
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be noted that the Level 2 sections start at 50, so that
the indication of level is redundant.

Certain tests must be carried out in a particular manner.
Reference to the criteria will describe how each test is
to be made and what limits should be set.

Column P should be used if the component is functioning
correctly and is in all respects satisfactory. It should
not be used if it is functioning but is unsatisfactory in
design; in that case D or AD should be used, and an ex-
planation provided.

Column D should be used for all defects which should be
repaired or call for replacement or adjustment. In ever
case where a D (or AD) is awarded, notes must be provided.
The technician/engineer must put himself in the position
of those conducting the Analysis Session and provide
enough information to enable a decision to be reached

as to whether the item could have had a bearing in the
accident. It must be remembered that even though the
circumstances as known by those who examined the vehicle
were not such as to warrant an AD, not all the factors
may be known at the time of the vehicle examination, so
later data may warrant the alteration from D to AD (po-
tential accident-causative defect).

Column AD is intenced to enable the examiner to distin-
guish those defects (whether of design or deterioration)
which in the light of knowledge at the time of the exam
could have been relevant to the accident. It is not the
responsibility of the examiner at the time of the exami-
nation to reach a decision as to whether a given item was
relevant. It is his responsibility to call out defective
items which he believes could have been relevant as AD.
Whenever an AD is awarded (as with D) notes must be pro-
vided which not only give details of the defect but which
also explain the relevance. Criteria supplied to deter-
mine whether an item passes or fails are to be strictly
applied. However, criteria suggesting occasions for the
use of AD rather than D are merely guides, and the deci-
sion to use AD is a matter of judgment. The use of AD
merely highlights the potential significance of a particu-
lar defective component,
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10. The data provided by the in-depth vehicle examiner is
intended to help those attending the Analysis Session
to arrive at a conclusion about the cause or causes of
the accident. The engineer in charge must make sure
that he provides the answers to any questions which may
be asked,

11. Where a selection box is provided (e.g., Cl) and two of
the items are defective, it is normally possible to in-
dicate which two by simple check marks. However if, for
example, the Ff and Rr are to be selected, this would
look like all 4, so check the boxes as follows:

D. IRPS IN-DEPTH VEHICLE INSPECTION CRITERIA

Item No. - Section A: Level 1

1 If there is an obstruction of the windshield of any
kind which significantly limits an occupant's vision
through the windshield, this item is defective. Such
obstructions would include improperly placed decals,
excessive dirt or film, chips, "stars", or other blem-
ishes, These also might include ice, snow, or conden-
sation, though it must be remembered that it is only
the status of these factors at the time of the accident
that is of significance. As a guide, if there are chips,
"stars" or blemishes within the driver's field of vision
larger than can be covered by a quarter, this item is
defective, If the defect is of such nature that in the
circumstances of the accident the driver's vision could
have been adversely affected, mark the item AD.

2,3 Windows should be marked D if they are badly marred or
if the regulating mechanism does not work. If the driv-
er's vision, or the vision of a passenger who could have
seen the impending danger and warned the driver, or the
vision of the driver of any occupants of the other in-
volved vehicle either into or through the vehicle con-
cerned, could have affected the outcome of the emergency
situation, the defect should be classified AD.

C-45 (Page 5 of 28)



If an outside mirror is obstructed, will not hold proper
adjustment, or is definitely outside a proper viewihg
position and cannot be properly adjusted, this item is
defective, If the vehicle was originally equipped with
such a mirror, but it was broken off or removed pre-

crash, then the item is also defective, rather than N/A.

If such a mirror is defective, and vision to the rear

was a factor in the accident, use of AD may be appropriate.

If the action of the horn is prevented by defective
switchgear or connections, or if it fails to function,
it must be classified D. If the circumstances of the
accident were such that a warning of approach could
have prevented or mitigated the accident, such a defect
must be classified as AD,

While there is no definitive way of testing or measuring
brake pedal travel, it is not difficult to carry out a
quasiquantitative test. If the pedal travel, before the
feel of resistance is reached, is such that the tester
believes that full travel might be reached in an actual
stop, thus limiting the control exerted by the driver,
the item must be classified D, or AD if braking was in-
volved. Even though punping may restore normal opera-
tion, if the pedal reaches the end of the stroke in an
emergency application, time is wasted, so AD is appro-
priate.

If pedal rubbers have deteriorated to the point that- they
are in need of replacement, but not to the point where
they could constitute a definite hazard, use D. If they
could constitute a hazard, ‘either by allowing the driver's
foot to slip or by catching it, use AD.

No criterion required; this item only gathers information.

Floormats can be obstructive to the point where they pre-
vent free use of the control pedals. If this is the
case, use AD., If the mat (mats) is (are) loose and could
have been obstructive and if there is a sign that they
have been in the past, use AD with an appropriate note,
If they are loose, but if there is no evidence that they
have ever caused problems, use D. Pay close attention

to the kickdown switch and the throttle pedal hinge.

(Page 6 of 28)
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11

12

13

14

15

16

17

18

Loose wires and fittings are of interest only if they
could have caught on a control or one of the driver's
limbs or extremities. If this is the case, use AD.

If there are defects of this nature which should be
remedied, but which would not have affected the driver's
activities, use D,

Lecose litter and items which could have lodged under a
control, caught in the driver's clothes or limbs or
caused him distraction should be classified AD. If

the car is generally littered or strewn with loose

items which could not (or if the circumstances are known
to be such that their presence would not) have been
damaging, use D.

A steering wheel cover which can move on the rim with-
out turning the wheel should be classified as defective.
If steering efforts were involved in the accident situ-
ation, use AD.

If a spinner is present on the steering wheel, use D.
The circumstances of the accident must be known before
a decision can be reached on whether AD is appropriate.
The presence of a spinner is especially hazardous if

it catches in the driver's clothes, or if it is capable
of movement on the wheel; it is also hazardous if the
driver is so close to the wheel that the spinner could
either foul the driver's person or his clothes.

Loose U-clamp or upper bushing is grounds for D. Qn}y
in extreme cases or those in which the utmost sensitiv-
ity of control was called for should AD be used.

If there are surfaces on the dash or around the windshield,

side windows or wipers which could cause distracting or
distorting reflections, use AD if the circumstances are
known to have been sensitive. Otherwise, use D.

If the defroster (or demister) was required in the cir-
cumstances which prevailed at the time of the accident,
and was not operative, use AD. If it was inoperative
but is known not to have been required, use D.

If both stop lights do not function and were needed to
prevent or mitigate the accident, use AD, 1If they were
irrelevant, but defective, use D.
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19

20

21

22

See 18. If cancellation is defective, use D, unless
its defect could have been relevant; then use AD. If
there is any defect in the turn indicators, and this
was sensitive in the circumstances, level 2! should be
completed. ’

In many modern domestic cars, the turn indicators are
invisible from the flank towards which the turn is
being signalled. 1If this is the case, use D. If this
either was relevant, or could have been, to the acci-
dent situation, use AD.

If the wipers are defective in any way, whether the de-
fect concerned blade condition, speed, control, or park
position, use D. If this situation could have been rel-
evant in the circumstances, use AD.

If the washers are defective in any way, use D. This
applies even though the reason may be that the reservoir
is empty. If the circumstances of the accident made the
existence of operative washers relevant, use AD.

NOTE: If the items examined hitherto lead the exam-
iners to even a tentative conclusion that there
may be defects in areas other than those listed
in items 1-22 (whether included in level 2 or
not), he should pursue them until he is sure.

If level 1's answers indicate that level 2 should
be explored (even though a previous decision

had been reached to stop at level 1), level 2
should be completed.

Item No. Section A: Level 2

51

If the high beam warning lamp does not work and the ac-
cident took place at night, and there is any indication
that the driver of the car concerned was unaple to see
adequately, use AD. If there is any indication that

the driver of the other’vehicle (or pedestrian) involved
may have been dazzled, use AD. If, on tbe other hand,
the lamp does not work, but its malfunction does not
appear in any way relevant, use D.
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53

54

55

56

57

58

Apply the same principles outlined in 51 to this item,
except that the time of day is not a factor. '

See 52.

If the detents are loose, or if their effect is not such
as to maintain the transmission selector in whatever po-
sition it is put, record a D. If this could have been
relevant -- if, for example, there is any possibility
that the car ceased to respond to driver inputs and
hence caused or contributed to the accident -- use AD.
This situation is most likely to take place if the re-
verse detent is inadequate. It may also indicate an
engine mounting defect -- or be caused by such a defect.
See B7.

The starter should only be operative in N or P (on an
automatic transmission car). On fully automatic VWs

or Audis, it is only operative in N, not in P, If it
works in any moving gear or fails to work in N or P,
record a D. If the circumstances of the accident make
this defect relevant, use AD. In some cases, the switch
is effective, but the lever needs to be "juggled" be-
fore the starter will function. This can be grounds

for D or AD, according to the circumstances of the acci-
dent,

If any instruments or warning lights fail to operate
correctly, use D. If the circumstances make the defect
potentially relevant, use AD. An example would be a
temperature gauge which did not work, allowing a failed
coolant hose burst to go undetected by the driver,
either preventing the engine from functioning correctly
or blinding him with clouds of water vapor.

If instrument lights do not function and the driver there-
fore cannot see the reading, use D. If the accident took
place in the dark and the defect could have been relevant,
use AD. This is particularly true of speedometer instru-
ment lights, for obvious reasons.

If one circuit of the brakes had failed and the driver
was unaware of it because the warning lamp did not work,
use AD. If the brakes had not failed, the failure lamp's
failure is irrelevant, so use D,
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59

60

61

62

63

AD should only be used if both rear lights had failed
and the fact is relevant. If there are any rear lamp
defects (many cars have up to six rear lamp bulbs),
use D, (See Item 64.)

AD should be used 1f a parking light's defect is rele-
vant; if, for example, the headlights are not on and
the car's presence was only indicated by one parking
lamp, use AD provided this is relevant to the situation.

Sidemarkers are sometimes lights, sometimes reflectors,
and sometimes a mixture of the two. Therefore, care
must be taken in scoring them defective. If the side-
marker is merely a reflector, it is defective if the
reflector is obscured or broken, If the sidemarker is
an illuminated type, it is defective if the lamp does
not illuminate, or if the lens is broken out so that the
proper color does not predominate. Only use AD if the
failure or defect is relevant.

If either or both of the reversing lamps are defective,
use column D; if the defect is relevant to the accident,
use AD.,” In some cases the reversing lamps are on in a
forward gear (either as well as or instead of, in re-
verse); if this is the case and could have confused orx
misled a following driver, use AD., Otherwise, use D.

If there is any defect in the headlamp system, use D

in the appropriate line. The presence of one-half
covers is in itself a defect, since they are invariably
fixed to the top of the lens, and dazzle emanates from
the lower half of the reflector. If the accident took
place at night, the presence of half covers almost auto-
matically calls for AD since they not only do not re-
duce dazzle, but also reduce light output. When aim is
being considered, it is important that the car should be
loaded as nearly as possible to what it was at the

time of the accident. It is also important to consider
that headlamps can be too high (more than one unit up

on a level road), causing dazzle, or too low (more than
four units down on a level road), causing inadeqguate
range on dipped beam, It is important also to realize
that the low-beam (no. 2) lamp in a four-lamp system,
has two filaments ~- one of which is supposed to be
correctly located to project an accurate low~-beam pattern
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64

65

66

67

68

and the other of which is less accurately located and
should throw a higher, but less well-defined beam in-
tended to supplement the main beam from the no. 1 lamp.

If rear lamp lenses or stop lamp lenses are so coated
with mud, dirt, dust or other covering that the light
from the bulb is invisible (bear in mind that brake
lights must be visible in bright sunlight too), a D
must be recorded. If this defect is relevant, use AD,
(See also, Item 59.)

If the driver's seat (or the front seat in a car equipped
with a bench seat) is loose, or if the locking mechanism
is insecure, record a D. If it is so insecure that the
driver's control of the car could easily be affected, or
if a lesser movement could have been relevant in the
circumstances of the accident, record an AD.

If the visors on either side are so loose as to allow
them to fall under normal circumstances, record a D.

If the defect is relevant, record an AD. Similarly, if
the passenger's visor could have affected the driver's
vision in the accident, use an AD.

If any modifications have been made to the interior or
controls, they must be recorded. If they had a positive
effect, record a P. 1If they had a deleterious effect,
record an AD., Examples of modifications are: additional
instruments, additional switches, tape-decks, add-on
air-conditioner parts, and gear-shift lever extensions.
In varying circumstances and positions, any one of these
can be either advantageous or dangerous. Record all
modifications but only score the disadvantageous ones as
D or AD, whichecver is appropriate.

If there are any factors which, by reason of poor design
or some subsequent deterioration, could have caused con-
fusion, record a D. As usual, if this was relevant, re-
cord an AD., An example is wiper and light switches
which are visually similar and adjacent. Another is
that some imported cars (notably BMWs) have turn indi-
cator switches on the right of the steering column.
Other imported cars, notably Fiats, have a hand—Opgrated
dip switch which can also turn the headlamps off, if
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69

70

71

72

73

moved either too far, or in the wrong direction. A
driver unfamiliar with the car could justifiably be
confused and then items should be recorded as D or
AD if the driver was unfamiliar with his vehicle and
this was relevant,

If any floor covering, loose items or other components
could have interfered with the operation of the dip
switch, record a D. If the defect was relevant, re-
cord an AD.

If there is a load, or any individual item which ob-
scures the driver's vision, record a D, If this was
relevant, record an AD. Examples are balloons or
stickers which advertise oil additives or that the
car has visited some tourist attraction. Local li-
cense stickers can also qualify here.

If the wipers park on-screen or in such a way as to
obscure the driver's vision, record a D. If the de-
fect is relevant, record an AD. :

If the radio or tape player was "on" at the time of

the accident, and was set at such an inordinately high
volume that other wvehicles' warnings of approach could
not have been heard, record a D. If this was relevant,
record an AD. Most often, this cannot be determined

at the time of in-depth vehicle inspection, so that N/A
is appropriate.

Hydraulic brake systems can suffer from internal and
external leaks. Internal leaks are normally only found
in master cylinders, but may be discovered by applying,
and holding, a load to the brake pedal. The types of
defect vary and it is necessary to apply a sudden load,
a high load, and a light load to make sure that none of
these situations can result in pedal drop. The load
should be held for at least 30 seconds in each case,
and any pedal drop should be classed as at least.a D.
If the pedal does drop, the tester should maintain

the load until the end of the travel is reached, or
until drop ceases. Full information should be provided
in the notes. This defect is sufficiently serious and
insidious that any instance, where the car is moving,
should be classed as an AD. Only if the car is not
moving should column D be used.
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NOTE: If the items examined in level 2, Items A51
to A73, lead the examiners to even a tenta-
tive conclusion that there may be defects
in areas other than those listed, he should
pursue them until he is sure.

Item No. Section B: Level 1
1 If the steering pump belt is slack enough or worn enough
to slip under sudden inputs, a D should be recorded. If

the defect is relevant, record an AD.

2 If the fluid reservoir is less than one-fourth full, re-~
cord a D. If the reservoir is lower than this, and cy-
cling the steering can result in the level dropping be-
low the outlet, record an AD, especially if the defect
is relevant. The engine should be running.

3 If the brake fluid is so low that the recuperator port
can be uncovered by cycling the brake pedal, record an
AD, If the level is less than one-half way up the res-
ervoir, record a D. The engine should be running if
the brakes are power assisted.

4 If there are brake fluid leaks, item A73 ought to have
recorded a defect. If there is a leak at any union,
cylinder or fitting, and A73 did not record a defect,
repeat 73 while the leak is carefully watched, after
it has been thoroughly cleaned.

5 Low transmission fluid level sometimes results in re-
luctance to shift (either up or down), a tendency to
hunt between gears, or a tendency to slip. Low fluid
level should therefore always result in a D. If any
of the features noted above was reported, or could
have been relevant, a road test should be conducted
if possible. Any relevant defect should be recorded

as an AD.
6 A car equipped with a conventional transmission may
evince clutch shudder, slip or other defects. Clutch

slip is most likely to occur at peak torque in the
highest gear (top) and may be expected if there is
insufficient free play in the withdrawal mechanism.
Defects should be recorded as D and if they are rele-
vant, as AD.
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11-15
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17

Broken, defective or worn engine mountings will exag-
gerate or emphasize transmission or clutch defects.
They can also result in noises, vibrations or other
noticeable phenomena. The defects should be recorded
as D and if they are relevant to the cirmstances of
the accident, as AD, '

Exhaust leaks at the joint of manifold at tailpipe can
allow carbon monoxide to enter the driving compartment,
and in certain circumstances result in carbon monoxide
poisoning. Any such exhaust leaks should be classified
as D, and if the vehicle had been on the road an ex-~
tended period of time, AD may be appropriate. Especially
consider use of AD in winter, when all the windows are
shut, or if the windows are shut and air-conditioning

is in use.

This item supplements A22 and may be the reason for a
D or AD in AZ22.

Steering play must be measured with the engine running
if the car has power steering. Steering play is to be
measured in degr=es and must be recorded. Steering
wheel free play of over 15 degrees is to be classified
as a D, and over 60 degrees AD. Steering wheel free
play of less than 60 degrees may also be classified as
AD if the circumstances warrant. Free play can be meas-
ured either directly in degrees using a protractor, or
measured in inches of steering wheel movement.

These are the various possible reasons for the presence
of defects in B10. Any free play in one of these items
is a D and may be an AD if serious and relevant.

Tre steering should be cycled from full lock left to
full lock right at least twice with the car static or
just moving, and with the engine running if power steer-
ing is fitted. BAny stiff spot or discontinuity should
be investigated and classified D, or AD if relevant.

A steering damper is sometimes fitted to prevent steer-
ing kickback, or a tendency towards shimmy, from reach-
ing the driver., If the rubber bushes are badly deter-
iorated, or if the damper possesses very little or no

resistance to compression or extension, score a D. If
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there is an indication that steering fight or shimmy
played a part in the accident, record an AD.

NOTE: If the items examined in level 1 lead the ex-
aminer to even the tentative conclusion that
there are defects in areas other than those
listed, he should pursue them until he is sure.

Item No. Section B: Level 2

50 Battery connections, if dirty or loose, can cause momen-
tary power failures, refusal to start, or sudden or in-
explicable power failures when a load is applied (or
even, on rare occasions, when no apparent load is ap-
plied). 1If the connections are visibly dirty, tests
should be made to ascertain whether there is any chance
of such a defect occurring. Any evidence of such a
defect should be carefully documented and recorded as
a D, or AD if relevant,

51 Main connections include high tension leads, primary
ignition leads, starter solenoid connections, ground
straps, etc. Any connections faulty enough to give
suspicion of a power failure should be recorded as a
D, or an AD if relevant.

52 The accelerator pump (if fitted) can best be checked
by removing the air cleaner and looking down the car-
buretor venturi (the primary or primaries in a multi-
choke instrument) to see whether snap opening of the
throttle will result in a visible squirt of raw gaso-
line. The absence of such a squirt is a D and if it
is relevant, an AD. The direction of the squirt can
also be relevant. If the stream of fluid impinges on
any part of the carburetor before it reaches the throt-
tle plate, steps should be taken to discover whether
this is O.E.M., or if the jet has been bent out of line.
Throttle response can be affected in such cases, and if
there is a defect it could easily be relevant to a
power—-failure accident.
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53,54

54a

55

56

57

58

If the linkage from the pedal to the carburetor or

the linkage on the instrument itself shows any sign of
defect, such as hanging up, loss of springs, stickiness
or deformation, record a D, If the defect is relevant,
record an AD. If the vehicle is equipped with a cruise
control, this must be cycled to insure that it does not
actuate the throttle plate when it should not. If the
driver complains of sticking throttle, bear in mind
that engine movement on the mountings may have contrib-
uted to the circumstances; extraneous or loose wires

or other items can also cause momentary linkage troubles.

The automatic choke should be wide open at normal oper-
ating temperature, and should open under the influence
of the unloader mechanism. Defects can result in slow
response, stumbling, or a flat-spot. Use D if these
defects were irrelevant, or AD if relevant.

If coolant vacuum or freon hoses or oil cooler hoses
where fitted) show signs of deterioration, leakage or
chafing, record a D, If the defect could have had any
bearing on engine response, or power delivery, and was
relevant to the accident, record an AD.

Using the tachometer dwell-meter, measure the engine
idle-speed and record both the actual speed and the
specified figure. This should usually be done with

an automatic transmission in D, but some manufacturers
make their recommendation in N. In any event, even

if the idle speed is as recommended, if it causes un-
due creep and shows a tendency to load-up and die in
gear, record a D and if the defect is relevant, an AD.

Measure the idle-speed timing and record both the man-
ufacturer's spec. and the figure read. If possible,
check whether the advance mechanism works and whether
it does so correctly. Record a D if the timing is off
by more than +2°, and if the defect is serious and rel-
evant, an AD.

Measure the dwell; minor errors - up to 2° or 3° - are
not significant and 4 or 6 cylinder engines can stand
up to +6° before performance is noticeably affected,
but if there is any indication of poor performance due
to point misbehavior, give details and record a D or
AD as appropriate.
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59 Burned, bruised or badly pitted points will usually
increase the point resistance, which should also be
checked. This is done with the ignition on; the
points closed and the dwell-meter connected. If *he
voltage drop across the points is 0.2 V 