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SUMMARY 

Methodology 

The data collection forms and procedures of the 

ongoing collision investigation programs in Oakland and 

Washtenaw Counties were modified on September 1, 1975, 

to include elements relevant to determining the potential 

role of vehicle handling in causing accidents. Emphasis 

was placed on the collection of data pertaining to 

tires because of their clear and leading role in in- 

fluencing handling characteristics. Data on 180 of the 

181 vehicles involved in 99 single-vehicle and 41 two- 

vehicle accidents--in which all involved vehicles were 

towed from the scene--were collected and built into 

digital files. 

Tire pressure data were also obtained from the 

Michigan State Police checklane inspections operated in 

the summer of 1975. Vehicles were selected randomly, and 

thus the data obtained are representative of a control 

population drawn from an exposed, at-risk population. 

The analytical approach consisted of comparing the 

checklane tire pressure data with similar data from the 

accident population and with the following subsets of the 

accident population: single-vehicle accidents; two- 

vehicle, intersection-type accidents; and two-vehicle, 

nonintersection-type accidents. Additional data about 

the carcass type and about tire tread depth were avail- 

able for the accident population, and further comparisons 

were made on these variables for the accident subsets. 





Conclusions 

Several conclusions emerge strongly from the study 

to date. Large tire pressure deviations from those 

recommended by the manufacturer exist for both the con- 

trol and accident populations. The two populations 

differ from each other on the tire pressure variable, 

but the differences almost certainly occur because of 

differences in the temperatures at which the tires in the 

two populations were measured. The data do not indicate 

that significantly larger pressure deviations exist in 

the accident population. 

Various comparisons between the accident subsets 

show that vehicles with mixes of generic carcass types 

are not overrepresented in any particular subset of the 

accident data. Similar comparisons with the tread depth 

variable also fail to demonstrate that vehicles having 

bald tires are overrepresented in any of the accident 

subsets. 

Together these specific conclusions lead to the 

general conclusion that there is no evidence in the pre- 

sent data set to identify poor tires--improperly in- 

flated, improperly matched, or with insufficient tread-- 

as causative factors in accident occurrence, with de- 

graded vehicle-handling performance as the intervening 

agent. This conclusion must be tempered by two obser- 

vations. There are only 180 vehicles in the digital file 

on which the analysis was performed, and this is too few 

to engender confidence that the results will not change 

with larger samples. Also highly significant is the 

fact that we are as yet unable to partition the accident 

data into sharply delineated subsets, one of which clearly 

contains accidents and vehicles in which vehicle handling 

is involved. It is possible that the phenomenon is real 

but that we have failed to identify it because of in- 

sufficiently sharp comparisons with an insufficiently 

large data base. 



Recommendations 

The accident data base should be expanded to in- 

clude several hundred cases, with case-selection cri- 

teria and sampling procedures remaining generally as cur- 

rently defined. Vehicle-handling accidents should be 

defined and concurrence obtained on the definition by 

government, industry, and private and university research 

organizations. Data collection should be expanded to in- 

clude those pre-crash data elements about the driver, 

vehicle, and environment that are needed to determine 

whether an accident involves vehicle-handling character- 

istics, Dynamic modeling approaches should be under- 

taken both for their inherent worth in furthering 

the understanding of the role that vehicle handling may 

have in accident causation, and to identify present weak- 

nesses in the data elements or data collection procedures. 

Resources should be made available so that adequate 

samples of the exposed, at-risk population of vehicles 

in use can be obtained with data elements of comparable 

detail and quality to those in the accident sample. 



1. INTRODUCTION 

The g e n e r a l  t o p i c  of  v e h i c l e  h a n d l i n g  and i t s  r e l a t i o n -  

s h i p  t o  s a f e t y  h a s  been of  i n t e r e s t  t o  t h e  automot ive  i n -  

d u s t r y  f o r  many y e a r s  (1). The f e d e r a l  government ' s  i n t e r -  

e s t  i n  t h i s  t o p i c  i s ,  of  c o u r s e ,  more r e c e n t  and i s  

e x e m p l i f i e d  by NHTSA's Advanced Not ices  o f  Proposed Rule- 

making on Automatic Braking Systems ( 2 ) ;  Rol lover  R e -  

s i s t a n c e  ( 3 ) ;  and D i r e c t i o n a l  C o n t r o l  ( 4 ) .  The s a f e t y  

agency a l s o  suppor ted  r e s e a r c h  r e l a t e d  t o  v e h i c l e  h a n d l i n g  

and a c c i d e n t  avoidance  c a p a b i l i t y  a s  p a r t  of  i t s  Exper i -  

menta l  S a f e t y  Veh ic le  program ( 5 )  . 
D e s p i t e  t h e s e  i n t e r e s t s  i n  v e h i c l e  h a n d l i n g  and s a f e t y ,  

t h e  l i t e r a t u r e  does n o t  r e p o r t  any a c c i d e n t  i n v e s t i g a t i o n  

programs focussed  s p e c i f i c a l l y  on t h i s  t o p i c .  Thus f a r  

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

ana lyzed  u s i n g  e x i s t i n g  d a t a  bases .  The NHTSA-supported 

s t u d y  by Dunlap e t  a l .  ( 6 )  i s  an e f f o r t  on t h e  govern- 

m e n t ' s  p a r t  t o  e s t a b l i s h  a  sound t e c h n i c a l  approach t o  t h e  

t o p i c .  T h i s  r e p o r t  c o n t a i n s  a  review o f  some o f  t h e  per-  

t i n e n t  l i t e r a t u r e  on t h i s  s u b j e c t .  

The Motor Veh ic le  Manufacturers  A s s o c i a t i o n ,  because  

o f  t h e  d e a r t h  of  p r i o r  r e s e a r c h  u s i n g  a c c i d e n t  i n v e s t i -  

g a t i o n s  d i r e c t e d  s p e c i f i c a l l y  t o  v e h i c l e - h a n d l i n g  i s s u e s ,  

r e q u e s t e d  t h a t  H S R I  under take  work on t h i s  t o p i c  a s  p a r t  

o f  t h e  ongoing Oakland and Washtenaw Count ies  c o l l i s i o n  

i n v e s t i g a t i o n  programs. Accordingly ,  t h e  d a t a  c o l l e c t i o n  

forms and p rocedures  i n  t h e  two c o u n t i e s  were modif ied  i n  

t h e  f a l l  of 1975 t o  i n c l u d e ,  a long  w i t h  d a t a  p e r t i n e n t  t o  

i n j u r y  c a u s a t i o n ,  d a t a  e l ements  des igned  t o  a s s e s s  t h e  

p o t e n t i a l  r o l e  of  v e h i c l e  h a n d l i n g  i n  t h e  o c c u r r e n c e  o f  

a c c i d e n t s .  



The purposes of this report are to identify the data 

elements that have been collected, to provide descriptive 

statistics about the currently computerized accident 

population in terms of these data elements, and to indi- 

cate some of the more important modifications in the data 

collection process which we are recommending for future 

field investigations. In addition, comparisons between 

accident-population tire pressures and those of an exposed, 

at-risk population are included. The scope of the 

analytical work is necessarily limited at this time be- 

cause of the inadequate sample size to date and because 

of certain methodological issues to be discussed subse- 

quently. 



2. METHODOLOGICAL CONSIDERATIONS 

The term "vehicle handling" does not have a precise, 

generally understood, and accepted meaning among all 

parties employing the term. Industry generally applies 

the term to the directional control and stability pro- 

perties of the driver/vehicle combination, but rigorous 

definitions such as those pertaining to vehicle dynamics 

terminology (7) are missing. Braking characteristics are 

not generally included among vehicle-handling properties 

except possibly for the influence they may exert on the 

vehicle behavior during combined braking-turning maneuvers. 

The government, on the other hand, apparently has 

used a broader meaning of the term than has industry, 

although no formal definitions have yet appeared. Its 

usage of the term in the proposed rules cited earlier 

suggests, however, that "vehicle handling" encompasses 

a wide range of vehicle behaviors and design character- 

istics related to pre-crash safety. All steering, braking, 

and other design characteristics of the vehicle related 

to controlling the pathor the speed of the vehicle 

during the pre-crash phase of the accident sequence would 

likely be included under the term. 

It is not surprising, then, that there is no generally 

accepted definition of a "vehicle-handling accident." 

Further, an initial review of the literature does not 

record any attempts in this direction with the exception 

of the work by Dunlap et. al. (6) cited earlier. As 

noted subsequently, this lack of understanding and 

agreenent as to what a vehicle-handling accident is-- 

or isn't--influenced the approach that was undertaken 

to the investigation of these kinds of accidents. 



More important is the fact that there can be little 

progress in determining the scope of the "vehicle- 

handling problem" --or even 5.etermina tion that there 

exists such a thing--unless there is general agreenent 

about the meaning of a vehicle-handling accident. Re- 

solution of the definitional issue also has implications 

for the formulation and administration of appropriate 

countermeasure programs. 

This definitional problem is not addressed in this 

report. This is partly because the work to date has not 

required the adoption of a formal definition of a vehicle- 

handling accident, and partly because our own thinking on 

the subject is still in the formative stage. Nonetheless, 

this issue will have to be faced sooner or later, and all 

parties with an interest in braking, steering, maneuver- 

ing, and road-holding capabilities of vehicles relative 

to accident causation or prevention should seek a common 

understanding of a vehicle-handling accident. 

2.1 2'loGeling Approach to Investiqatinq Vehicle- 

Handlins Accidents 

One approach to conducting a field investigation of 

vehicle-handling accidents would be to define a vehicle- 

handling accident, develop criteria for identifying the 

subset of vehicle-handling accidents among all accidents 

occurring, screen the population of all accidents for 

those meeting the criteria, and then investigate only 

the appropriate accidents. Analysis would proceed by 

attempting to explain the observed accident experience in 

terms of a model relating vehicle dynamics, roadway design 

parameters, and the attempted or required maneuvers per- 

tinent to the particular accident geometrics. 

This is an appealing approach, and it is probably the 

kind of investigation that the safety community should 



strive for in the future, particularly if standards or 

design changes are contemplated. It places a heavy 

burden, however, on an - a priori knowlecge of exactly what 
accidents are to be investigated. The problem of not 

having an accepted definition of a vehicle-handling 

accident has been discussed and applies here. 

Several practical issues are of concern as yell. 
If such a modeling approach is to be executed success- 

fully, then collection of the complete set of data be- 

lieved to be relevant to the problem is implied for each 

accident investigated. Extensive driver and environ- 

mental data would presumably be required,as well as data 

elements related to the vehicle dynamics. Clearly the 

collection of such a data set is a time-consuming and 

costly operation. 

Screening of all accidents to select those iden- 

tified as vehicle-handling accidents may not be straight- 

forward, either. Ordinarily it is desirable, for pur- 

poses of operating efficiency, to perform any selection 

procedures on the basis of data and information on the 

police accident report prior to undertaking any investi- 

gation activities. In the case of vehicle-handling 

accidents, the required selection variables do not 

appear on the accident report, unless one employs a 

relatively coarse criterion, such as "all single-vehicle 

accidents." 

One final point is appropriate with respect to the 

above approach. If an - a priori selection procedure is 
employed and only vehicle-handling accidents are investi- 

gated, then it becomes nuzh more difficult, if not 

altogether impossible, to estimate the total number of 

vehicle-handling accidents in some larger population. 

Whether this is important or not depends on the particular 

interests of the persons posing the research questions. 



A result is, however, that use of such an approach would 

preclude the formulation of estimates about the pro- 

portion or number of vehicle-handling accidents on a 

nationwide basis. These sorts of numbers are invariably 

needed for cost effectiveness studies. 

2.2 Representative Sample Amroach 

Another approach to investigating vehicle-handling 

properties as related to accident occurrence is the 

following. A target population of accidents of interest 

is first specified, and the data to be collected for the 

population in question--incluc.ing, of course, the data - 

elements pertinent to vehicle-handling questions--are 

defined. In principle, the accident investigation process 

can then be undertaken on all accidents within the popu- 

lation of interest. As a practical matter, however, the 

number of such accidents is usually so large as to pre- 

clude investigation of all of them, so an appropriate 

sample is drawn. Various sampling techniques are avail- 

able, but the general objective of each of them is to be 

able to estimate, with acceptable accuracy and precision, 

the characteristics of the target population with respect 

to the variables of interest. A representative sample of 

known characteristics is required. 

Having selected the cases for investigation in the 

above manner, two avenues for subsequent analysis of the 

data are available. They are not mutually exclusive, of 

course, and both techniques can be followed. First, a 

dynamic modeling approach, such as suggested earlier, 

can be followed for all of the accidents in the sample or 

for some particular subset of interest. For example, it 

might be postulated that single-vehicle accidents in which 

rollover occurred involved vehicle-handling characteristics 

to at least some degree, and an investigator might wish to 

focus on this class of accidents. 



A second analytical approach is available if data 

on a representative sample of accidents have been ob- 

tained. A representative sample of the exposed, at-risk 

population is also selected, and data elements comparable 

to those for the accident sample are collected for the 

at-risk sample. The analysis consists of identifying 

those data elements in the accident population that are 

over-represented with respect to their proportion in the 

control population. The presumption is that, barring 

interactive effects with other variables, the over- 

represented variables identify factors that contribute 

causally to accidents. 

This use of a representative sample together with a 

control group, followed thus far in the study and planned 

for the future, has two particularly attractive features 

in terms of the present collision investigation programs. 

It enables a complex problem of the kind under consi- 

deration to be attacked in pieces of manageable size and 

scope with limited resources. Thus it is possible to 

gain considerable insight into the role that one compon- 

ent may have in accident causation without attempting to 

gather a complete set of data elements believed to be 

relevant to the subject and attempting concurrently to 

understand their relationship to each other and to the 

overall problem. 

A second advantage is that very different research 

interests can be served within the same collision investi- 

gation program. In particular an interest in injury 

causation and injury patterns continues, and che repre- 

sentative sample approach lends itself to these interests 

as well. The selection criteria adopted for the study-- 

accidents in which all involved vehicles were towed from 



t h e  scene  because  of damage--are n o t  n e c e s s a r i l y  inde-  

pendent  ( i n  a  s t a t i s t i c a l  s e n s e )  of  e i t h e r  v e h i c l e -  

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

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

t r a f f i c  s a f e t y  community. Research f i n d i n g s  abou t  a  

sample drawn from t h e  d e f i n e d  p o p u l a t i o n  a r e  t h e r e f o r e  

o f  more g e n e r a l  i n t e r e s t  and u t i l i t y  t h a n  would be  f i n d -  

i n g s  o b t a i n e d  from a  sample c o n t a i n i n g  unknown b i a s e s .  



3.0 DATA SET 

The methodological considerations discussed in the 

preceding section gave rise to a well defined set of 

data collection procedures and data elements. These are 

reviewed in the present section, and the accident popu- 

lation resulting from application of these procedures is 

compared to that obtained in the predecessor "Restraint 

System Effectiveness Study" in terms of general accident 

configuration, 

3.1 Data Collection Procedures 

The data collection procedures employed in the pre- 

sent study follow closely those employed in earlier 

studies in Oakland and Washtenaw Counties. Police 

agencies in the six participating Oakland County juris- 

dictions (Pontiac, Royal Oak, Southfield, and Troy and 

Bloomfield and Waterford Townships) and all of those 

operating in Washtenaw County routinely investigate 

traffic accidents and compile the results on the stan- 

dard State of Michigan police report (UD-10). Either 

police personnel or HSRI accident investigators subse- 

quently screen these police reports for accident cases 

meeting the current case-selection criteria and sampling 

procedures. 

At the beginning of the current project, on 

September 1, 1975, the case-selection criteria called 

for the investigation of all accidents involving one or 

two vehicles in which all vehicles were towed from the 

scene because of damage and which met the model year 

criteria. Passenger cars and light trucks (those with 

four wheels) were required to be among the 1972-1976 



model years, whereas "heavy" trucks (those with more 

than four wheels) and buses could be up to ten model 

years old. 

The projected case load expected to be realized 

from these criteria was larger than could be handled by 

the field investigation staff. Therefore simple random 

sampling was employed, with the sampling fraction 

initially set at 0.2 in both counties. Specific acci- 

dents were selected for field investigation if, for 

single-vehicle accidents, the sum of the last two 

digits of the license plate ended in a four or a nine; 

for two-vehicle accidents, the sum of the last digit of 

the license plate of each involved vehicle must have 

ended in a four or nine for the accident to have been 

selected. 

These procedures were followed through March, 1976. 

It was noted, however, that fewer passenger cars than 

anticipated were being investigated in Oakland County 

and fewer trucks and buses than desired were being in- 

vestigated in both counties. Accordingly, the sampling 

fraction was increased from 0.2 to 0.3 in Oakland 

County for passenger cars and from 0.2 to 1.0 in both 

counties for "heavy" trucks and buses; the effective 

date of the changes was April 1, 1976. The revised 

sampling fractions resulted in more desirable case loads. 

Following application of the case-selection cri- 

teria and the sampling procedure,* HSRI field investi- 

gators examine the involved vehicles and the accident 

scene and also interview the drivers. Injury data are 

obtained by procedures employed in earlier programs and 

*Occasionally a few accident reports are not available 
for screening purposes until several days after the 
accident. Cases are not investigated if the accident 
report is received more than five days following the 
accident. 



described by Scott (8). The data elements given in the 

next section were recorded on appropriate forms, and 

the forms were returned to the central HSRI office for 

editing and keypunching of those data elements to be 

entered into a digital computer file. 

3.2 Data Elements 

The data elements collected by the field investi- 

gators for each vehicle meeting the case-selection and 

sampling procedures are shown fully in Appendix 1 

(Annotated Collision Performance and Injury Report, 

Revision 3, Edition 1/76, VH/IC Study, 4/76). It will 

be recalled that two diverse research interests are 

being served by the collision investigation programs-- 

the continuing interests in determining the cause of 

injuries,given that a crash has occurred, and the new 

interest in determining whether vehicle-handling char- 

acteristics contributed to occurrence of the collision. 

The data elements now being collected clearly reflect 

both of these interests. 

The data elements to be collected that are per- 

tinent to injury causation were determined wholly by 

MVMA through its subcommittee and staff structure. It 

was recognized by MVMA that the time and effort devoted 

to collection of injury-causation data elements would 

have to be scaled down to accono6ate the new 

data elements pertinent to vehicle handling. Therefore 

the CPIR form was re-examined with this in mind, and the 

data elements judged worthy of inclusion are shown in 

the Appendix. 

A somewhat similar procedure was followed in deter- 

mining which vehicle-handling data elements to include. 

However, there existed no established data collection 

form to serve as a point of departure, so MVMA staff and 

subcommittee members prepared the initial list of de- 

sired data elements. These were subsequently reviewed 



and modified somewhat by members of HSRI's Systems 

Analysis Division in order to match data collection 

practices in the field, and new data elements have been 

added occasionally as their need has become clear. 

The data collection form demonstrates a major 

emphasis on the collection of tire data. This practice 

was adopted for both theoretical and practical reasons. 

From the first perspective, it is known (9) that the 

equation for the characteristic speed of a typical 

understeer vehicle includes several terms involving 

tires--cornering stiffness, aligning torque, camber 

stiffness, and deflection steer coefficients. It is 

further known that carcass type, tire pressure, tread 

depth, and the like exert a strong influence on these 

parameters. These considerations were coupled with the 

fact that in-use tires are known to have serious de- 

partures from OE conditions (10). Together they led to 

the reasoning that, if vehicle-handling properties are 

involved in accident causation, then tires that are 

inappropriately used or maintained would be easily 

identified in the accident population. 

Examination of the current data collection form will 

show that there is not a great deal of emphasis on de- 

termining the roadway and scene factors that may be 

related to vehicle-handling accidents. From the outset 

extensive data collection on these factors was omitted, 

not because they were considered unimportant, but be- 

cause of the increased workload that would be required. 

Further, it was recognized that collection of the scene 

data in a form that would be appropriate for subsequent 

coding into digital files woalL entail considerable 

clevelopr,;ent wo-rk. 

Much of the required developmental work has been 

completed so that a more detailed examination of acci- 

dents on a case-by-case basis may be undertaken. The 



additional precrash data elements which we believe 

should be obtained about the roadway, the general 

environment, and driver control actions have been 

specified in preliminary form. Work is currently 

focussed on attempting to define and record the situ- 

ations in which maneuvering was called for in the pre- 

crash phase to avoid the crash which in fact resulted, 

and to try to assess whether the system breakdown in- 

volved the driver, the vehicle, the environment, or 

some combination of the three in a manner that could 

properly be identified as a vehicle-handling accident. 

This developmental work is now taking place in 

field investigations on a trial basis of limited scope. 

When a full package of materials and procedures has 

been assembled they will be submitted to the sponsor 

for review and approval with the expectation that they 

will be considered for inclusion in the data collection 

activities. 

3.3 Comparison of Accident Samples 

The sample frame for this project is all reported 

accidents of one or two vehicles which necessitate the 

towing of all vehicles because of damage they sustained." 

This population clearly differs from the population of 

all reported accidents, even from the population of all 

towaway crashes (i.e., those requiring the towing of 

at least one vehicle). Data were collected in the same 

geographic areas from March, 1974 to August, 1975 for 

an evaluation of restraint systems (11,12). These 

earlier data provided an unbiased sample of late-model 

passenger cars involved in towaway accidents. 

*The sampling frame is further limited to accidents in 
Washtenaw County and the six project communities of 
Oakland County, and excludes accidents involving motor- 
cycles or vehicles with more than four wheels. 



A comparison of the types of collisions in which 

the vehicles were involved is shown in Table 1. 

The vehicle-handling study includes both vehicles in 

two-vehicle accidents, but only if both vehicles were 

towed for damage. This is considerably more restrictive 

than requiring that the case vehicle must be towed, and 

not necessarily the other vehicle. Therefore, the 

vehicle-handling study includes a smaller proportion of 

vehicles which were in multi-vehicle collisions--45 

percent compared to 80 percent for the restraint study. 

Correspondingly, proportionately more of the vehicles 

in the vehicle-handling study are in single-vehicle 

crashes. 

The differences are even greater when the two data 

sets are compared on the basis of accidents rather than 

vehicles. Since only a small portion of the vehicles 

in the restraint study are multiple cases, i.e., two or 

more vehicles of an accident included as case vehicles, 

the distribution of vehicles shown in Table 1 for 

the restraint study is nearly the same as the distri- 

bution of accidents by type. On the other hand, the 

number of two-vehicle accidents in the vehicle-handling 

study is one-half the number of vehicles involved in 

two-vehicle crashes. Thus 71 percent of the accidents 

sampled in the present study are single-vehicle crashes, 

compared to about 20 percent in the restraint study. 

This is an overrepresentation of 3.6. 

There are also substantial differences in collision 

type among the vehicles in multi-vehicle collisions. 

Many vehicles struck in the rear in rear-end collisions 

are not towed, so this group is low in the present study. 

Vehicles in head-on collisions are more likely to be 

included in the present study. 

The overrepresentation of head-on and single-vehicle 

collisions might lead one to conjecture that the present 



T a b l e  1 

COMPARISON OF TYPES OF COLLISIONS 
I N  VEHICLE-HANDLING STUDY AND 

RESTRAINT STUDY 

D a t a  w e i g h t e d  o n  i n v e r s e  o f  s a m p l i n g  
f r a c t i o n .  

D i s t r i b u t i o n  i n  P e r c e n t  o f  V e h i c l e s  
V e h i c l e  -Handl ing  

C o l l i s i o n  Type _ S t u d y  R e s t r a i n t  S t u d y  

S i n g l e  V e h i c l e  5 5  1 9 . 7  

M u l t i  V e h i c l e  4 5  8 0 . 3  

Head-on 2 7 . 2  1 1 . 4  

R e a r e n d  9 . 9  2 7 . 1  

S i d e s w i p e  2.5 4 . 1  

I n t e r s e c t i o n  58.0 5 6 . 6  

O t h e r  2 .5  0 . 8  

TOTAL 1 0 0 . 0  1 0 0 . 1  1 0 0 . 0  1 0 0 . 0  



s t u d y  would i n c l u d e  a  g r e a t e r  i n c i d e n c e  of  more s e v e r e  

i n j u r y .  The d i s t r i b u t i o n s  o f  t h e  o v e r a l l  AIS o f  

o u t b o a r d - f r o n t - s e a t  occupan t s  a r e  g iven  i n  Table  2 

f o r  b o t h  t h e  v e h i c l e - h a n d l i n g  and r e s t r a i n t  s t u d y  d a t a  

s e t s .  There a r e  fewer u n i n j u r e d  peop le  i n  t h e  p r e s e n t  

s t u d y ,  and 9 . 1  p e r c e n t  r e c e i v e d  i n j u r i e s  o f  AIS - > 2 

compared w i t h  o n l y  7 . 6  p e r c e n t  i n  t h e  r e s t r a i n t  s t u d y .  

However, t h i s  i n c r e a s e  i s  n o t  s t a t i s t i c a l l y  s i g n i f i -  

c a n t  because  of  t h e  r e l a t i v e l y  s m a l l  number o f  occupan t s  

c u r r e n t l y  i n  t h e  v e h i c l e - h a n d l i n g  f i l e .  The l a c k  of  

any occupan t s  w i t h  an  AIS of  4 o r  g r e a t e r  i s  n o t  s u r -  

p r i s i n g , f o r  t h e  same r e a s o n .  I f  t h e  p r o p o r t i o n  i n  t h e  

v e h i c l e - h a n d l i n g  p o p u l a t i o n  were a c t u a l l y  t h e  same a s  

i n  t h e  r e s t r a i n t  s t u d y  ( 0 . 7 2 ) ,  t h e  p r o b a b i l i t y  o f  ob- 

s e r v i n g  none i n  a  sample of  2 3 2  would be 0.19. Thus, 

w h i l e  t h e r e  a r e  some i n d i c a t i o n s  t h a t  i n j u r y  i s  more 

s e v e r e  i n  t h e  p o p u l a t i o n  c u r r e n t l y  sampled, t h e  d i f -  

f e r e n c e s  a r e  n o t  y e t  s t a t i s t i c a l l y  s i g n i f i c a n t .  



Table 2 

COMPARISON OF INJURY SEVERITY 
OF OUTBOARD-FRONT-SEAT OCCUPANTS 

(weighted on inverse of sampling fraction) 

Overall 
AIS 

Distribution in Percent 
Vehicle- 
Handling Restraint 
Study Study 



4.0 PRELIMINARY RESULTS 

This section presents preliminary results from the 

180 cases now in the digital file. The results are 

restricted to data elements (variables) that have been 

collected for the vehicle-handling study, and concen- 

trates on those relating to tires. 

A number of variables related to handling have 

been collected on both the vehicle and wheels as well 

as the tires. Univariate percentages of a number of 

these variables are presented for descriptive purposes. 

The distributions indicate that abnormal conditions on 

components other than tires are too infrequent to 

allow analysis with the quantity of data currently 

available. 

The inferential analyses are restricted to tires 

for reasons stated earlier. The tire characteristics 

examined are (1) inflation pressure, (2) mixes of 

generic carcass types, and (3) remaining tread depth. 

The basic analysis technique used is to compare the 

distribution of these characteristics in the accident 

population and a control population, and between sub- 

sets of the accident population. The purpose of both 

types of comparisons is to measure overrepresentation 

(or underrepresentation) of tire misuse as an accident 

factor. Both methods compare an accident population 

with an "at-risk" group. The first uses a control 

group external to the accident population. The second 

uses the technique of "induced exposure" in the 

absence of an external measure of exposure. 



Since May, 1975, HSRI has participated in an 

evaluation of the Michigan checklane vehicle inspection 

program. During the summer of 1975, tire pressures 

were measured on a random sample of all vehicles 

stopped at State Police random checklane sites in 

Monroe and Jackson Counties (13). This provides a 

measure of the non-accident involved population at risk. 

Unfortunately, the only tire parameter measured in the 

program was inflation pressure. Thus, while pressures 

in the accident population can be compared with those 

in the exposed checklane population, overrepresentation of 

generic mix and tread depth can only be investigated by 

induced exposure. 

Ideally, the method of induced exposure is to 

identify a set of cases in a target population, such 

as vehicle-handling cases, and an "innocent" set of 

victims who can provide an unbiased representation of 

the exposed, at-risk population. Since we are not 

yet prepared to define and identify vehicle-handling 

cases on a case-by-case basis, we have selected a set 

of accident-involved vehicles (a subset of all vehicles 

involved) that might contain a higher than average 

proportion of handling cases. 

It has been suggested (and seems plausible) that 

single-vehicle accidents might contain a substantial 

proportion of vehicle-handling cases. On the basis of 

this - a priori assumption, single-vehicle cases have 
been selected for comparison with the non-single vehicle 

cases. 

Single-vehicle and non-intersection-type involve- 

ments are also compared with intersection-type involve- 

ments. These comparisons are included under the un- 

proven assumption that this last group may contain few 

vehicle-handling cases, and thus sharpen the contrasts. 



Measurement of overrepresentation by comparing two 

populations is a common and appropriate analytical 

technique. There are cautions that should be observed 

in its use, however. Determination of real differences 

between the populations--rather than observed differences 

resulting from chance--is based on methods of statistical 

inference. If statistical significance is achieved, two 

questions must be addressed. One is whether the dif- 

ferences, even if real, are operationally significant, 

i.e., are important or relevant. The second is 

whether there is truly a deterministic relationship--a 

causal effect--as opposed to correlation with an un- 

identified causal factor. 

4.1 Univariate Distributions of Selected Variables 

The distributions of the principal variables-- 

other than inflation pressures and tread depth measure- 

ments--which have been added to the field data col- 

lection specifically for the vehicle-handling study are 

given in Table 3 .  The total number of cases in 

each tabulation is 180. Thus entries of 0.6 and 1.1 

percent represent one and two cases, respectively. 

Most of the variables show little variation, with 

85 percent or more of the cases with a common response, 

and very few cases with other responses. The few ex- 

ceptions are not surprising. For example, about 16 

percent of the front wheels were damaged--nearly all as 

a result of the accident--but a much smaller proportion 

for the rear wheels. A substantial incidence of snow 

tires on rear wheels was encountered because the data 

collection period included the winter months. Capping 

was detected on only eight tires, two on each position. 

Pressure loss prior to impact--which could have con- 

tributed to the crash--was encountered on only one 

vehicle. No modifications of the suspension systems 



T a b l e  3 

DISTRIBUTIONS OF SELECTED VARIABLES 
I N  PERCENT OF CASES 

I - V a r i a b l e s  o n  T i r e s  a n d  Wheels 

V a r i a b l e  : 

W h e e l  O . E . ?  
(1) Yes 
( 2 )  No 
( 9 )  Unknown 

W h e e l  Damaged? 
(1) Yes 
( 2 )  No 
( 9 )  Unknown 

T i r e  P o s i t i o n  
LF - RF - LR - RR - 

T i r e  T r e a d  T y p e  
(1) R e g u l a r  9 7 . 8  9 6 . 7  7 7 . 2  7 7 . 2  
( 2 )  N o n - s t u d d e d  s n o w  2 . 2  2 . 8  2 1 . 7  2 1 . 1  
( 9 )  Unknown 0 . 0  0 . 6  1.1 1 . 7  

T i r e  I n t e n d e d  Use 
(1) P a s s e n g e r  C a r  9 3 . 9  9 2 . 2  9 3 . 3  9 2 . 8  
( 2 )  L i g h t  T r u c k  5 . 6  6 . 1  5 .6  5 . 6  
( 9 )  Unknown 0 . 6  1 . 7  1.1 1 . 7  

T i r e  L o a d  R a n g e  
( 2 )  B 
( 3 )  c 
( 4 )  D 
( 5 )  E 
( 9 )  Unknown 

T i r e  R e t r e a d ?  
(1) Yes 
( 2 )  No 
( 9 )  Unknown 

T i r e  T u b e ?  
( I )  Yes 
( 2 )  No 
( 9 )  Unknown 



T a b l e  3  c o n t i n u e d  

T i r e  C a r c a s s  T y p e  
(1) B i a s  P l y  1 9 . 4  2 0 . 6  
( 2 )  B e l t e d - B i a s  P l y  3 2 . 8  3 1 . 1  
( 3 )  R a d i a l  P l y  4 7 . 2  4 6 . 7  
( 9 )  Unknown 0 . 6  1 . 7  

C u p p i n g ?  
(1) Yes 
( 2 )  No 
( 9 )  Unknown 

P r e s s u r e  L o s s  S u s p e c t e d  
(1) None  7 7 . 8  7 6 . 1  
( 2 )  P r e - C r a s h  0 . 6  0 . 0  
( 3 )  A t  C r a s h  1 8 . 3  2 2 . 8  
( 4 )  P o s t - C r a s h  0 . 6  0 . 0  
( 8 )  L o s s ,  Unknown 

T ime  2 . 8  0 . 6  
( 9 )  Unknown i f  L o s s  0 . 0  0 . 6  

T i r e  Damaged:  
(1) Yes 
( 2 )  No 
( 9 )  Unknown 

Damage C o n t r i b u t o r y  
t o  A c c i d e n t  

(1) Yes 0 . 6  0 . 0  
( 2 )  NO 7 . 2  8 . 3  
( 3 )  Not A p p l i c a b l e ,  

No Damage 9 0 . 0  8 9 . 4  
( 9 )  Unknown 2 . 2  2 . 2  



Table 3 continued 

I1 - Vehicle Variables 

Steerinq Wheel 
Originai Equipnent? 

(1) Original Equipment 
(2) Non-original Equipment 
(9 Unknown 

Glazing Obstructions? 
(1) Glazing Obstructions 
(2) No Glazing Obstructions 
(9) Unknown 

Suspension Alterations? 
(1) Suspension Alterations 
(2) No Suspension Alterations 
(9) Unknown 

Fuel Level 
(1) Full 
(2) 3/4 
(3) 1/2 
(4) 1/4 
( 5 )  Empty 
(9) Unknown 

Air Conditioning? 
(1) Air Conditioning 
(2) No Air Conditioning 
(9) Unknown 

Cargo? 
(1) Cargo 
(2) No Cargo 
(9) Unknown 



were observed, and only two cases of replacement of the 

original steering wheel with non-OEM. 

4.2 Tire Inflation Pressures 
- ~ 

4.2.1 Tire Pressure--Accident Versus Checklane. 
- 

Table 4 presents the congarison of the inflaticn 

pressures from the accident population with those of 

the checklane control population. The number of cases 

(tires), the mean pressures, and the standard deviation 

of measured pressures are given for each population 

and each wheel location. The significance level for 

the difference in the means is given in the right 

column, and is based on the F statistic. 

The means of the checklane sample are all higher 

than those of the accident sample by about 3 psi. 

These differences are almost surely the result of the 

conditions under which the pressures were measured, 

namely hot versus cold. 

The cold ambient versus equilibrium hot pressures 

can easily vary by 5 psi (10). Tests conducted by the 

Traffic Institute of Northwestern University indicate 

that the exponential pressure drop as a stationary tire 

cools has a time constant of about 10-15 minutes. The 

pressure rise while traveling at 60 mph is more rapid, 

and the total pressure increase (to the equilibrium 

hot condition) does not vary appreciably with the 

initial pressure (14). 

The pressures in accident data are cold pressures 

measured hours after the accident. Pressures obtained 

in the checklane program were measured within five 

minutes after the vehicles were stopped, and before any 

appreciable cooling could have occurred. Since the 

cars stopped in the checklane probably had. been travelirig 

at sseeos less than 60 nph, the mean pressure 



increase could be expected to be less than 5 psi. The 

observed differences between the control and accident 

populations probably result from a comparison of hot 

and cold measurements, and not from a difference in the 

cold pressures of the two populations. 

Comparisons of several other variables, such as 

the difference between actual and recommended pressures, 

have been made. They are also subject to the same 

systematic bias and show similar results. 

Pressure differentials between tires on one car 

will not be measurably effected by differences in the 

hot/cold measurements. Such differentials can 

materially effect the directional response of vehicles 

(15). For these reasons two derived variables were 

created for both populations which remove the effects 

of temperature. 

The first variable, maximum front-to-rear pres- 

sure difference, gives the maximum pressure difference 

between either of the front two tires and either of the 

rear two tires. Vehicles with missing data, or zero 

pressure (primarily in the accident population and due 

to crash damage) on any one tire were excluded. The 

second variable derived is the maximum side-to-side 

pressure difference, representing the maximum pressure 

difference between either of the two right side tires 

and either of the two left side tires. Again, vehicles 

having missing data were excluded. Table 5 shows 

the results of comparing the accident and control 

populations on the two variables previously described. 

Front-to-rear and side-to-side differences are not 

significantly different between the two populations. 

It should be noted that for both variables the accident 

population has a higher mean difference than does the 

control population. 



Table 4 

TIRE PRESSURE MEANS FOR ACCIDENT 
AND CONTROL POPULATIONS 

Accident Control Sig - 
Tire N - Mean S.D. - N - Mean S.D. 

Table 5 

COMPARISON OF THE ACCIDENT AND CONTROL 
POPULATIONS ON FRONT-TO-REAR AND SIDE-TO-SIDE 

TIRE PRESSURE IMBALANCES 

Accident Control 
N Mean S.D. - -- - N Mean S.D. Sig ---  

Maximum Front - 
to -Rear 
Difference 91 5.4 5.25 1179 4.6 4.68 0.09 

Maximum Side - 
to -Side 
Difference 91 5.4 5.38 1179 4.5 4.64 0.10 



4.2.2 Accident Population Subsets. Tables 6 

and 7 present results of comparing subsets of the 

accident population. Table 6 conpares the dif - 
ference between the actual tire pressure and the manu- 

facturer's recommended pressure (at maximum loading) 

for each tire position. It can be seen that none of 

the accident subsets compared is statistically dif- 

ferent, and that the mean values of each subset are 

quite similar. These findings could be due to statist- 

ical factors, such as small cell sizes within the 

table. They might also arise because no differences in 

fact exist between vehicle-handling and non-vehicle- 

handling accidents on these variables, or because the 

accident subsets are poor surrogates for vehicle- 

handling accidents. 

Comparing these same collision configurations on 

the maximum front-to-rear and side-to-side pressure 

differences, Table 7, .we f in6 that only the com- 

parison between two-vehicle intersection and non- 

intersection accidents yields statistical significance. 

The non-intersection type accidents (head-on, rearend, 

and sideswipe accident configurations) have the highest 

mean tire pressure imbalance of all the accident sub- 

sets, both front-to-rear and side-to-side. Even 

though statistically significant, the number of cases 

(20) for this group is very snall. The only inference 

warranted at this time is that further comparisans of 

these groups should await the availability of more 

data. 

4 . 2 . 3  Accident Subsets Versus Control ~o~ulation. 

The accident subsets compared in the previous section 

were also compared individually with the State Police 

checklane population. Table 8 sho-MS the statistical 

significance of the subsets versus checklane comparisons 



V) m - E-r 
P : Z W  
W 3 v )  a z m 
3 H 3  
B x m  

X ~ Z  
Cr 0 
3 B H  
353 

W S  
V ] P : &  
3 3 0  

Z Y '  
E W E  

P: Z 
W P t W  
P: n 
3 W H  mixu 
Ul H U 
W E 4 4  
P: 
~4 n P: 
W O  

w n C 4  
P: Z 
H W -  
E - r z w  z z 
I4 0 H 
d u n  
3 W 4  
B E 0  
U d 
4 





T a b l e  8  

V a r i a b l e  

COMPARISON OF ACCIDENT SUBSETS WITH THE CONTROL POPULATION 
(MODEL YEARS 1 9 7 2 - 1 9 7 5 )  ON MAXIMUM FRONT-TO-REAR AND 

SIDE-TO-SIDE TIRE PRESSURE IMBALANCES 

S u b s e t  S u b s e t  S u b s e t  S u b s e t  
S i n g  C h e c k  S ig .  I n t e r s  C h e c k  S ig .  N o n i n t  C h e c k  S i g .  M u l t i  C h e c k  Sig. 

Maximum N 3 8  1 1 7 9  . 1 2  3 3  1 1 7 9  - 6 0  2 0  1 1 7 9  - 0 3  5 3  1 1 7 9  . 3 5  
F r o n t - t o - R e a r  
D i f f e r e n c e  

Mean 5 .76  4 . 5 5  

Maximum N 3 8  1 1 7 9  - 0 8  3 3  1 1 7 9  . 4 6  2 0  1 1 7 9  -03 5 3  1 1 7 9  - 4 5  
S i d e - t o - S i d e  Mean 89 4 .  55 
D i f f e r e n c e  

S . D .  6 . 1 7  4 . 6 4  4 . 1 5  4 . 6 4  5 . 2 5  4 . 6 4  4 . 7 7  4 . 6 4  



for the two derived variables previously described. 

Single-vehicle accidents were marginally different 

from the control group on the side-to-side comparison, 

but not on the front-to-rear comparison. Non-inter- 

section, two-vehicle accident involved vehicles were 

significantly different from the control group for both 

side-to-side and front-to-rear comparisons. Again the 

significance is based on very small sample sizes and 

bears further investigation. 

4 . 3  Mixing of Generic Carcass Types 

Mixes of generic carcass types exist on only 20 of 

the 180 vehicles. This number is too small for meaning- 

ful analysis. Chi-square contingency table comparisons 

of vehicles having mixed tires with those not having 

mixed tires, by collision type and road surface con- 

dition, are not significant at the 0.1 level. Even 2x2 

tables for single-vehicle versus multi-vehicle, and for 

dry versus all other conditions, are not significant. 

Because the number of cases is small, a summary of 

each is given in Table 9 .  Only two of the cases 

involved mixing radial-ply tires with non-radials. Six 

of the vehicles had bias-ply tires on the front and 

belted-bias tires on the rear. Another six had the 

reverse: belted-bias on the front and bias on the rear. 

The other six cases include various mixes of bias and 

belted-bias tires. 

4.4 Tread Depth 

Data are collected on the depth of each groove of 

each tire. One measurement is made in each groove at 

a point that is not over a treadwear indicator. Of the 

180 cases now in the computer file, one tire has nine 

grooves. The others have from two to eight grooves. 

The data presented here are based on 700 tires with 

non-missing data on tread depth and with two to eight 

grooves. 





The t r e a d  d e p t h  examined h e r e  i s  t h e  mean d e p t h  of  

each t i r e .  A l l  grooves--from two t o  e i g h t - - a r e  used i n  

c a l c u l a t i n g  t h e  mean. The d i s t r i b u t i o n  o f  t h e  mean 

t r e a d  dep th  f o r  each of t h e  f o u r  t i r e  p o s i t i o n s  i s  g i v e n  

i n  Tab le  1 0 .  S i n c e  t h e  d a t a  se t  i n c l u d e s  a number of 

l i g h t  t r u c k  t i r e s ,  t h e  a e a n s  exceed t h e  v a l u e  t h a t  would 

be  expec ted  on new passenger  c a r s  i n  a  number o f  c a s e s .  

The mode f o r  b o t h  f r o n t  t i r e s  i s  9/32 i n . ,  and 11/32 i n .  

f o r  r e a r  t ires. Both a r e  c l o s e  t o  t h e  d e p t h  o f  new 

tires (11/32-13/32) . 
The l a s t  column of Table  10  g i v e s  t h e  d i s t r i b u t i o n  

o f  t h e  minimum mean t r e a d  d e p t h  on t h e  c a r ,  i . e . ,  t h e  

minimum of  a l l  f o u r  t i r e s .  

The number of  t i r e s  w i t h  a  mean t r e a d  d e p t h  of  

2/32 i n .  o r  l e s s  i s  g i v e n  a t  t h e  bot tom o f  t h e  t a b l e .  

Of t h e  700 t i res  i n  t h e  t a b l e ,  32 ( 4 . 6  p e r c e n t )  have a  

mean d e p t h  o f  2/32 i n .  o r  l e s s .  The minimum mean on t h e  

c a r  was 2/32 i n .  o r  l e s s  on 21 (11.9 p e r c e n t )  of  t h e  

c a r s .  

The minimum mean t r e a d  d e p t h s  f o r  t h e  c a r s  have 

been compared f o r  s u b s e t s  o f  t h e  a c c i d e n t  sample,  and 

tes ts  of s i g n i f i c a n c e  have been computed.* The com- 

p a r i s o n  o f  v e h i c l e s  i n  s i n g l e - v e h i c l e  c r a s h e s  w i t h  t h o s e  

i n  m u l t i - v e h i c l e  c r a s h e s  is n o t  s i g n i f i c a n t  ( p  = 0 . 9 8 ) .  

Although t h e  r e s u l t s  a r e  n o t  s t a t i s t i c a l l y  s i g n i f i c a n t ,  

t h e  s i n g l e - v e h i c l e  c a s e s  had less t r e a d  t h a n  t h e  o t h e r  

group i n  b o t h  comparisons.  

*The RIDITS t e c h n i q u e  of F l o r a  was used f o r  t h e  tests  
(16). T h i s  t e c h n i q u e  was used because  i t  i s  a  d i s -  
t r i b u t i o n - f r e e  method o f  de te rmin ing  i f  t h e  numbers 
( s c o r e s )  of  one p o p u l a t i o n  a r e  g r e a t e r  t h a n  t h o s e  of  a  
second p o p u l a t i o n .  The s i g n i f i c a n c e  l e v e l s  g iven  by 
F l o r a ' s  t e c h n i q u e  a r e  t h e  same a s  t h o s e  o b t a i n e d  by 
t h e  Mann-Whitney (U) t e s t ,  a l t h o u g h  U i s  n o t  o b t a i n e d  
e x p l i c i t l y  by F l o r a .  



Table 10 

D I S T R I B U T I O N  O F  MEAN TREAD DEPTH 

M i n i m u m  
D e p t h  L e f t  F r o n t  R i g h t  F r o n t  L e f t  R e a r  R i g h t  R e a r  M e a n  on C a r  
i n  32's N  90 N  % N  s N % N '2, 

0 0 0 3 1.7 1 0.6 1 0.6 4 2.3 

1 2 1.1 2 1.1 3 1.7 3 1.7 8 4.5 

2 1  1 0.6 0 0 1 0.6 2 1.1 0 0 

Total 176 100.0 175 100.0 175 100.0 174 100.0 177 100.0 

L e s s ,  t h a n  a 

3 / 3 2  5 2.8 11 6.3 9 5.1 7 4.0 21 11.9 ' 



S i m i l a r l y ,  t h e  comparison of  t r e a d  d e p t h  o f  

v e h i c l e s  invo lved  on d r y  pavement w i t h  t h o s e  on o t h e r  

s u r f a c e  c o n d i t i o n s  i s  n o t  s i g n i f i c a n t  ( p  = 0 . 2 1 ) .  T h i s  

i s  t r u e  even when t h e  o t h e r  c o n d i t i o n s  a r e  wet, i . e . ,  

d r y v e r s u s w e t  ( p = 0 . 1 0 ) .  

The t e s t s  l i s t e d  above were computed u s i n g  t h e  

f i r s t  15  l e v e l s  o f  Table  13  an6 a  s i x t e e n t h  l e v e l  ob- 

t a i n e d  by grouping c a s e s  w i t h  d e p t h s  of  15/32 - 21/32 

i n .  The l a c k  o f  s i g n i f i c a n c e  i n  t h e  wet-dry comparison 

cou ld  be  a  r e s u l t  of  u s i n g  a  l a r g e  number o f  l e v e l s ,  

e s p e c i a l l y  i f  d i f f e r e n c e s  i n  wet-versus-dry performance 

o c c u r  o n l y  a t  t h e  lower t r e a d  d e p t h s .  Consequently a  

2x2 con t ingency  t a b l e  t e s t  was conducted comparing t h e  

number of  c a r s  w i t h  a  minimum t r e a d  of  2/32 i n .  o r  l e s s  

w i t h  t h e  number w i t h  t r e a d  o f  over  2/32 i n .  The r e s u l t  

i s  n o t  s i g n i f i c a n t ,  w i t h  a  maximum-likelihood X 2  

$ r o b a b i l i t y  of  0 . 2 9 .  

A method o f  d e r i v i n g  a  s imple  c h a r a c t e r i z a t i o n  of  

t h e  t r e a d  wear p a t t e r n  from t r e a d  d e p t h  measurements 

t h a t  i s  meaningful  t o  v e h i c l e  h a n d l i n g  h a s  n o t  y e t  been 

developed.  A s imple  measure o f  t h e  p a t t e r n  i s  t h e  range  

of  t r e a d  d e p t h s  on each t i r e ,  i . e , ,  t h e  maximum minus 

minimum groove dep th .  The d i s t r i b u t i o n s  o f  t h e  range  

f o r  f r o n t  and r e a r  t i r e s  a r e  shown i n  T a b l e 1 1  f o r  

d e s c r i p t i v e  r a t h e r  t h a n  i n f e r e n t i a l  purposes .  The 

d i f f e r e n c e s  i n  t h e s e  two d i s t r i b u t i o n s  a r e  n o t  s i g n i -  

f i c a n t . *  The range  f o r  f r o n t  t i r e s  was 2/32 i n .  o r  

less on 71.5 p e r c e n t  o f  t h e  t i r e s ,  and on 6 9 . 1  p e r c e n t  

o f  t h e  r e a r  t i r e s .  The d i f f e r e n c e  i n  t h e s e  p r o p o r t i o n s  

i s  n o t  s t a t i s t i c a l l y  s i g n i f i c a n t .  

*The R I D I T  t echn ique  of F l o r a  g i v e s  a s i g n i f i c a n c e  
l e v e l  of  0.57. 



T a b l e  11 

TREAD DEPTH RANGE ON EACH TIRE 
(Maximum - Minimum G r o o v e  D e p t h )  

Range  F r o n t  T i r e s  Rear T i r e s  
i n  3 2 ' s  N % N % 

1 9 7  2 7 . 6  79 22 .6  

2  8 3  23 .6  66  1 8 . 9  

3  47  1 3 . 3  45  1 2 . 9  

4  26  7 . 4  2 3  6 . 6  

5  10 2 . 8  1 7  4 .9  

6  1 0  2 . 8  7  2 . 0  

7 5 1 . 4  9 2 . 6  

8 0  0 . 0  4 1.1 

9  1 0 . 3  2 0 .6  

1 0  1 0 . 3  0 0 . 0  

- 11 .- 0 0 . 0  ---- 1 0 . 3  --- 
T o t a l  351. 349 

c 2/32 - 2 5 1  7 1 . 5  2 4 1  6 9 . 1  

( a )  The  d i f f e r e n c e s  b /? tween f r o n t  a n d  rear , u s i n g  
F l o r a ' s  RIDITS a n d  1 2  l e v e l s l i s - .  n o t  s i g n i f i c a n t  
( p  = 0 . 5 7 ) , a l t h o u g h  t h e  f r o n t  t i res h a v e  g r e a t e r  
r a n g e s .  

(b) The 2x2 c h i - s q u a r e  f o r  - < 2 / 3 2 ' s  i s  0 . 5 ,  d . f .  = 
1 or  n o t  s i g n i f i c a n t .  
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I 
Card 5 0 - - 

lo 

VEHICLE HANDLING AND INJURY CAUSATION STUDY 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

TEAM INVEST1 GATOR -- 
12 

CASE NO. - - - - - -  I NVESTI GAT1 ON DATE 
9 14 

/ / 

OTER VEHICLE CASE NO. - - -------- mo day y r  
7.0 Z? 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

REPORTING POLICE DEPT. - 
I t  

DATE OF ACCIDENT 
3'4 

I / ------ 
mo day y r  

POLICE REPORT NO. 
- - -A -  

a'l 

TIME OF ACCIDENT ---- 
24 hour  c l o c k  40 

CASE VEHICLE ACTUALLY TOWED? OTHER VEHICLE ACTUALLY TOWED? 

( )$ES -to: 
& 

( ):;Es +to: 
.L 

( ).NO reason: ( ) 2  NO reason: 

( )3NO OTHER VEHICLE 

I. I n v e s t i g a t i o n  Complete: 
rb 

a(  ) I Data Complete 

b (  ) L Data Incomplete 

INVESTIGATION 

TERMINATED 

11. I n v e s t i g a t i o n  Incomple te :  

c (  ) 3 No Data--case c o u l d  n o t  be i n v e s t i g a t e d .  
reason : 

Case D i d  Not  Meet C r i t e r i a ,  

Reason: 

( ) q  Not  towed f rom scene 

( )s Not  towed f o r  damage 

( ) a  L icense  p l a t e  no. i n c o r r e c t  

( )B Other :  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

SAMPLE RULE/PERIOD YEHICLE INSPECTED TOTAL CASE SLIDES 

"01 0 3  ( $;ES 

0 2  0 4  ( ) z N O  

-- 
49 

KP DATE 51-56 57-58=0 



LEFT-FRONT WHEEL AND TIRE 
WFFl 
I... ..b* 

INSPECTED* ( ) Yes ( ) No,why (y)Unk 
I2 I 2 

ORIGINAL EQUIPMENT ( ) Yes ( ) No, describe {?)Unk 
I I J  I r 
3 

DAMAGED ( ) No ( ) Yes, describe ( )Unk 
rt 2 1 9 

T I  RE 

I POSITION ( ) T h i s  Pos i t ion  ( ) Unknown Pos i t ion  
35 I Q 

TREAD TYPE 
I? 

INTENDED USE 
i8 

(1) b g u l a r  ( 3 )  Studbrd S n a  (5) Reg/Chttns (8) Other (1) Pus. Car (3) @ff b a d  (8) O t h r  

z (2) R/S Snou (4) SnarIChafns (6 )  Sllck (9) wnom (2 )  LIOht Truck (4) f r a i l e r  (9) U n k n ~  
0 
u + - - - - - - - - - - -  SIZE! 
9 1 9  19 

" BRAND k- --- 
c 3v 

MODEL 
0- --- 
u 32 

IIOT CODE* - - - - - 7 - - - - - - 
35 % I LOAD RANGE* - MAXIMUM LOAD* ---- MAXIMUM P S I  * 

$7 +f 

I RETREAD ( ) No ( ) Yes ( ) Unk  
st = I Y 

TUBE ( ) No ( ) Yes ( ) Unk - 
X)' 2 I ? 

z CARCASS TYPE ( 1 Bias ( ) Be1 ted-Bias ( ) Radial ( ) Other ( ) Unk 
0 5c 1 f ... 3 8 9 

10. TREAD PLIES* 
3 

- BELT MATERIAL 0 - 
p: 

57 5s SP CO 

t; NO. SIDEIIALL PLIES* SIDEWALL MATERIAL - 
E b# ct 

IZ U(13(M( - 9 (0) None (2 )  Rayon ( 4 )  Polyester (8) Other I 
I (1) ~ y l m  ( 3 )  Fiberglass (s) Steel ( 9 )  unk I 

I CUPPING ,(I No (,) Yes ( 1 )  Unk PRESSURE LOSS SUSPECTED ,, 

Dup 1-9 Card 7 5 - 2 

PSI * 0"- -- 
3 6  

I,)  None  ( t )  Pre-crash ( ) Cras 
u 

3 

L NUMBER OF SLIDES* 
a C+) Post-crash (.) Unknown time 
z 38 
8 DAMAGED n( ) No (,I Yes ,describe 

L ( )Unk 

* 

1 DAMAGE CONTRIBUTORY TO ACCIDENT ( )3 Not Damaged ( )L No ( ), Yes ( ) Unk I 4n 

W ~ F R  GROOVE TREAD DEPTH* NO. GROOVES * 
7 -  I 



Dup 1-9 Card - 5 - 3 
rO 2/76 

RIGHT-FRONT WHEEL AND TIRE 

I INSPECTED ( ) Yes ( ) No,why [y)Unk I 
11 I 2 

$ ORIGINAL EQUIPYENT ( ) Yes ( ) No, desc r ibe  
13 / a. 

( LUnk 
I 
a 

Y 

D A M A G E D ( ) N o ( ) Y e s , d e s c r i b e  ( ) U n k  
rT 2 1 9 . d 

/ POSITION ( ) T h i s  P o s i t i o n  ( q )  Unknown P o s i t i o n  
4 I 

( USPECTED ( ) Yes ( ) No,why ( )Unk 
6 I 3. 9 I 

d ,7 
(1) k g u l t r  ( 3 )  Studded S n a  (5) Reg/Chlns (8) Other 

INTENDED USE 
18 

(1) Pass. Car (3)  Off b a d  (8) O t k r  

(2) R/S S n a  ( 4 )  Sna/Chlns (6)  Slick (9) Ulkrwm (2)  LIpht T N C ~  ( 4 )  Trat ler  ( 9 )  lhrknown 
0 - SIZE: + - - - - - - - - - - -  
9 r P  2Y 

" BRAND L-  
Y 

- - -  
L. 29 5 MODEL 
0- 

- - -  
Y 

32 

DOT CODE* ------------ 
35 +b I LOAD RANGE* - MAXI MUM LOAD* - --- MAXIMUM P S I  * -- 

YI +a 5L 

I RETREAD ( ) No ( ) Yes ( ) Unk 
s+ 2 I 9 5.5' A I 7 

TUBE ( ) N o  ( ) Y e s  ( ) U n k  - 

, CARCASS TYPE s b  ( I 1 Bias (2 Ekl ted-B ias  ( ) Rad ia l  ( ) Other  ( 9 Unk 
3 9 9 1 

BELT MATERIAL -- 
58 57 

SIDEWALL MATERIAL - 
G 

(0) M I e  ( 2 )  Rayon ( 4 )  Polyester (8) Other I 
i (1) Nylon ( 3 )  Fiberglass ( 5 )  Steel (9) Unk 
1 I 

Dup 1-9 Card - 5 - 4 
- 

WF R GROOVE TREAD DEPTH" NO. GROOVES * 
7 r -  i 

I CUPPING NO ( ) Yes ( ) unk 
I 9 

PRESSURE LOSS SUSPECTED ,, 
PSI * 25- 3 6  

[, 1 None (%) Pre-crash ( ) Cras 
u 3 

L NUMBER OF SLIDES* 
CI 

I+) Post-crash Unknown t ime 
z 38 
8 DAMAGED n( ) No (,) Yes,descri be 

L ( )Unk 

I DAMAGE CONTRIBUTORY TO ACCIDENT ( 1 Not Damaged ( ), No ( ), Yes (e)Unk I w 
* UNKNOWN 9 ' s  

C 



Dup 1-9 Card - 5 - 5 
r, 

LEFT-REAR WHEEL AND TIRE 

WHEEL 
I- \ 

INSPECTED ( ) Yes ( ) No,why (y)Unk 
11 1 2 

ORIGINAL EQUIPMENT ( ) Yes ( ) No, desc r ibe  (Y),Unk 
I I f  1 r 
3 

DAMAGED ( ) No ( ) Yes, desc r ibe  ( )Unk 
9 2 I 5 * 

T I  RE 
1 i I POSITION ( ) T h i s  P o s i t i o n  ( )  Unknown P o s i t i o n  

,h I Q I 
TREAD TYPE 

I7 
INTENDED USE 

18 
(1) Regular ( 3 )  studded Sncu (51 ReplCkrlni (8) Other ( 1  s .  r (3) Off Road (8) Other 

(2) m/S Snw ( 4 )  S n a / C h l n r  (6)  Slick (9) Unborn (2 )  L I # t  Truck (4)  Trrfltr (9) ~ l k n a a  

SIZE: ----------- 
d 9 18 

BRAND - --  
29 

1 
i 

MODEL - -- 
32 

I 
-1 

DOT CODE* - ----------- 
3s $6 

LOAD RANGE* - MAXIMUM LOAD* MAXIMUM P s i  * I ---- 
47 +f T - '  I 

RETREAD ( ) No ( ) Yes ( ) Unk 
51 * I Y s =  

TUBE ( ) No ( ) Yes ( ) Unk - I f I 
d i 

z CARCASS TYPE ( 1 Bias (1) Belted-Bias ( ) Radial  (I) Other  (q) Unk o 56 I 3 

NO. TREAD PLIES* - BELT MATERIAL - 0 
3 rt 56 SP W 
ci 
t; NO. SIDEWILL PLIES* - SIDEWALL PATERIAL - 
z i .8 4 

U(KWWN 9 (0) None ( 2 )  kyon ( 4 )  Polyester (8) Other I 
I ( I )  Myla (3)  Fibetglasr ($1 S t e e l  (9) W I 

Dup 1-9 Card 5 - 6 

OUIf R GROOVl  TREAD DEPTH" NO. GROOVES * 
7 -  I . . . . 

L- -- -- -- -- -- -- -- -- 
IJ ~ ~ a m  9 ' 3  33 

CUPPING ,(? No ( , )  Yes ( 9 ) Unk PRESSURE LOSS SUSPECTED ,,, 
r PSI * -- (,) None ( L )  Pre-crash ( ) ~ r a s d  
0 -  3 6 3 
u 

t NUMBER OF SLIDES* { ' )  Post -c rash ( ) Unknown time 
D 38 +' 0 

I 
Z 
8 DAMAGED r( ) NO 0) Yes ,descr ibe 

L 
( )Unk 

cI 

DAMAGE CONTRIBUTORY TO ACCIDENT ( ), Hot Damaged ( ), No ( ), Yes ( )Unk I * 9 

* IJNKNWN 9's 
d 



Dup 1-9 Card - 5 7 - 
2/76 

RIGHT-REAR WHEEL AND TIRE 

WHEEL * I 

ORIGINAL EQUIPMENT ( ) Yes ( ) No, describe ()Unk 
I 13 1 a 
3 

DAMAGED ( ) No ( ) Yes, describe ( )Unk 
rt 2 I 4 

I POSITION ( )This Position ( ) Unknown Pos i t ion  
4- I 1 I JNSPECTED ( ) yes ( 1 No,why 

4 1 a 
( )Unk I 

9 

TREAD TYPE 
I .I 

(1) bgulrr ( 3 )  Studded S n a  (5) RegIChlns (8) &her 

INTENDED USE 
id 

u - c - - - - - - - - - - -  SIZE: 
5 19 Z1T 
V 

BRAND 
I z - - -  
u 
C 29 

MODEL 
a- - - -  
u 3 t  

DOT CODE* ------------ 
3.5 $6 I LOAD FGNGE* - MAXIMUM LOAD* ---- MAXIMUM PSI * -- 

YI $II 5r 

I RETREAD ( ) No ( ) Yes ( ) Unk 
51 2 I '9 

TUBE ( ) No ( ) Yes (,) Unk - 55' A I 

CARCASS TYPE ( 1 Bias ( ) klted-Bias ( ) Radial ( ) Other ( ) Unk 
10 56 1 t 3 t 9 

BELT MATERIAL -- 
58 SF - 

SIDEWALL MATERIAL 
4 

(0) llme ( 2 )  Rayon ( 4 )  Polyester (8) Other 

I (1) wlon (3 )  Fiberglass ( 5 )  Steel (9) Unk 

Dup 1-9 Card 5 - 8 

an[ R G P O O ~ E  TREAD DEPTH* NO. GROOVES " 
7 -  I . . . . . . . -- -- -- -- -- -- -- -- -- -- 

W LNKNWN m 9 ' s  - 33 

CUPPING ,( ) No ( ) Yes ( ) Unk 
2 I 9 

PRESSURE L3SS SUSPECTED 3,, 

PSI * g- 3 6  1,') None (%) Pre-crash ( ) Cras 
W 

3 

k NUMBER OF SLIDES* 
c3 (i) Post-crash (.) Unknown time 
Z 38 
Q DAMAGED n( ) No (,) Yes,describe 

A ( )Unk 
I DAMAGE CONTRIBUTORY TO ACCIDENT ( )J Not Damaged ( ), No ( ) ,  Yes (a)Unk 1 

+c' 





ACC IDENT SCHEMATIC 

CASE VEHICLE (A)  : OTHER VEHICLE (B) : 

ACC IDENT DESCR I PT ION: 





Dup 1-9 Card 9 
10 

SUPPLEMENTARY DATA--VEHICLE 

STEERING WHEEL 
I L 

( ) I O r i g i n a l  Equipment 
( ) 9 Unknown 
( ) 2 Non-0. E. , descr ibe - 

A1 R CONDITIONING EQUIPPED 
i e 

( ) 1 Yes 
( ) 2  NO 
( ) 7 Unknown 

GLAZING OBSTRUCTIONS 
13 

( ) 2 None 
( ) q Unknown 
( ) I Yes, type and 1 oca t ion  - 

CARGO 
17 

( ) L None 
( )=I Unknown 
( ) I Yes, descr ibe  l o c a t i o n  and 

es t imate  we ight  

/ SUSPENSION MODIFICATIONS I 1 
14 

( ) 2 None 
) q Unknown 

( ) Yes, descr ibe 

I FUEL LEVEL I 

Vehic le Capacity Weight 
(Maximum Load) 

PLACARD INFORMATION 

Vehic le Average, Minimum, o r  
L i g h t  Load 

---- LBS . 
& L q 

Manufacturer 's  Recommended T i  re Manufacturer 's  Recomended T i  re 
Pressure a t  Capacity Weight Pressure a t  Average o r  Minimum 
(Maxi mum Load) Load 

FRONT - - PSI 
2.2. 

REAR - -  P S I  
29 

FRONT -- PSI 
33 

REAR -- P S I  
Y'L 



RIGHT-FRONT SEATING SYSTEM 

I TYPE OF DAMAGE 
I 

DAMAGE TO ADJUSTERS (0,1,2,3) 

(2) None 
(4 )  Chucking 
(5) Deformed and Released 
(6 )  Separated 
(8) Swivel  Damage 
(0 )  Unknown 

- 
3'f 

CASE VEHICLE MALFUNCTION i 
( 0 )  Unknown 
( 1 )  M a l f u n c t i o n  d e f i n i t e  
( 2 )  No M a l f u n c t i o n  
( 4 )  M a l f u n c t i o n  p robab le  
( 5 )  M a l f u n c t i o n  p o s s i b l e  
( 6 )  D r i v e r  c la imed m a l f u n c t i o n -  

No i n v e s t i g a t i o n  

(01 ) Brake System 

(02)  E x h a u s t s y s t e m  1 - 
LOCATION OF SEPARATION 

(3) Not  A p p l i c a b l e  
(4) A t  F l o o r  
(5) A t  A d j u s t e r  
(6 )  A t  Seat  
(0) Unknown 

HEAD RESTRAINTS (R i  g n t  F ron t )  

Equipped (1,2,0) 
Removed P r i o r  t o  C o l l  i s i o n  
(1 ,23390) 
Reta ined Du r i ng  C o l l  i s i o n  
(1,2,3,0) 
Damaged (1,2,3,0) 
Occupant Con tac t  
(1,2,3YO) 

HEAD RESTRAINT ADJUSTMENT 
AT TIME OF COLLISION 

(3) No t  A p p l i c a b l e ,  None 
( 4 )  UP From Seat Top 
( 5 )  Down on Seat  Top 
( 6 )  I n t e g r a l  
(0 )  Unknown 

WAS THIS SEATING POSITION 
OCCUPIED? (1,2,0) 

- 
3c, 

- $7 

- %I 

- :I 
-+, 

, 

- 
SL 

(03) S t e e r i n g  Sys tern 

(94)  Suspension System 

(05)  T i r e s  

(06) E l e c t r i c a l  System 

(Q7) T h r o t t l e  System 

(08) D r i v e r  Con t ro l s  

(09) Power T r a i n  

(10) Fuel System 

(11)  V i s i b i l i t y  I t ems  

- 
- 
- 
- 
- 
- 
- 
- 
- 

(12) Other :  I - 
(13)  A p p l i c a b l e ,  b u t  Unknown- 

I 
P r imary  I t e m  Noted Above 

(01  t o  13)  f rom above 
(00)  None 

7 7 
( 99 )  Unknown 

I 

I I 

M D  ROUTINE MAINTENANCE 1 I 

BEEN PERFORMED (0,1,2) 1 I 
I - 

' J ~ /  
I 



FORM VERSION NUMBER 

- 1 REPORT NUMBER - - - - - - - - 
2 3 4 5 6 7 8 9 INVESTIGATOR - I I PUNCHED 

I 

- TIME OF COLLISION I AM PM 

DATE OF FIELD INVESTIGATION 

CARD NUMBER 

KEYPUNCH ONLY: 

DATE REC'D. 

/ DATE OF COLLISION Ti- I 

0 1 CIRCLE PHOTO RECORDS MADE: 
to  11 SLIDES NEGATIVES POLAROIDS - I 

(99/99/99) Unknown I REPORT PREPARED BY I 

VERIFIED 

I Case V e h i c l e  ONLY I 
LOCATION 
STATE : ( F I P S  Code) 

CITY, TOWNSHIP, ETC.: 

AREA 
(1) URBAN 
(21 RURAL 
(01 UNKNOWN 

LOCALITY 
(11 MANUFACTURING OR INDUSTRIAL 
(2) SHOPPING OR BUSINESS 
(3) APARTMENTS 
(4) SCHOOL OR PLAYGROUND 
(51 RESIDENTIAL 
(61 FARM 
(71 UNDEVELOPED 
(01 UNKNOWN 

ENVIRONMENTAL CONDITIONS 
LIMITED ACCESS HIGHWAY 

(1) YES 
(2) NO 
(01 UNKNOWN 

ROAD TOTAL T R A F F I C  LANES 
(1) 1-Lane 
(2) 2-hne Caoe Vehicle 
(3) 3-Lane 
(4) 4 or More Lane* 
(5) 4 or Nore Lanes Divided 
(6) Parkin( Lot. Driveway 
(7) Other, e.8. U hrckm, I r p o  
(01 u- 

OTHER ROAD TOTAL T R A F F I C  
LANES ( I F  AT INTXRSECTION) 

CHOOSE FROM ABOVE LIST OR 
(9) NOT APPLICABLE 

TYPE OF ROAD SURFACE 
( l ) A s p h a l t ,  B i t u m i n o u s  C o n c r e t e  
(21 CONCRETE 
(31 GRAVEL 
(41 MORE THAN ONE TYPE 
(5) OTHER: 
(0) UNKNOWN 

PUNCH 
CODE 

ROAD ALIGNMENT 
VERTICAL PLANE 

(1) LEVEL 
(2) CREST OF HlLL 
(31 SLOPE- 2% g r a d e  
(4) BOTTOM OF HlLL 
(01 UNKNOWN 

PUNCH 
CODE 

- - 

- 

- 

- 

- 

- 

- 

I HORIZONTAL PLANE 

CARD 
COL. 

18-19 

20 

21 

2 2  

23 

24 

25 

(I) STRAIGHT 
(21 CURVE 
(0) UNKNOWN 

SURFACE COVERING 
(01) DRY 

WATER 
(02) DAMP 
(031 WET 
(041 PUDDLED 
(05) UNKNOWN AMOUNT 

SNOW 
(061 LOOSE 
(071 PACKED 
(081 CONDITION UNKNOWN 

(09) ICE 
(101 SLUSH 
(11) SPILLED GRAVEL 
(12) OTHER: 
(00) UNKNOWN 

PRECIPITATION 

(1) NONE 
(21 RAIN 
(31 SNOW 
14) HAIL 
(51 SLEET 
(61 OTHER: 
(01 UNKNOWN 

RATE OF PRECIPITATION 

(31 NOT APPLICABLE 
(41 LIGHT, MIST 
(51 MODERATE 
(6) HEAVY 
(0) UNKNOWN 

SURFACE SLIPPERY 
(1) YES 
(2)NO 
(0) UNKNOWN 

CAR0 
COL. 



ENVIRONMENTAL CONDITIONS POSSIBLE MECHANICAL MALFUNCTION 
- - -  

SPEED LIMIT 
(1) 525  MPH 
(2) 26-30 
(3) 31-35 
14) 36-40 
( 5 )  41-45 
(6) 46-55 
(7) S 6 5  
(8) 66-75 
(9) OVER 75 MPH 
(0) UNKNOWN 

ROAD DEFECTS 
( 1 )  YES,TYPE UNKNOW OR OTHER 
1 9 \  Rln { ' I  1,J 

( 3 )  P9TPOLE,BUCLLING,ROAO DISREPAIR 
( $ 1  PAISE3 09 SUNKEY SE::ER 
( 5 )  PJISED 09 SUYiKE'I RR GRdDE CROSSING 
(61 PPOP FRO'I ROAO TO SHOULCER 

PUNCH CARD 
CODE COL. 

- 33 

- . 34 

I TEMPERATURE, O F  1 1  
( 1  ) BELO:! ZERO 
( 2 )  0-19 
( 3 )  2P-29 
( 4 )  3'3-34 
( 5 )  35-39 
( 6 )  4 0 - 5 9  
( 7 )  6 0 - 7 9  
( 8 )  ao-99 
( 9 )  100 or over 

CROSSWIND 
(1) NONE 
(2) LIGHT 
(3) STRONG 
(4) STRONG & GUSTY 
(0 )  UNKNOWN 

TIME OF DAY 
(1) DAY 
(2) NIGHT 
(3) DUSK 
(4) DAWN 
(0) UNKNOWN 

VISIBILITY LIMITATION (for a c c i d e n t )  
( 1 )  Hone 
( 2 )  Cloudy - lbrk  
( 3 )  Fog 
( 4 )  S qoke 
( 5 )  Windshield C o n d i t i o n  
i6 j  G l a r e  
(7 )  Other:  
( 8 )  Rain 

1 YlSlBl LlTY OBSTRUCTION ( f o r  a c c i d e n t )  i - - t - l  
( 2 )  B u i l d i n g  
( 3 )  S l g n  
( 4 )  Bushe. 
( 5 )  Tree 
( 6 )   ill' o r  Curve i n  Road 
(7)  Other:  
( 8 )  V e h i c l e  i n  Transport 
( 9 )  Parked V e h i c l e  
(0)  Unknown - 

NVESTIGATION OF THE POSSIBILITY OF 
ECHANIC '4L MALFUNCTION n 

[7 TIRES 

NUIBEX OF I Ells INVOLVED 

WAS COMMENT ABOU ECHANICAL 

(2) NO 
(0 )  UNKNOWN 



POSSIBLE MECHANICAL MALFUNCTION 

COMMENTS AND OBSERVATIONS OF INVESTIGATOR ABOUT THE POSSIBILITY OF MECHANICAL MALFUNCTIONS: 

INVESTIGATOR: 

DATE OF INVESTIGATION: 

DATE OF REPORT: 



I 
(99) Other 

GENERAL INFORMATION 

*WHERE (1.2,01 IS INOICATEO. USE 1 FOR Y E S  
2 FOR N O  
0 FOR UNKNOWN 

COLLISION CONFIGURATION 
(of case vehicle)  

VEHICLE TO OBJECT (1,2,0)* 

ROLLOVER 11,2,01° 
(go0 o r  more) 

RAN OFF THE ROADWAY(l.2.0)' 
(Before  f i r s t  Impact) 

VEHICLE TO VEHICLE 
(1) Yar, Codiguration 

unknown 
(2) No 
(3) Head-on (F Co F) 
(4) Intersection cype L 

(5) Side-wipe 
(6) Rear-lmpoct (F and B) 
(7) Other: 
(8) Intcrstccion type T 
(0) Unknovn 

VEHICLE 70 STOPPED VEHICLEl1,2.0)* 
T i t h e r  vehicle) 

CASE VEHICLE DRIVER'S 
ABILITY TO DRIVE IMPAIRED BY 
(CHOOSE NO MORE THAN TWO) 

100) UNKNOWN 
(02) NONE 
(03) ORlNKiNG INVOLVED (Broad) 

V E H I C L E  TO K3VING V E t l I C L E ( 1 , 2 , 3 ) *  
OTHER CnilFI C U R P , T I G N ( ~ , ~ , O ) *  ( 

( 5 )  N o n - C o l l l s t o n  o n l y  

I 6 )  V e h i c l e - p a r t  t o  V e h l c l e  
7 )  V e h t c l e  t o  O.V. T r a i l e r  

I 8 )  S e l f - i n d u c e d  
9 )  Veh t o  O b j e c t  t o  Ych 

VEHICLES INVOLVED 
TOTAL NUMBER (INCLUDING 
CASE VEHICLE) In Accident 
(0) Unknown 

OBJECTS CONTACTED 
(02) None 
(00) Unknown Object 

PUNCH CODE 

- 

- 

- 

- 

- 

- 47 

- 48 

- 49 

COL 

42 

43 

44 

45 

46 

PUNCH 
CODE 

CARD 
COL. 

58-59 

6 0 4 1  

(04) Drunk By Local  Lega l  Standards 

(03) Other Automobile Enter Only Damage- o r  
(04) Ground ( r o l l o v e r  on ly )  lnJur~-Produclny Objects  

I n  Ordcr o f  Contact - 63 (05)  Guardrail 
( 0 6 )  Bridge ( r a i l )  1:; i:::,, 

(05) ASLEEP (BAC g iven)  
(061 FATIGUE 
(071 RECKLESSNESS 
(OBI INAlTENTION 
(091 LACK OF TRAINING 
(10) EMOTIONAL STATE 
(111 MEDICATION 

(12) Drugs ( n a r c o t i c )  
ILLNESS (OX' o t h e r w i s e )  

(141 INFlRMlTlts 
115) PHYSICALLY HANDICAPPED 
(16) OTHER. 

SOURCE OF INFORMATION: 

09) Embankment (snowbank) 
(101 Cu lver t  
(11) Fence 
(12) Pole o r  Tree 
(13) Pedestrtan 
(14) Large Anlmal 
(15) Motorcycle 
(16 )  Large Truck--Type Unknom (see 20-25) 
(17) Tra in  

- - 

- , 

, , 5051  

(18) Pedalcycle (bicycle*)  1, , 62.53 
(19) Bu i ld ing  / 
(20) LlghtIPlckup Truck, Small Van, Carryal l  / 
( 2 2 )  Tractor without t r a i l e r  
(23) Van de l i very  (wa lk - in ls tep  van) 
( 2 4 )  Stra igh t  truck. motor home 
(25) T r a c t o r - t r a i l e r  combfnatlon - - 64.55 
26 Hul tt-purpose vehtcle (jeep) 

1281 Bus 
(29) T r a t l e r  

ERSONAL INJURY (1.2,01* 
(40) Object dtsengaging from other vehlc le - - 68 17 (SO) Hydrants, short posts. stumps 
(51 ) p a i l  box ( r u r a l ) .  small posts/ t rees PROPERTY DAMAGE (I,Z.O)* 
(32) Pier ,  P i l l a r  (e.g., br idge support) 
(53) Retaining wal l ,  abumcnt. Hlway f i x t u r e s  
( 5 4  Impact a t tenur to r  
( $ 5 1  Brcatrwav F 1 ~ t u r e r  



COLLISION SKETCH 

Based on Information From 
, 8 _ . ._ , - .  . t -.-- - - 

- 1. Draw heavy lines to show highway detail - - .  - . - . . - . - - . - + . * . , , , . ' . --. 
. . . . . . . . . . . . . . . . . . . . . .  - at the location of coiliron. . . . . . .  , . .  , . , . , .....-.. - - -. - 

2. Give name of streets and highways and US, . . . . . .  , ............ *-.A 

- State and Interstate Route numbers, if any. - A _ -  ._ -- .. - - 
. . . . . . . . .  . . .  ...... ......... - 3. Identify all objecn in sketch. Case vehicle -. .. a I 

.................... . . . . . . .  . . .  . . 
,- should always be labeled "A". Time 

, , - , + 

. . . . . . . . . . .  r . r  . . . . .  ..-*.+-. -.-- ...--.. i* ' . ---- - sequence numbers may be added . . . . .  , . . .  , _ ,  . i_ . . _  _____-___A-.. ... - 
- (e.g., A l ,  AZ). . _ _._ _ _ _ ~ _ _  _ _--._-_.- - - + ~  

- 4. Include dimensions when possible. ............................. - 
- . . . . . . . .  . +  ....... 

_____.__C___ p.-. ._ -._-_ -- ---- _.& -_------- -L - 
_ - - -  .............-...... - ---- +--- 

I ---- ' ' ,  -- , ....&.. - ..............._.._..._....... . ____ __r..__._ . . .  ......... __ -_____-_-- -i ' , 
' 8 I 

- * 7---. --+ - -- .- - . -- -> ----A- *- 
-S . .. . . . . . .  ,. . .  , ..... , . +  . .  . .  --.--- 

___. _ . ~ _ -  _ __-I.._+ +___-__C_i 
, , +- 

I-,+ --..-, ..... ............. L.. ----.-&.A- L~ ..--+-----,..: ,--+-- L-L.-.+.!- :-.A- 
1 8 ,  ' . . . . . . . . . . .  . .-.... . .... ,-__- .-._+,. ....-,.+ L ---.,-.,...---.-. C -  I j : ---., 

I II_ 
--L-L-- ;.+!~+; *. ' 

I ,  I I . . . . . - . .  . .  . 
I I 

r.-. . .  ,.. -.--, . . . r - - - .  -.... ..-. " ' +  A--+ i ---- ' -_ -+--I_i- 
I ,  . . .  . x 

, , 
__--_i__T- . . - . - . ---i ----- i ----. 1 

0 
d-. - +..---- -- I- 

. . . . . . . . . . . .  ................... _ - _ _  _._-__ ' - . V. M-----.+. . I .  P 
--- --------.---.-- .--.. . .  , , ........... , + ...- -- .-.-.-- 

VY .............. . ---- ___-I_ ...-... a _ _ - _ . c - ~ _  ... . -- - 
-.-- .......................... , . . . .  +~ . ~ * -  ....... .... - .. - .? ..... 8 ' 

2 
---I - 9 

-------.-. . - - 
,-_----_-,. L.. . , .. . . . . - .  .-.-----,---- 

2 
. . . . . . . . . . . .  --__-___ . --_-_ r-. . . . - . . . . . .  , . . . . . . . . . .  -. -..,. ..-................... ... 

-1 
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4 
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DESCRIBE COLLISION EVENTS 

INFORMATION SOURCES: 

REPORTED BY: 
(Attach Pollce Report) 

c o ~ ~ ~ ~ ~ s ( I n c l u d e  3rd v e h i c l e  speed es t ima te )  
VY 
D 
LU 
W 
0 
V) 

CASE VEHICLE 
ESTIMATED SPEED* (MPHI 

PRIOR TO IMPACT 
ESTIMATED BY: 

.- .. 
A t  FIRST Impact 

EST1 MATED BY: 

'IF SPEEDS ARE UNKNOWN, ENTER 999: (888) f o r  Other Vehicle Itnot appl jcable" - ~ N D  OF  CARD 01 

OTHER VEHICLE 
ESTIMATED SPEED* (MPH) 

PRIOR TO IMPACT 
ESTIMATED BY: 

A t  FIRST Impact 
ESTIMATED BY: 

PUNCH 
CODE 

- - - 

- -  

CARD 
CO L. 

66-68 

69-71 

PUNCH 
CODE 

- - - 

- - - 

, 
CARO 
co L. 

72-74 

75-77 



OTHER VEHICLE 
NOTE: A complete analysis of this accident requires that a minimum amount of information be obtained on the other 

vehicle(s) involved. Therefore, the information on this page should be completed even though a separate long 
form may be fil led out on these other vehicles 

I 1 1 
DUPLICATE COLUMNS 1-9 FROM PRECEDING CARD 0 2 

10 11 

OTHER VEHICLE DESCRIPTION 
VEHICLE IDENTIFICATION NUMBER 

DAMAGE INDEX (OTHER VEHICLE) 

MAKE 

12 13 14 15 16 17 18 19 20 21 22 23 24 

MODEL 

CODE TO BE INSERTED 

MODEL YEAR 

VEHICLE DAMAGE 
(This space may be used to enter details and notes 
about the other vehicle. See page 9 for instructions.) 

Shipping Weight (pounds) 
32 33 34 35 - - - - I  

1 .  

ODOMETER READING 
IF OVER 100,000: 

(USE 99999 ) rco: 
PUNCH CARD 

BODY STYLE 

( W e  Sun Roof ar 1 r o  5.  not 6) r I 
(1) 2-Door Hardeop (no upper B p i l l a r )  
(2 )  2-Door Sedan o r  Coupe (any upper B) 
(3) &Door Hardcop 
(4) Ci)oor Sedan 
(5) S t a t i o n  Wagon or T i c L p  Car 
(6) Converc:ble - ssic or  b r d  shall  
(7)  Van (not walk-ln) 
(8) Truck ( i r c .  piiiuos+rarrpalls) 
(9) Other (0.8. boa, jeep, train) 
(0) Unknovn 

N U M B E R  O F  C Y l I h D E R S  O R  R O T O R S  
( E n t e r  N O "  i f  Cnknown)  1 - 1 4 2  1 

H I G H  P E R F O A M A S C E / 4 I R  B A G  E O U I P P E D  
(0) N o  A / @ :  Unk if H i g h  P e r f .  
( 1 )  !to A / % :  H i g h  P e r f o r m a n c e  
( 2 )  110 A / e ;  N o t  H i g h  P e r f .  

Fir  8 a a  E a u i p o e d  ( a n y  e n g i n e )  a n d :  
( 4 )  Any D e p l o y m e n t s  
( 5 )  No D e p l o y m e n t s  
( 6 )  D e o l o y n e n t  Unknown 
( 9 )  ~ o t h  r c g h  P e r f o r r a n c e  a n d  A / B  

E a u i o 9 . d  Uni tnobn 

NUMBER OF OCCUPANTS 1- -1  44-45 1 
VEHICLE LOADING I I~ 

(4) BELOW FULL RATED LOAD 
(5) NEAR FULL RATED LOAD 
(6) ABOVE FULL RATED LOAD 
(0) UNKNOWN 

I I 1 

'WHERE (1,Z.O) IS INDICATED, USE 1 FOR YES 

COMMENTS: 

IF  SEPARATE REPORT WAS 
MADE, GIVE REPORT NUMBER I 

1 
ENDOF CARD 02 

2 FOR NO - . .  



CASE VEHICLE 
CARD 
COL. 

47 

48 

49 

50 

51 

52 

PUNCH 
CODE 

- 

- 

- 

- 

- 

- 

VEHICLE LOADING 

(4) BELOW FULL RATED LOAD 
(5) NEAR FULL RATED LOAD 
(61 ABOVE FULL RATED LOAO 
(0)  UNKNOWN 

EQUIPMENT OPTIONS 

TRANSMISSION 
14) AUTOMATIC + S-i h c - t i c  

(5 )  MANUAL 
(0) UNKNOWN 

STEERING 
(4) POWER 
(5) MANUAL 
(01 UNKNOWN 

BRAKES 

(41 POWER 
(5) MANUAL 
(01 UNKNOWN 

BRAKES - TYPE 
(4) DRUM . ALL WHEELS 
(5) DlSC - FRONT WHEELS 
(6 )  DISC - ALL WHEELS 
(01 UNKNOWN 

BRAKE ANTI-LOCK DEVICE 
(2) NONE INSTALLED 
(4) TWO-WHEEL 
( 5 )  FOUR-WHEEL 
(0) UNKNOWN 

. 

Q 53 

CASE VEHICLE REPAIR OR 
REPLACEMENT COST $--,, 

Unknown (9999) 54 55 56 57 

CASE VEHICLE DAMAGE INDEX 
PRIMARY DAMAGE - - - -  - - - -  - 

58 59 60 61 62 63 64 

SECONDARY DAMAGE - - - -  - - - -  - 
65 66 67 60 69 70 7 1 

DUPLICATE COLUMNS 1-9 FROM PRECEDING CARD 
Q 
10 1 1  

CASE VEHICLE DESCRIPTION 
VEHICLE IDENTIFICATION NUMBER 

/ BODY STRUCTURE 

I 
-I l 2  

13 14 15 16 17 18 19 20 21 22 23 24 

i MAKE 

2 FOR NO 
0  FOR UNKNOWN 

- 

- 

M 

- - 

" 

L 

- 

42 

43 

- 

45-46 

(1) Body and Frame 
(2) Unitized 
( 3 )  Integral-Stub fra;lle 
( 4 )  Body and Platfon-Frane ( e . g .  , ~ i :  bug) 
( 9 )  Other: 
1 0 )  Unknown 

NUMBER OF C Y L I B D E R S  09 R O T I R S  
( E n t e r  "0" I f  ~ n k n o w n )  

HISH PERFORXA':CE/A!? ?;'; E ? ! J I P P E D  
(0) I;o A / ? ;  i Jnk if r i i c h  P e r f .  
( I )  !;o A / B ;  ~ l g h  p e r f o r ~ 3 n c e  
( 2 j  I;o d / 5 ;  riot H i ? h  P e r f .  

Air 8 s g  E o u i p p e o  ( a n y  e n g i n e )  and :  
( 5 )  Any C e p l o y n e n t s  
( 5 )  B O  Deployments  
(6) Depl o y - e n t  Untno8<n 
( 9 )  B o t h  $ i g h  P s r f o r r a n c e  and A / B  

E a u i c o e d  Ucknc,,vn 

NUMBER OF OCCUPANTS 

(Enter 92 if unknown) 

'WHERE 11,2,0) IS INDICATED, USE 1 FOR YES 

MODEL 

COO€ TO BE INSERTED 

----- 
25 26 27 28 29 

MODEL YEAR 19 - , 
30 31 

Shipping  Weight (pounds)  - - - - 
32 33 3A 35 

ODOMETER READING - - - - -  . 
( ) IF OVER 100,000: 36 37 38 39 40 
USE 99 999 

BODY STYLE 

(Code Sun Roof a 8  1 t o  5, not 6) 

(1) 2-Door Hardtop (no upper B pil lar)  
(2) 2-Door Sedan o r  Coupe (any upper 8) 
(3) 6-D00r Hardtop 
(4) 4-Door Sedan 
(5) S t a t i o n  Wegon o r  P i c h p  Car 
(6) C o n v e r t i b l e  - s o f t  or hard s h d l  
(7) Van (not  va lk - in )  
(8)  ruck (ir;, c l c k u o s b ~ 3 r r ~ ~ l l s )  
(9) Other (e .8 .  bur,  j eep ,  t r a i n )  
(0) Unknown 

PUNCH 
CODE 

- 

CARD 
COL. 

41 
- 



EXTERIOR DAMAGE 

DUPLICATE COLUMNS 1-9 FROM PRECEDING CARP 0 - 
10 11 

0 F O R  UNKNOWN 

EXAMPLES. 

FRONT OR REAR 

t-i I 
ROOF 

( R E F E R E N C E  TO T O P  
OF D O O R  SILL O R  

W I N D O W  SILL) 

. ~. 
2 F O R  NO 



EXTERIOR DAMAGE 

F IELD INVESTIGATOR INSTRUCTIONS: 

1, Indicate crushed areas by  out l in ing new perimeter o f  vehicle and shading the damaged areas 

on the large sketch below. Use as many sketches as ncessarv t o  completely describe t he  damage, 

2. Enter the dimensions on  the ske~ch(es) measured t o  the po in t  o f  max imum penetration by  the 
obiect(s) contacted. Use the examples on  the facing page as a guide. 

3. Enter the three dimensions t o  the center o f  the wheels (wheelbase, f r on t  and rear overhangs1 
on both  sides of the car. 

I 4. A d d  other dimensions as necessary t o  completely describe the damage. 



WHEELS AND TIRES 

'WHERE (1.2.0) IS INDICATED, USE 1 FOR Y E S  
2 FOR NO 
0 FOR UNKNOWN 

WHEELS 
CODE COL. 

SIZE 
ORIGINAL EQUIPMENT TYPE 

FRONT (1,2,0)* - 30 

REAR (1,2,0)' - 31 

DAMAGED ( 1  ,2,01° - 32 

DESCRIBE DAMAGE AND 
NON O.E. WHEELS 

MANUFACTURE 

TIRES 

TREAD TYPE 

(4) REGULAR 
(5) NON-STUDDED SNOW 
(6) STUDDED SNOW FRONT - 33 
(7) 'SLICK' 
(8) LEFT AND RIGHT 

SIDES DIFFERENT 
(9) OTHER: - 34 

(0) UNKNOWN 

TREAD WEAR 

(4) LIGHT \ 

(5) MEDIUM 
(6) HEAVY 
(7) BALD 
(8) LEFT AND RIGHT 

SIDES DIFFERENT 

*FRONT - 35 

(9) OTHER: REAR - 36 
(0) UNKNOWN 

PROFILE 
\ 

(4) REGULAR 80'7' 

(5) WIDE OVAL 70.60.50 

(6) LEFT AND RIGHT 
SIDES DIFFERENT 

' FRONT - 37 

(71 OTHER: REAR - 38 
(01 UNKNOWN 

CARCASS TYPE 

(4) BIAS PLY 
(5) BELTED-BIAS PLY 
( 6 )  RADIAL PLY - 39 
( 7 )  LEFT AND RIGHT 

SIDES DIFFERENT 
(81 OTHER: REAR 
( 0 )  UNKNOWN 



HOOD PERFORMANCE 
(FRONT OF VEHICLE) 

HOOD LATCH(ES) 

RELEASED ( 1 , 2 , 3 , 0 ) .  

DAMAGED ( 1 , 2 , 3 , 0 ) *  

JAMMED (1 ,2 ,3 ,0 ) *  

HOOD HINGES 

DAMAGED ( 1 ~ 2 t 3 . 0 )  

LEFT ( 
SEPARATED 

( 1 , 2 , 3 , 4 , 5 , 0 ) * *  

DAMAGED ( 1 , 2 , 3 , 0 )  

RIGHT 

SEPARATED 
( 1 , 2 , 3 , 4 , 5 , 0 ) * *  

HOOD REMAINED ON VEHICLE (1,2,3,0) 

REAR EDGE OF HOOD 

ELEVATED ( 1 . 2 . 3 . 0 )  

CONTACTED WINDSHIELD(1 , Z , 3 . O )  

1.1 
PENETRATED WINDSHIELD ( 1 , 1 , 3 , 0 )  * 

OPTIONAL HOOD INSTALLED (1 .2 .3 ,O)  

ENGINE OR TRANSMISSION 
MOUNT SEPARATION ( 1 , 2 , 3 , 4 , 5 , 0 )  

STEERING COLUMN 
FLEXIBLE COUPLING 
EQUIPPED ( 2 )  No 

PUNCH 
CODE 

- 

- 

- 

- 
- 

- 
- 
- 

- 
- 
- - 

- 
- 

- 

FRONT 

CARD 
COL. 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

5 1  

52 

53 

54 

, 
- sr 80 

END OF 
CARD 04 

(6) Rag -- 
( 7 )  pot - 55 ORIGINAL LENGTH, (F) 
( 8 )  Universal 
(9) Other 

- 56 
TELESCOPED LENGTH, ( G )  

SEPARATED ( 1,2 DIFFERENCE (F-G) - (tolerance + 0.6 i n . )  

DESCRIBE : 

EXTERIOR 

ENGINE COMPARTMENT TELESCOPING UNIT 
(SEE DRAWING ON PAGE 18 FOR LOCATION) 

0 I C 
Q 

(..-lab ) 

I 

a 6 7 - i " '  

--- . b 

(777) Devf ce Extended 
Not Equipped, (999) Unknown 
Qmpressed, UnJknown Amount 

*USE: 1*lES 3-h0T APPLICABLE **USE: 1-YES,TY?E UNKXOWN 4-PARTIAL SEPARATION 
2-NO 0-UNKNOWN 2-YO J=COSlPLETE SEPARATION 

3-NOT APPLICABLE 0-UNXhOWN 

I 

TYPE OF UNIT 

(5)  None Installed 
(1-6) See Sketch Above 
(8) Double U-Joint or 

Flexible Cable Joint 
(9)  Others 
(0) Unknown 

PUNCH 

- 
57 



FIRE LEFT EXTERIOR 

LEFT ROOF SIDE RAIL 

DUPLICATE COLUMNS 1.9 FROM PRECEDING CARD 0 6 
10 11 

i DAMAGED (1,2,3,0)' 
t 

BUCKLED (1,2,3,0If 

3-SOT A P P L I C A B L E  
O-U,lKh'O;SN 

CARD 
COL. 

12 

13 

14 

(Acc ident  Viewoint)  

(1) Fire - time u n k n m  
(2) Na Pire 
(4)  PrcCrash Fire Start 
(5) At-Crarh Fire Stare 
(6) Post-Crarh Fire Start 
( 0 )  Unknown 

Or FIRE (to Case Vehicle) 

0)  t:o Pire,  Not Applicable 
(4) Minor - ensily extlnguishcd 
(5) &jor(e .g: ,  ent ire  lnterlor or 
(0) UnLcnovn enginel 

TIRE ORIGIN (in Carr Vehicle) 

(3) No Fire,  Not Applicable 
(4) Engine Comparment 
(5) P~rsenger  Compartment 
(6) Luggaga Compartment 
(7) rue1 Tank, llnem, f l l l e r  
(8) Other: 
(0) Unknaua 

NOTES ABOUT FIRE: 

LEFT PILLARS 

PUNCH 
CODE 

- 

- 

- 



REAR EXTERIOR 

FUEL TANK AND LINES 

APPROXIMATE FUEL LEVEL 
AT TlME OF IMPACT 

(4) LESS THAN 1 12 
(5) 112 OR MORE 
(0) UNKNOWN 

TANK RETENTION 

(4) COMPLETE RETENTION 
(5) PARTIAL DISENGAGEMENT 
(6)  COMPLETE DISENGAGEMENT 
(0) UNKNOWN 

TANK DEFORMED (1,2,0)* 
includes neck 

FUEL LEAKAGE PRESENT (1,2,0)' 

LOCATION OF LEAKS ii 
FROM THE TANK 11,2,3,0)* 

1 
FROM THE NECK (1,2,3,0)* 

1 
FROM THE LINES (1,2,3,0)' 

TRAILER AND HITCH 
, (1) Yae, M a  U n k m m  

(2) NO b i t e r  
(3) Bal l  ard S o c b t ,  Tmporary Bmprr 

( a . g . ,  rental  c l a p o n )  
(0 Ball ard Sockat, Smprr o d g  

( . . I . ,  l igbc truck) 
(3) Ball a d  Socket - Frmr Bitch 

(a  g , f r n a  rof bumper) 
(6) Lqurli#ing, load d i r t r i b u c i q  
(7 )  Ung ard P int l e  ( e  8 . .  doubla tractor) 
(8) F i t  th Uherl ( e . g . ,  a r i )  
(9) Other (a .8 . .  c l w i s  a d  pin) 
(0) u n h ~ ~ n  

TRAILER BEING TOWED 

. 

- 

PUNCH 
CODE 

I 

- 

- 

- 

- 

- 

- 

- 

- 

- 

* 

LEFT EXTERIOR 

SlDE STRUCTURE - LEFT SlDE 

LEFT BODY MOUNT 
SEPARATION (:1,2,3 0) '  

'Lmti., 
If door hinges and latches were not damaged 
and doors dtd not jam or open dur~ng colliston, 
and contlnulty of the stde structure was 
ma~ntatned, place a "I" tn code column. 
Codr rrwlnder o f  column 

DOOR LATCHES 

' DAMAGED (1,2,3,0)* I LEFT FRONT 

RELEASED 11,2,3,0)* 

i DAMAGED (1,2,3,0)* 

LEFT REAH 

RELEASED (1,2,3.01* 

DOOR HINGES , DAMAGED 11.2.3,O) 

LEFT FRONT < 

SEPARATED - 
( 1 , 2 , 3 , 4 , 5 , 0 ) * *  

\ 
DAMAGED 11,2,3.0)* 

LEFT REAR 

SEPARATED 
( 1 , ~ , 3 , 4 , s . o ) * *  

CONTINUITY OF SIDE STRUCTURE 
MAINTAINED (1,2,3,0)* 

i . e . ,  I s  Side Boundary Broken 
Yot r e s t r i c t e d  t o  v e h ~ c l e s  w i t h  
re inforced a i d e  s t r u c t u r e .  

DOORS OPENED DURING 
COLLISION 

CARD 
COL. 

49 

50 

51 

52 

53 

54 

55 

56 

57 

9 

PUNCH ,,,, 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

(AT TIME OF COLLISION) 

(1) Tw, U n b a m  
(2) Xo (hitch.  m c r a i l u )  
(3) Hoe Applicable (no hitch)  
(4) Travel Tr*ilar/Cmpar 
( 5 )  Yabila am. 
(6) Boat/Snoraobilm/AFJ Trml1.r 
(7) RmralICargo Trai ler  
( 8 )  Car 
0)  0 e b a 1  
(0) Uobmm 

I - P A R T I 4 L  SEPARATION 
5-COMPLETE SEPARATION 
0-UNKNOWN 

\ FRONT (1,2,0)* 

LEFT / 

/ REAR (1,2,3,01* 

DOORS JAMMED CLOSED 

/ FRONT 11.2.01' 

LEFT 

1 REAR (1,2,3,0)* 

'USE. 1-YES 3-YOT APPLICABLE *.USE. 
2-NO 0-UhKNOWN 2-YO 

3-NOT 

CARD ,,,, 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

I 
- 

- 

- 

- 
1-YES,TYPE 

APPLICABLE 

45 

46 

47 

48 

UNKNOWN 



REAR EXTERIOR 

DUPLICATE COLUMNS 1-9 FROM PRECEDING CARD -- 0 6 
10 1 1  

PUNCH 
CODE 

C A R D  
COL. 

RUNK LID PERFORMANCE 
PUNCH C A R D  
CODE COL.  

(REAR OF VEHICLE) 

58 

59 

60 

61 

62 

63 

64 

65 

66 

SPARE TIRE SEPARATION (1,2,3,1 ,0) 
( 4 )  f o r  spare  t i r e  n o t  i n i t i a l l y  

a t t a c h e d  

67 TRUNK.  PASSENGER COMPARTMENT 

68 

69 

70 

O F  
05 

TAI LGATE (HATCHBACK) 
PERF0RF:ANCE 

I n c l u d e s  back doors of Vans 

LATCHES 

RELEASED (1 ,2 ,3 ,0 ) *  

DAMAGEC ; i , 2 , 3 , 0 ) *  

LATCH OR,TAILGATE , 

JAMMED ' ( 1 9 2 , 3 , 0 ) *  

HINGES OR TRACKS 
(CLAM SHELL) 

i 
DAMAGED (1 ,2,3,0Ie 

BOTTOM LEFT 

SEPARATED 
( 1 , 2 , 3 , 4 , 5 , 0 ) * *  

DAMAGED (1,2,3,0)* 

B O n O M  RIGHT 1 SEPARATED 
( 1 , 2 , 3 , 4 , 5 , 0 ) * *  

DAMAGED ( 1,2,3,0) ' 

i TOP LEFT 

SEPARATED 
( 1 , 2 , 3 , 4 , 5 , 0 ) * *  

i 
DAMAGED (1,2,3,01' 

TOP RIGHT 

SEPARATED 
( 1 , 2 . 3 , 4 , 5 , 0 ) ' *  

EQUIPPED WITH TWO-WAY 
TAILGATE (1,2,3.0)* 

( 6 )   isa appearing 
T a i l g a t e  

TAILGATE ELECTRIC WINDOW 
OPERABLE (1,2,3,01' 

*USE: 1-YES 3-NOT APPLICABLZ **USt:: I-YES,TYPE U N Y N O K H  4-PAILTIAL SEPARATION 
2-NO 0-GSKSOWN 2-NO 5-CDIiI'LkTE SEYAKATION 

3-NOT APPLICABLE O-UsiSOcN 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

END 

C A R D  



right pillars were not damaged or separat 

(1,2,3,4.5,0)** 

( 1 , 2 , 3 , 4 , 5 , 0 ) * *  

DAMAGED (1.2.3, 

RlGHT ROOF SlDE RAIL 

DAMAGED (1,2,3,01* 

RlGHT 

*USE: 1-YES 3-NOT APPLICABLE **USE: 1 - Y C S , T Y P E  U.!&SOHX 
2-SO 0-USXNO!VN 2-NO 

3-sOT APPLICABLE 

CARD 
C-L, 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

EXTERIOR 

SlDE STRUCTURE - RlGHT SlDE 

RlGHT BODY MOUNT 
SEPARATION (1,2 0 ) *  f D.i t l .4  

If door hinges and latches were not damaged 
and doors did not jam or open during collision, 
and continuity of the side structure was 
maintained, place a "I" in code column, 
bde reminder of colum 

DOOR LATCHES 

DAMAGED (1,2.3,0)* 
RlGHT FRONT 

RELEASED (1,2,3,01' 

i DAMAGED (1,2,3,0)' 
RlGHT REAR 

RELEASED (1,2,3,0J4 

DOOR HINGES 

1 DAMAGC D ( 1,2,3,0) • 
RIGHT FRONT 

SEPARATED 
(1,2,3,4.3,0)** 

1 DAMAGED (1  ,2,3,0Is 
RlGHT REAR 

(Hinge or  SEPARATED 
track) (1,2,3,4,s,o)** 

CONTINUITY OF SIDE STRUCTURE 
MAINTAINED (1,2,3,0)* 

i . e . ,  I s  S ide  Boundary Broken 
Not r e s t r i c t e d  t o  v e h i c l e s  w i t h  
r e i n f o r c e d  s i d e  s t r u c t u r e .  

DOORS OPENED DURING 
COLLISION 

i FRONT (1.2.0) 

RlGHT 

REAR 11,2,3,0ia 

DOORS JAMMED CLOSED 

FRONT (1 ,2,01° 
RlGHT 

REAR (1,2,3,01* 

4-PARTIAL SEPAR.\TION 
5-C0.'t:I'LXE SEI'ARATION 
0-GStiSOWN 

PUNCH 
COOE 

- 

- 

- 
- 
- 
- 

- 
- 
- 
- 

- 

- 
- 

- 
- 



STEERING WHEEL 

STEERING WHEEL ENERGY 
ABSORBING DEVICE 

ISEE DRAWING ON PAGE 18 FOR LOCATlONl 

(4) SLIGHTLY DEFORMED 
(5) SEVERELY BENT 

(0) UNKNOWN 

OCCUPANT CONTACT (1,2,3,0) 

NUMBER OF SPOKES 

(ENTER "0" IF UNKNOWN) 

DAMAGE 

(2) NONE 
(4) SLIGHTLY DEFORMED 

(5) SEVERELY BENT 
(6) BROKEN 
(0) UNKNOWN - 63 

EQUIPPED (1,2,0)* 

ENERGY ABSORBING 

OCCUPANT CONTACT (1,2,3,0) 

I DEVICE FINAL POSITION I I 

I COLUMN). I 

- 

I ENTER THESE LENGTHS BELOW I 

64 

0 

0 - 

MAX. = i n . :  MIN. = in. 

THE E.A. DEVICE ROTATES WlTH THE 
STEERING WHEEL. WE WANT TO 
KNOW WHERE THlS MINIMUM LENGTH 
OCCURRED (AROUND THE 
CIRCUMFERENCE OF THE E.A. 
DEVICE) WlTH RESPECT TO THE 
SPOKES. RECORD BELOW THE 
O'CLOCK POSITION AT WHICH THIS 
MINIMUM LENGTH WAS MEASURED. 

EXAMPLES 

UCLOCK 2 2  b I UCLOCKLQ A 
E.A. DEVICE7 

65 

66 

1 f MINIMUM L E N G T ~  

"O'CLOCK: 
] (ENTER CClF  UNKNOWN) 

ENERGY ABSORBING 
DEVICE COMPRESSION 

FOLLOWING TO BE FILLED IN BY 
ANALYSIS GROUP 

(ENTER 29.9 IF  UNKNOWN) 

ORIGINAL LENGTH ( W I N .  

DAMAGED MAX. LENGTH (X )  IN. 
DIFFERENCE (H-X) IN. 

ORIGINAL LENGTH (HI IN. 

DAMAGED m. LENGTH ( Y )  IN, 

DIFFERENCE (H-Y) I N .  

DEVICE EXTENDED 
(4) X CHEATER THAN H 
(5) X AND Y GREATER THAN H 
(6)  NEITtiER 
(O! VNKtd(VdN 
(6) N O T  Af'PLICABLE L 

'WHERE (1.2.0) OR (1.2.3,O) ARE INDICATED. USE 1 FOR Y E S  3 FOR NOT APPLICABLE 
2 FOR NO 0 FOR UNKNOWN 

i 
a t r  for 
Not Epuipped 

1 



17 
STEERING WHEEL AND COLUMN 

? 

DUPLICATE COLUMNS 1-9 FROM PRECEDING CARD 0 7 SWING-AWAY FEATURE 
lo It 1-1 

PUNCH EQUIPPED (1,2,0)* 
CODE COL. - 20 

FINAL POSITION 
(31 NOT APPLICABLE 
(4) NORMAL 
(5) RIGHT OF NORMAL 
(01 UNKNOWN - 21 

(00) UNKNOWN 

S t e e r i n g  Wheel  Pad 
o r  A i r  Bag  

S.X. pad Equipped ( 1 , 2 , 0 ) *  
S t e e r l n g  Wheel Air Bag: 

4 Dep loyment  
5 Equipped-No Deployment 
6 Deployment  Unknown - 14 

9 B o t h  Pad and Air Bag Unknown 

. 

I1 
S.U. P a d  C e f o ~ e d  or C o n t a c t  
t o  Driver Air Bag(1 ,2 ,3 ,0 ) *  - 15 

p~ 

TILT FEATURE 

EQUIPPED (1,2,0)* - 16 

FINAL POSITION 

(3) NOT APPLICABLE 
(4) NORMAL 
(5) TILTED UP 
(61 TILTED DOWN 
(0) UNKNOWN - 17 

TELESCOPING FEATURE 

EQUIPPED (1,2,014 - 18 

FINAL POSITION t o l e r a n c e  2 1. 22 23 24 

(3) NOT APPLICABLE 
(4) NORMAL 
(5) ABOVE NORMAL I51 REARWARD (A LESS THAN Bl 
(6) BELOW NORMAL 
(0) UNKNOWN - 19 (01 UNKNOWN 

t 

*WHERE (1,2.0) OR (1.2,3,01 ARE INDICATED, USE 1 FOR YES 3 FOR NOT APPLICABLE 
2 FOR NO 0 FOR UNKNOWN 



STEERING COLUMN (CONT'D.) 

SHEAR CAPSULE (PAGE 19) 

STEERING COLUMN 
ENERGY ABSORBING 
DEVICE (PAGE 19) (WHEN EQUIPPED) 

TELESCOPING UNIT (PAGE 11) 
(IN ENGINE COMPARTMENT 

STEERING WHEEL ENERGY 
ABSORBING DEVICE (PAGE 161 FLEXIBLE COUPLING 

(WHEN EQUIPPED) PAGE 11) DATE CODE (PAGE 19) 

1,974 CIIKYSLt% COL:POLL\TIOq ESIXGY rrBSOF3IiiC STEERIXC COLUiCi 
I 

TOE PLATE 
\ \ 
i 

- ---- X 
S L O r n D  JACKET 
AND MkrXDiXL 

(1971.76 PINTO: 1972.76 TORINO. MONTEGO. T.BIA0. MARK IV) AND 
1975.76 BOBCAT; 1974.76 MUSTANG & COUGAR, All0 1975.76 CRAliADA & ldONARCH 

EXTRUDER AND UPPER.COLUI1N ATlACHlrlENTS 
0 0  NOT EREAK AWAY (NO SHEAR CAPSULES) R 
USED IN: 
7 1  THRU 
'12 TIiRU 
'72 TliRU 
'72 fHRU 
7 2  THRU 

COLUMN SUPPORT BRACKET 

'70 PINTO 
'76 TORII4O 
'76 MONTECO 
'76 T.BIRD I 

'76 tvlARK IV 

FLEXIBLE CABLE' 

U.JOINT SHATT 

7 4  w "  7 6  , , ~ t J ~ A ; ~ ,  eJ \R STEE2lliG COLUhlN TO TOEBOAR0 SEAL 

'74 THRU '76 COUGAR 
7 4  THRU '76 BObCAT +' 



STEERING COLUMN (CONT'D.) 
# 

SHEAR CAPSULE SEPARATION 
(SEE DRAWING O N  PAGE 18 FOR LOCATION)  

-- 

STEERING COLUMN ENERGY ABSORBING 
DEVICE SEE ALSO: page 18 

MESH I_ ~ ( O R I G I N A ~ L )  -4 
D (COMPRESSED) 

SHEAR CAPSULE 
(FASTENED TO 

INSTRUMENT SHEAR CAPSULE BRACKET 
(FASTENED TO 

STEERING COLUMN) 

NOTE: WHEN CAPSULES HAVE SEPARATED IT  MAY BE 
NECESSARY TO LlFT COLUMN ASSEMBLY INTO POSITION 
AGAINST INSTRUMENT PANEL BEFORE 

SHEAR CAPSULE SEPARATION (E) 

( T 0 E P L A T E ) L  _ 
C (ORIGINAL) 

888) Not Equipped, (999)  Unknown 
998) Separated, Unknown Amount 

I STEERING COLUMN VERTICAL ANGLE I 
BALL 

THUMBNAIL 

C (ORIGINAL) ' D (COMPRESSED) 4 MEASURE THE ANGLE THE STEERING COLUMN MAKES 
WlTH THE HORIZONTAL ('F' IN DIAGRAM ABOVE), AND 
THE ANGLE THE DOOR SILL MAKES WITH THE 
HORIZONTAL ('G' IN DIAGRAM) AND ENTER THEM 
BELOW. ANGLES WHICH TILT DOWN TOWARD THE 
FRONT OF THE CAR ARE POSITIVE. 

STEERING COLUMN 
ENERGY ABSORBING DEVICE 
TYPE OP DEVICE 

(NOTE:  L l F T  COLUMN INTO POSITION FOR MEASUREMENT)  

(7) Not Equipped 
(1)  Mesh 
(2) B a l l  (Standard)  
(3)  B a l l  ( w i t h  Toe P l a t e )  
(4)  B a l l  (Vega) 
( 5 )  S l o t t e d  
(6 )  Other:  i e . g .  C o l t )  
(8) Ford M m u m n  

DEGREES; G: DEGREES 

COLUMN VERTICAL ROTATION PUNCH 

FINAL COLUMN POSITION 

( Relative to Ground) I ANGLE i g j  Chrys ler  S l o t t e d  J ~ c k e t  
and Mandrel ( 1 9 7 4 + )  

( 0 )  Unknown VEHICLE ANGLE (G)- 

COLUMN ANGLE (F-G=H) 
(Relative to Vehicle) 

(SEE DRAWING ON PAGE 18 FOR LOCATION)  
--- ORIGINAL -LENGTH. (C I 

FROM A CORRESPONDING UNDAMAGED 
VEHICLE, MAKE A MEASUREMENT SIMILAR 
TO "H" ABOVE AND RECORD I T  I N  BLANK "J" COMPRESSED LENGTH, (D) 

COMPRESSION, (C-D) 
(777) Device Extended 11 888) Not Equipped, (999) Unknown 
398) Compressed, Unknown Amount 

L 

I I ORIGINAL DIMENSION (J) I 
DAMAGED VEHICLE I DIMENSION (HI .-, 

COLUMN ROTATION (H-J) 
(ENTER 99 I F  UNKNOWN1 

98 Rotated - Uakaowa amount 



20 
PASSENGER COMPARTMENT 

'WHERE (1.2.3.0) IS INDICATED,  USE 1 FOR YES 3 FOR NOT APPLICABLE 
2 FOR NO 0 FOR UNKNOWN 

-- 

DRAW GLASS MANUFACTURER'S WINDSHIELD 

OF THE WINDSHIELD AT CENTER OR AT ONE 

EXAMPLE OF TYPICAL MARK: 

- ---  

WINDSHIELD INTEREST OR 

GENERAL INFORMATION 

PASSENGER COMPARTMENT 
REDUCED IN SIZE (1,2,0)* 

EXTERNAL OBJECT INTRUSION (1,2,01* 
DESCRIBE ON FOLD-OUT FLY-LEAF 

INTERNAL LOOSE OBJECT (1,2,0)* 

VERTICAL ROTATION OF 
INSTRUMENT PANEL (1,2,0)* 

I 

FIREWALL (COWL) 
DEFORMATION (1,2,0)* 

FLOORPAN DEFORMATION (1,2,0)* 
IINCLUDI NG TOEPANl 

WINDSHIELD 

CRACKED (1,2,3,0)* 

f 
BROKEN (1,2,3,0)* 

(Plastic lnterlayer Torn) 

OCCUPANT CONTACT (1 2 3,0)* 

\ CRACKED OR BROKEN BY 
OCCUPANT CONTACT (1,2,3,0)' 

BOND SEPARATED (1,2,0)' 
(IF "YES", EST1 MATE P E R C E N T )  

PUNCH 
CODE 

- 
- 

- 

- 

- 
- 

- 
- 

- 

- 
- 

DAMAGE WITH DIMENSIONS ( V E R T I C A L  5 
HORIZONTAL)  ON THIS D I A G R A M  OF THE 
WINDSHIELD AS VIEWED FROM INSIDE. 

CARD 
COL. 

35 

3 6 

37 

38 

39 

4 0  

41 

42 

43 

44  

45 

y Y- - 

LOCATE A R E A  

I 
I 
I 
I 
I 
I 

46-47 

OF 

KEYPUNCH : 

Col. 48-75=0 

j m  
L R Ill?. 1-9 - 0 8 

10 11 
Col. 12-34=0 



SEATS 
TYPE OF FRONT SEAT 

-r 
(4) 

I I ,  1' (7) 
i A 

w -J - 
-n, I-"- 

( 5 )  , ; (8) 
I 

7 7- I 
(6) 1 , A'! ,A 1 ( 9 )  

I - -- 
(0) UNKNOWN 
3 )  Drivers Seat Only 

FQLDING BACKS (1,2,01* 

DELUXE ACCESSORIES 

(1 ) Deluxe Accessories 
( 2 )  None 
( 4 )  R e c l l n l n g  Seatbacks 
(0) Unknown 

TYPE OF SEAT ADJUS I EHS 
(4) MANUAL D r i v e r ' s  S i d e  
(51 POWER 
(6) RIGID 
(7 )  OTHER. 
(0) UNKNOWN 

TYPE OF SEAT ADJUSTMENT 

(3)  NONE (NOT APPLICABLE) 
(4) 2-WAY 
(5)  WAY D r i v e r ' s  S i d e  
(6) 6-WAY 
( 7 )  OTHER 
(01 UNKNOWN 
( 8 )  S w ~ v e l  S e a t s  

DAMAGE TO ADJUSTERS (1,2,0) 
Include R i g i d  

TYPE OF DAMAGE TO ADJUSTERS 
(CHOOSE Two:rank ? n  c r t e r  o f  s e v e r . t v )  

(2 )  None 
(4) Chucking (rome free play)  
( 5 )  Detormrd ( e . q  Pe'eased a r  J a r e d )  
( 6 )  Separacd  
(0) U n k n m  
( e )  S w i v e l  Damaged 

LOCATION OF SEPARATION r (31 NOT APPLICABLE 
( 4  )AT  FLOOR 
(5) AT ADJUSTER 
161 AT SEAT 
10) UNKNOWN 

PASSENGER 

PUNCH 
CODE 

- 

- 

- 

- 

- 

- 

- 
- 

- 

V) 

t 
W 
V) 

COMPARTMENT (CONT'D.) 

POSITION OF SEAT PRIOR TO 
CRASH DRIVER S SEAT 

(4) FORWARD 

(5) MIDDLE 
16) REARWARD 

(0) UNKNOWN 

RIGHT FRONT PASSENGER'S SEAT 

(3) NOT APPLICABLE (No S e a t )  

(4) FORWARD 

(5 )  MIDDLE 
(6) REARWARD 
(0) UNKNOWN 

DAMAGE TO FRONT SEAT 

BACKREST DAMAGE (1,2,0)' 

CUSHION DAMAGE (1,2,0)* 

CONTACTEDBYREAR 
OCCUPANT (1,2,3 0)' LI, no rear 

occupant 

SEAT CENTER ARMRESTS 
(FRONT) 

EQUIPPED (1,2,0)' 

DAMAGED (1,2,3,0)* 

HEAD RESTRAINTS D r i v e r ' s  S i d e  
(FRONT) 

EQUIPPED (1,2,0)+ 
Integra l  

I 
REMOVED PRIOR TO COLLISION (1,2,3,0)* 

RETAINED DURING COLLISION (,1,2,3,0)+ 1 
DAMAGED (1,2,3,OI* 

OCCUPANT CONTACT (1,2,3,0)* 

HEAD RESTRAINT D r i v e r ' s  S i d e  
ADJUSTMENT A T  TIME 

OF COLLISION 

(3) Not Appllcablc, Ncne 
( 4 )  UP from seat t c p  
( 5 )  DOWN on seat t op  
(0 )  Unknown 

CARD 
COL. 

35 

36 

37 

38 

39 

40 

41 

42 

43 

PUNCH 
CODE 

- 
a'- 

- ~ m  
m u  
m m 
PIC 
.c u r n 
pl n 
0 

u 9 r -r 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- I 

CARD 
COL. 

44 

45 

46 

47 

48 

49 

50 

5 1  

52 

53 

54 

(6) Integral 1 1  - 

- 

56 

55 



COMPARTMENT 2 4 PASSENGER (CONT'D.) 

DUPLICATE COLUMNS 1.4 FROM PRECEDING CARD a 2 CARD 
COL. 

57 

58 

59 

60 

SEATS (CONT'D) 

FRONT SEAT BACK LOCKS 

LEFT { EQUIPPED yo)* 
or center  HELD (1.2.3,01° 

EQUIPPED ( 1 , 2  3 O ) *  

I T  { / 
HELD 11,2, ,0)* 

11 

C A R D  
COL. 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

DAMAGE TO REAR SEAT 

BACKREST DAMAGED OR 

LOOSENED (1,2,3,0)* 

CUSHION DAMAGED OR 
LOOSENED (1,2,3,0)' 

SEAT CENTER ARMRESTS (REAR) 

EQUIPPED (1,2,3,0)* 

DAMAGED (1,2,3,0)* 

REAR SEAT BACK LOCKS 

EQUIPPED (1,2,3,0)* 

LEFT OR 

i 
EQUIPPED (1,2,3,0)' 

RIGHT 
HELD (1,2,3,01' 

THIRD SEAT 

EQUIPPED (1 2 01' + 
BACKREST DAMAGED (1,2,3,0)' 

/ 
CUSHION DAMAGED (1,2,3.0)' 

CODE 

- 
- 
- 
- 

10 

PUNCH 
CODE 

- 

- 

- 
- 

- 

-- 

- 

- 

- 
- 
- 

Rotated - 

' WINDOWS CLOSED'AT TIME 
OF CoLLIS1oN (3=no window) 

LEFT FRONT (1,2,3,0)* 

, LEFT REAR (1,2,3,011 

RIGHT FRONT (1,2,3,0)* 

FRONT SEAT BACK ANGLE 
MEASURE 

THE FRONT SEAT BACK ANGLE AT  THE LEFT AND 
RIGHT SEAT BACK FRAMES. (IF SEAT BACK ANGLE 
IS NORMALLY ADJUSTABLE, 
MOVE TO FORWARD 
POSITION) 

MEASURE THE ANGLE THE SEAT BACK MAKES 
WITH HORIZONTAL ( L  IN  DIAGRAM), AND THE 
ANGLE THE DOOR SILL MAKES WlTH 
HORIZONTAL (M IN  DIAGRAM) AND ENTER 
BELOW. 

( 98 )  

FINAL SEAT ANGLE 
(ENTER %IF UNKNOWN) 

SEAT ANGLE (L)  
(Relative to Ground) 

VEHICLE ANGLE (M) 

SEAT ANGLE (L-M=P) 
(Relative to Veh~cle) 

LEFT S1 DE 

L DEG. M DEG. 

- 
- 
- 

RIGHT SIDE 

L - DEG. M- DEG. 

*WHERE 11.2.0) OR [1,2,3,0) A R E  INDICATED, USE 1 FOR Y E S  3 FOR NOT APPLICAULE hlp 1-9 1 0 12-4110 aDd of C 
2 FOR NO o FOR UNKNOWN IU n 

vnknovm 

LEFT 

- 

- 
- 

27 

28 

29 

--- DIFFERENCE /R-PI 

RIGHT 

- 

- 
- 

t o l e r a n c e  22O 

LEFT SEAT ANGLE DIFFERENCE 

RIGHT SEAT ANGLE DlFFEnENCE 

TYPE OF REAR SEAT 

(2) NOSEAT 
(4) NON-FOLDING 
15) FOLDING 
(0) UNKNOWN 

- 

FROM A CORRESPONDING UNDAMAGED 
VEHICLE, MAKE A MEASUREMENT 
SIMILAR TO "P" ABOVE AND RECORD 
IT IN BLANK "R" BELOW. 

-- 

DAMAGED SEAT 
ANGLE (p) 

, - 
- - 

- 
KEYPUNCH: Co1. j9-59=0 I=-d 

RIGHT REAR (1 ,2,3,014 

BACKLIGHT (1 ,2,3,014 

ALL SIDE WINDOWS OPERABLE 
AFTER COLLISION (1,2,3,0)' 

POWER SIDE WINDOWS 
EQUIPPED (1,2,0) ' 

(PUT NOTES ON FOLD-OUT FLY-LEAF)  

- 

61-62 

63.64 

65 

CARO 
COL. SEAT BACK ROTATION 

DEGREES 

- ORIGINAL ANGLE (R)  

END 01. 

PUNCH 
CODE 

- 
- 

- 

- 

- 

30 

31 

32 

33 



- ID Case No.-- ,----- 

Occupant Position 



OCCUPANT l N FORMATION 
r 

I RESTRAINTSYSTEM DUPLICATE COLUMNS 1-9 FROM PRECEDING CARD 
PUNCH 

10 11 
CODE 

I 

PUNCH CARD LAP BELT 
CODE COL. 

OCCUPANT NUMBER 12-13 
EQUIPPED FOR THIS POSITION (1,2,0Ia --, 

WORN BY OCCUPANT (1,?,3,0)' - 
SEAT LOCATION 

(3)  EXTERNAL TO PASS. COMP. WORN CORRECTLY l1,2,3,01* - 
(e.g., bed o f  pickup) 

(4)  FRONT 
( 5 )  REAR LOCKING RETRACTOR (1,2,3,01* - 
( 6 )  THIRD 
(7 )  OTHER: 
(0) UNKNOWN - UPPER TORSO RESTRAINT 

1 
Upper  T o r s o  B e l t  a n d / o r  A i r  Bag Equ ipped 

POSITION ON SEAT No A f a  & u p p e r  B e l t  Equ ipped - 
No AIB  i Upper B e l t  Not  Equ ipped 

(3 )  EXTERNAL TO PASS. COMP. No A IB  & Upper  B e l t  Unk i f  Equ ipped 
AIB Equ ipped  6 Upper  B e l t  Equ ipped 
A/B Equ ipped  6 Upper B e l t  Not  Equ ipped  
AIB Equ ipped  6 Upper  B e l t  Unk i f  Eou ipped 
B o t h  A10 & Upper  B e l t  Unk i f  Equ ipped 

7) RIGHT CENTER 
8) RIGHT uppe r  To rso  B e l t  a n d / o r  A i r  Rag  Used 

I- 

& 
3 
0 

8 

I 

9) A L L  (Lying on seat )  1) No Dep loymen t  o r  Yo 6ag;-upper ~ e l t  Worn 
0) UNKNOWN No Dep loyment  o r  No Bag; Upper B e l t  Not  worn 

No Dep loyment  o r  No Rag; No Upper Belt 

POSTURE 
No Deployment  o r  No Bag; Unknown i f  Worn 
Dep loyment ;  Upper B e l t  Ko rn  

( 5 )  Deployment ;  J p p c r  Be1 t Xo t  Worn 
6 Dep loyment ;  No Upper B e l t  j l )  SITING ON SEAT 

2) ON LAP OR I N  ARMS 
7 Deployment ;  Upper  B e l t  Unknown l f  H o r n  I I 
(9) B o t h  U p p e t  To rso  Worn o r  A l r  aag Deployed 

3) STANOING ON SEAT Unknown 
4) STANDING ON FLOOR WORN CORRECTLY (1,2,3,0). 

(5 )  I N  BASSINET 
(6 )  I N  CHILD  SE4T 
( 7 )  L Y I N G  ON SEAT INERTIA REEL (1,2,3,0)+ 

(8) L Y I N G  OR S I T T I N G  ON FLOOR 
OR OTHER OBJECT 

(0) UNKNOWN - 16 

AGE 

YEARS, OR , , 17-18 

MONTHS (INFANTS) 19-20 
to  24 wntha 

(ENTER "0"s I F  UNKNOWN) 

WEIGHT, LBS. 
NOTE MAKE AND MODEL NUMBER 

(ENTER "O1'S, IF  UNKNOWN) , , - 21-23 

HEIGHT, INCHES 
(ENTER "OWS, IF UNKNOWN) - - 24-25 

SEX 

(4)  Male 181 ilbinirna1 - 26 

'WHERE (1,2,0) OR (1,2,3,0) A R E  INDICATED, USE 1 FOR YES 3 FOR NOT APPLICABLE 
2 FOR NO 0 FOR UNKNOWN 

j 



2/76 

OCCUPANT INFORMATION 
7 

EJECTION 

DEGREE OF EJECTION 

(2) NONE 
(4) PARTIAL 
(5) COMPLETE 
(0 )  UNKNOWN 

AREA OF EJECTION 

(31 NOT APPLICABLE 
(11 WINDOW, LEFT SIDE 
(21 " , RIGHT SIDE 
(4) " , REAR 
(5) DOOR, LEFT SIDE 

++ 

PUNCH 
CODE 

- 

Dup 1-9 Card 8 0 Dup 12-13 
T a -  

POSTU R E 

(6) " , RIGHTSIDE 
(7) TAILGATE 
(8) WINDSHIELD 
(91 ROOF OR OPEN CONVERTIBLE 

O R  F R I H  E X T E R X  AREA 
( a )  U ? ; K * ; ~ : J ~ I  

TREATMENT/MORTAL ITY 

1) F i r s t  Atd - On-scene o r  o u t p a t i e n t  
2) Hosp i ta l i zed  - Observation under I") ,One 

24 HOUTS 
(3)  Hosp i ta l i zed  - S i g n i f i c a n t  Treat -  

ment o r  over 24 Hours 
(4) F a t a l  - Dead a t  Scene 
5 )  F a t a l  - Dead on A r r i v a l  a t  Hosp i t a l  

CARD 
COL. 

42 

0 - 
I4 

(10 S i t t i n g  on Seat 
(111 S i t t i n g  on Seat i n  Abnormal P o s i t i o n  

(e.g., Feet on Dash, Sideways, Etc.) 
(12) S i t t i n g  on Console 
(20) On Lap o r  i n  Arms 
(30) Standing on Seat 
(40) Standing on F loo r  )I -- 

/ 4 
(47) Standing - Externa l  t o  Passenaer 

Cornpartmen t 
(50) I n  Bassinet 
(60) I n  C h i l d  Seat 
(65) I n  C h i l d  Harness 
(70) Ly ing on Seat 
(80) Ly ing o r  S i t t i n g  on Passenger F l o o r  
(83) Ly ing  o r  S i t t i n g  on Other Objec t  i n  

Passenger Compartment 
(85) On S t a t i o n  Wagon Cargo F l o o r  o r  

Fo ld  Seat Back 
S i t t i n g  - Externa l  t o  Passenger 9 

- Dead w i t h i n  24 Hours 
(7 F a t a l  - Dead 24 hours t o  1 yea r  
(8 Fa ta l  - Time o f  Death Unknown i "1 
(9) Unknown 

OVERALL SEVERITY OF INJURIES 

I 1976 *IS) 

(00) NONE 
(01 ) MINOR 

I 02) NON-DANGEROUS, MODERATE 
03) NON-DANGEROUS, SEVERE 

( 0 4 )  DANGEROUS, SERIOUS 
( 0 5 )  DANGEROUS, C R I T I C A L  
( 0 6 )  MAXIMUM, UNTREATABLE 
(98) INJURY LJNKNOWN / (99) INJURED,  SEVERITY  UNKNOWN 

I 
j 
& 

RECUPERATION AND TREATMENT FOR A 
OF AT LEAST ONE DAY. "HELD FOR 

- 

- 

(0 )  unkn~m ( 9 9 9 ) . . . . . . . . . . . . . . . . .  

(1) Ncokol  Not ....... Suspected (0001. . . .  
(2 ) Alcohol Indicated 

& No Test Requested (999) .  
( 3 )  Test Requested L ............ Refused (999) .  
( 4 )  Reason Unknown L ... Alcohol Indicated (999) 
(51 Charged DWI, Booked 

43 

44 

i7 

- 
1 a 

- - 

ENDOF 

ONLY" IS NOT CONSIDERED "HOSPITALIZED" IN 
THIS DEFINITION. 

k 

I 

1 
I 
I 

, 

a- - - 
19 2 0  21 

I 

- 
LZ 45-46 

CARD 

Drunk ( 9 9 9 1 . ~ .  ............ 
( 6 )  Fled Scene ( 9 9 9 ) . . . . . . . . . .  

BAC TESTED .. 
( 8 1  m s u l t s  uot Given (9991. ... (9)  Results Reported (-1 

Occupant Blood Alcohol Level (MI) 

(000) lad  Not Been Drinking or 

.... 
NeqatrveTest BAC1.000 . .  

- Record Actual BAC (MG?) 

(999) Tested but resu l t s  . . .  Unkaovn or No Rs8ults. .  

Occupant  Alcohol  Test  

(2)  aaae 

m: 
(1) Type Unknown 
( 4 )  Urlne 
( 5 )  Splnal 
(6)  Breath 

( 8 )  Other: 
(9) Several of Above 

I (7)  Blood 

(0) unkaorn 
PERIOD 

I 
OBSERVATION / 

I 
I 
I 



SEAT BELT BUZZERIIWTERLOCK 

EWIPPED 

1 !NYESTIGATOR'S JUDGEMENT OF 
I 
, RESTRAINT s y s n n  EFFECTIVENESS 

I (1)  Equipped. Type U n k n m  1 (1) Reduced :njury Sever1 ty 

(2) Mot Equipped (2)  Could HIM b o u c e d  Severi t y  
I f  Mom 

(4) Non-Cycled Buzzer 

(5) I g n i t i o n  I n t e r l o c k  1 ( 3 )  no op fn lon  

(6) 4-second buzzer (post-interlock) I !I) could ~ o t  Have ?educed 
1 i %verity ~f morn I (9) other:  ( 5 )  Old Mot Reduce Sever i t y  

(6) Increased Severi t y  

SEAT BELT BUZZEQ OPERATIONAL , (7) uou ld  Have Increased 
Sever i t y  if Y o n  

(0) Unknom i f  Operat ional  
1 (8 )  &re Restra ints Mould 
i Have kduced  Sever i t y  I (1) yes. Operational 

24 
(2) Not  Operational , Reason 

Unknown 

(3) n o t  Appl icable.  Not 
Equipped 

System I n h i b i t e d  by: -- 
rcon 

F i r s t  A id  A t  Scene 

( 4 )  Fastening B e l t s  Together 
(Behind Occupant. Sehind 
Seat, Under Seat, i n  
F m n t  o f  Seat, etc.) 

Treated a t  l i o s o i t a l / C l i n i c  
b u t  n o r  Am t t e d  (5) Oisconnecti on, Removal . 

I n t e n t i o n a l  Destruct ion)  
Hosp i ta l l zed  (obsewat i  on 
l e s s  than 24 hours) (6) F i x i n g  i n  Pulled-Out 

P o s i t i o n  (Knotted, Taped, 
Twisted. Folded Back, 
Tucked i r t o  Seat, dooked 
To Upper Bel t ,  e tc . )  

t b s p i t a l i r e d  over  21 Hours 
o r  S i g n i f i c a n t  Treatment 

Fatal--%ad a t  Scene 
(7) T e w r a r i l y  F i x i n g  ( S i t t i n g  

on B e l t ,  Hold ing onto Be l t .  
Hook on Floor,  e t c . )  

fa ta l - -&ad  w i t h i n  24 Hours 

Fatal--Dead 24 hn to  1 yr 

Fatal--Peri od Unknan 

(8) L e t t i n g  i t  Buzz 

(9) Other: (Defect ive)  1 

IGHITION INTERLOCK OPERATIONAL 

(1,2,3vO) L5' 
I 
! ;a CONTRIEUTORY TO SEVER!P( 

Due t o  delays and/or i n s u f f i c i e n t  - 
PPSSIYE RTSTRAIM SYSTEH EQUIPPED treatment on-scele o r  i n  9- 

I t ranspor t?  

( 2 )  NO 

(1)  Yes 
(1)  Typc Untncwn 

( 0 )  U n k n m  
( 0  ~i~ Bag (5) Knee and Torso R e s t r a  l r -  

(4) Exenplary Service 
(9) ofher:  ( e . 3 . ,  V W )  

AUTOPSY ?€?FORYE0 

PASSIVE RSTIUIYT SYSTEM ACTIVATED 
- 

1 (3)  not Appl icable/  Non-fatal 
I 

33 

(1 )  Yes 

( 2 )  HO (3 )  Mot Appl icable,  None 

(2) ' N O  

(1) Yes 

(0) Unknam 



- 
(2) B kn-lncrprcitatinq 

Injury 
34 

RESTRAINT SYSTEM CONOI TION 

Belts Operable (0,1,2,3) 

Be1 ts or  F i t t ings 
O a p d  (0,1,2,3) 

Belts o r  F i t t ings 
Damaged by Occupant 
Loading (0,1,2,3) 

Lap Shouf der 
35 36 

Shoulder 
3s 

RESTRAIKT USAGE 

SOURCE OF INFORMATION : 

Vehicle (0,1,2,3) 
41 

In ju ry  Data (0,1,2,3) 
42 

Occupant (0,1,2,3) 
43 

Other: 

,2,3) 

Restraint Usage Conclusion Lap Shoulder 
4 5  48 

Yes No 

+3 Def in i te  -3  
+2 Probable - 2 
+I Possible - 7  
00 Unknown 00 
99 Not Applicable 99 



INDICATE LOCATION OF INJURIES, INCLUDING MAJOR BRUISES 

n 

( ) NO INJURIES  
( ) I N J U R E D  

SOFTTISSUE INJURIES SKELETAL INJURIES 

X Rays: 

Other Tests: 



INJURY INFORMATION 
BEST SOURCE OF I N J U R Y  INFORWiTION 

49 

( ) 1 Hospital/Doctor 
( ) 2 Personal interview with occupant 
( 1 3 Personal interview with other occupant 
( ) 4 Other: 

NOTE areas of occupant contact .  

END CARD 80 41 * 
ICATION 

ASSOCIATED OIC'S 



RESTRAINT DEVICE 8 USAGE 21 76 

I 8esponse i Judgesent 

1 

I N J U R Y  
DATA 

DEVICE USAGE 
Resoonse ~ u a c e 3 e n t l  Resp , &:,, , judge (Response .Juc;=cenr ( 

I . . 

YES NO Y 5 YES 
t3 DEFINITE - 3  N = NO 
+2 PROBABLE - 2  O - OiKN 
+1 POSSIBLE -1 NR NO 

00 UNKNOhX UA = UNA 

99 NOT APPLICABLE 

1NTEWIE-i 
(1):l 

OCCUPANT (7)v,1 

Response = L i t e r a l  response of i n t e r v i e ~ e r .  
Judgement = I n t e r v i e w s t ' s  bas t  judgement of and , 

)WN conf idence i n  interviawees  response 
LCSPONSE to  quest ion o f  r e s t r a i n t  usage. 
'AILABLE 

32 
I (  I Y 
2(  ) N 
,( ) NR r4 

@ s p e c i f y  5 descr ibe  device:  
Describe i rrespec t ive  o f  source.  Source of  Infomatron 

@ Defeat : 

@summarize s t a t u s  o f  ACRS: 

P 






