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FOREWORD 

The Tri-Level Accident Study is conducted in the eight county 

Western New York area known as the Niagara Frontier, by the Accident 

Research Branch of the Transportation Safety Department, Calspan 

Corporation (formerly Cornell Aeronautic^.l Laboratory, Inc.), Buffalo, 

New York. The program is sponsored jointi"ly by the National Highway Traffic 

Safety Administration, U.S. Department of'Transportation, and the Motor 

Vehicle Manufacturers Association, Inc. 

This report is completed in partial fulfillment of Contract No. 

DOT-HS-053-3-609 (NHTSA) and Contract No. MVMA, CAL 7406-C4.11. 

This report has been reviewed and approved by: 

Edwin A. Kidd, Head 
Transportation Safety Department 
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1. INTRODUCTION 

Calspan has been conducting a Tri-Level Accident Study sponsored by 

the National Highway Traffic Safety Administration (NHTSA) of the U.S. 

Department of Transportation and the Motor Vehicle Manufacturers Association 

(M"JMA) since 1969. The study is conducted in an eight county area of 

Western New York and has produced a lar end comprehensive set of highway> 

safety data for the period from November 1!1969 to December 31, 1974. 

A unique and particularly useful feature of the data described in 

this study is that Abbreviated Injury Scale (AIS) injury ratings are available 

for all occupants of applicable vehicles (See Section 2.2) who were taken to a 

hospital for treatment on Level 1. Over the years that data have been collected 

in this program this information is available for 34,988 accidents. 

1.1 Background 

The concept of a Tri-Level Accident Research Program was proposed 

by Calspan as a result of a study to develop improved methods for reduction 

of traffic accidents (Reference 1), conducted for the National Cooperative 

Highway Research Program. The Tri.-Level approach basically seeks to utilize 

the best available data concerning the driving population, vehicles, environment 

and accidents. Where necessary, supplementary information is collected to 

augment available data, and multi-disciplinary investigations are conducted 

on a relatively small volume of cases to provide in-depth information. This 

approach was adopted by the National Highway Traffic Safety Administration and 

the Motor Vehicle Manufacturers Association, Inc., and the first Tri-Level 

program was initiated at Calspan in November 1969. Since that time, several 

Tri-Level programs have been initiated by N11TSA. 



1.2 Study Area 

The Calspan study area is shown in Figure 1. The study area en­

compasses approximately 6,000 square miles in eight counties. Within these 

counties, 65 police agencies report accident data. There are also 39 hospitals 

which receive and treat accident victims , Police and medical data are-routinely 

obtained by Calspan personnel for aPPlic le accidents. 

The population residing in the study area is about one and three 

quarter million people and there are more than 900,000 vehicles and over 

1,000,000 drivers in the area. A summary of driver, vehicle and accident data 

in the study area appears in Table 1. 

TABLE 1 

Eight-County Area of Western New York Data 

(1973 Accident Records) 

County 
Estimated 
Population 

Vehicle 
Registration 

1973 
Accidents 

People 
Killed 

1973 

People 
Injured 

1973 

Allegany 46,458 27,436 814 24 582 

Cattaraugus 81,666 46,086 1,574 22 1,176 

Chautauqua 147,305 86,513 2,665 46 2,210 

Erie 1,113,491 557,339 22,719 166 20,287 

Genesee 58,722 37,308 1,359 21 1,053 

Niagara 235,720 130,844 4,789 44 4,217 

Orleans 37,305 24,366 618 20 570 

Wyoming 37,688 23,769 769 24 547 

TOTALS 1,758,355 933,661 35,307 367 30,642 

SOURCE: "Accident Facts - 1974", New York State Department of 
Motor Vehicles, Albany, New York 
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R wilt. a I ,^ ... .t 111 , nn' 31
^ ,-. ^ l, krnj P ^

^^io l!
 *

'. ^pp^^Ct V'I ,I
 *

 *

p
 *

'L ..., .fir 416 y f^^ewt ^^ U  *
,;^ I V P t I =. e fA

 *
 *

 *
 *

11U r 4
II^1c of I Y 21  *

 *


 *

^` r^ ,. fro)
 *


^, 1
 *

.. 1f Id r^^^r
 *
 ^

 *

ur,o tl 2 y 'r
 *  *  *

 *
 *

 *
j'17 I f f

I t nom,,-af Amn l
 *

 *

I ^q
 *

2s  *

;c r..
 *

 *

 *


 *


 *

 *

.•
 *

1i  *

 *
 *

 *

c ,. ( f ti Is+) .r-/e
 * 1 1w'ro a J

•dlrcA r,. is
 * 2P

ar'  *

0  *

O nw r  *

E^"C  *

a r e
1L, 12 2

2e
 *

No.ln Ja+

S  *

 *

Eden N^ r ,  *

I  *

 *

^_'r'mtccf^.i  *

"
 *

t^ t, 9P--^ } f t}  *

t^ 1
 *

 *

 * s o
IS rv.l Y :.y4.u^if

 *

.,, ^ ^
 *

Ta_'•. ^'f

y ^-'^r ^ or^r.a^, • ^ "^^i ,,y39K obi c.^ a
,

"nwnnda * e \ 22 °sE"

 *

 *

 *
 *

 *

 *
fie lash •^9

 * 22 'Cntlarau®u4  *

'^fi^
' JN LiB4 ,,-^^} Ll :cvtt: itle 9J

1

t. Cl n 'fr ont +`

 *

vl'
o f1n4:rr y

n .e r `"y

 •, ap41} ^, X", 6

2. p . 11
 *  *

JJlsv 1e11:p "
~ s CIcaR

 *

!' sJ51ma Vork "' •Benardn ur '

L ^r:
 * ^^^^ttlj' c o . J r ^

Ille
 *

 *

ry r\ 3 o
 *

 *

 *  * 

*

 *

 *

 *


 *

 *


 *

 *

 *  *

 *  *

 *

 *

 *

 *

W

Figure I TRI-LEVEL FIELD ACCIDENT STUDY

Cl eanidd St

17

pey
Cryrillc

nU JI?w

maa t
.^I .,. c+

v
I

as

A! r«
lh' Pa .am 74'

/}
•^^.^3

1
12 1

39
y'-'r eFrcdon

o[Yto,,

x Gees .

'2
'

fJ

Salt.,..

fl API

Mn
i

^}^.. i^. 4 1 i ^

ul It

"

Fa bin-.` 9

l.dl Lakct.. ' lu(Tt..

C7^.
F « ws

 *

 *

 *

 *

 *



The study area includes urban, suburban and rural.areas, including

Buffalo, the second largest city in New York State. The topography in the

study area also is varied with a wide range of weather conditions during the

year. The road system includes the typical variety of expressways, highways,

city streets and town and village roads.t Approximately 35,000 accidents occur

in the study area annually.

A description of the program, aitd 1974 data collection and data

analysis is provided in the remaining sections of this report.

        *

        *



2. PROGRAM DESCRIPTION 

2.1 Study Objectives 

The original objectives of the .Calspan Tri.-Level Accident Study 

during the contract year were: 

1.­ to establish and maintain a baseline of driver, 

vehicle and highway accident exposure and gross ac­

cident experience in the defined study "universe". 

2a.­ to collect more detailed accident data ('eased on 

police reports) on all acceptable vehicles (as 

defined later in this section) within the "universe". 

2b.* to maintain a closer surveillance on all the injury 

and non-injury acceptable vehicle accidents in the 

defined "universe" which are reported by selected 

police agencies. 

3.­ to determine what specific portions of the occupant's 

body contacted various components of the acceptable 

vehicles which may or may not have caused an injury 

and to acquire injury causation information that 

can be studied as a statistical occurrence within 

the exposure contained in Objectives 1 and 2. 

*­ These objectives were changed during the first quarter of 
1974 and, beginning on April 1, 1974 for MVMA, and May 1, 1974 
for NHTSA, Level 2b data collection was modified to collect 
a stratified sample of towaway accidents involving 1973, 1974, 
and 1975 automobiles. The anticipated annual volume was 
approximately 2,000 cases. This modification was made in 
order to collect data for a restraint system study which involved a 
five-team data collection effort. Objective 1 was also dropped 
at the same time. 

5­ ZQ-5443-V-1




The new study objectives of the Calspan Tri-Level Accident Study then 

were: 

1.­ to collect detailed accident data (based on police 

reports) on all acceptable vehicles (as defined later
ti 

in this section) within ti, "universe". 

2.­ to collect additional accident data on a stratified 

sample of acceptable vehicle towaway accidents in the 

defined universe involving 1973, 1974 and 1975.model cars. 

3.­ to determine from all recorded acceptable injury produc­

ing accident cases occurring in the eight-county area the 

cause of occupant injury and severity, accident type, and 

vehicle damage severity. 

The Tri-Level program is funded primarily as a data collection 

program. Data analysis has been limited largely to topics used in data 

presentations to sponsors which generally utilize Level 3 data and to papers 

prepared for meetings or symposia. 

2.2 Applicable Accidents 

Applicable accidents in the Tri-Level study* are those involving at 

least one of the following vehicle types and model years: 

Passenger cars­ current model year 

Trucks (under 20,000 lb. GVW)­ current model year plus last 
two model years 

(over 20,000 lb. GVW)­ current model year plus last 
nine model years 

Multi-purpose passenger vehicles­ current model year plus last 
two model years 

Buses­ current model year plus last 
nine model years 

* Except as modified for Level 2b towaway data, Section 2.1. 

6­ ZQ-5443-V-1 



Current model is defined as the manufacturer's designated model 

year during the coinciding calendar year. For example, 1974 model vehicles 

were collected throughout 1974. Early in 1974, until March 15, 1973 vehicles 

were also accepted. Late in 1974, all 1975 models were accepted. 

2.3 Study Data 

2.3.1 Level 1 

The Level I accident file for the study period contains all police 

investigated accidents involving a current model (applicable) automobile or a 

recent model truck. Approximately 8,000 accidents are obtained annually. 

Calspan receives a copy of all police and driver reports for the eight counties. 

Medical data are obtained from hospital records prepared by the attending 

physician for all injured occupants. These accidents are coded by Calspan in 

considerably more detail than are the Level 1 accidents from state files. 

Because of program modifications, these data are the same as Level 

2 data from previous years. 

The information available in the Level 1 data includes the following: 

CALSPAN LEVEL I ACCIDENT CODE 

(1974 Data Only) 

Accident and Environmental Data 

Classification 

State 

Year of Accident 

Case Number 

Reporting Jurisdiction 

Sequential Case Number 

Number of Vehicles Involved 

7 ZQ-5443-V-1 



Type of Form 

Location 

Type of Accident ` 

Object Contacted 

Month of Accident 

Date of Accident 

Day of Week 

Hour of Accident 

Traffic Control 

Light Condition 

Weather Conditions 

Road Condition 

Type of Road Surface 

Road Character 

Road Type 

Total Number of Occupants Involved in Accident 

Total Number of Occupants Killed or Injured in Accident 

Severest Occupant Injury in Accident - Police and/ 
or Occupant Reported 

Severest Occupant Injury in Accident - Physician Reported 

Total Number of Pedestrians/Bicyclists Involved 

Vehicle Data 

Vehicle Number 

Driver Report 

Model Year of Vehicle 

Make of Vehicle 

Body Style 

Towed Vehicle Involved 

Vehicle Identification Number 

8 ZQ-5443-V-1 
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Vehicle Deformation Index 

Primary Deformation Classification 

Secondary Deformation Classification 

Direction of Principal Force at Point 
of Impact 

Principal Part of Car Affected 

Specific Horizontal Location of Damage 

Specific Vertical Location of Damage 

General Type of Collision 

Damage Scale 

State of Registration 

Accident Configuration 

Jackknife 

Odometer Reading 

Severity Rating 

Fire or Submersion 

Number of Occupants 

Total Number of Occupants Killed or Injured in 
Subject Vehicle 

Severest Occupant Injury in Subject Vehicle ­
Police and/or Occupant Reported 

Severest Occupant Injury in Subject Vehicle ­
Physician Reported 

Vehicle Designation and Study Level 

Level 3 Case Availability 
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Occupant/Pedestrian/Bicyclist Data

Vehicle Occupied

Seated Position

Age

Sex

Ejection

Restraint Use

Severest Injury - Police and/or Occupant Reported

Severest Injury - Physician Reported

Apparent Condition of Driver

Driving Experience

Total Annual Mileage Driven

License Type

Traffic Violation

Medical Information

10 ZQ-5443-V-1

 * 



2.3.2 Level 2 

The Level 2 file contains a sample o towaway accidents collected .a_ 

part of the NHTSA Restraint System Study. In this program, five research tea.. 

collected data using uniform criteria in different parts of the United States. 

MYNA jointly sponsored the Calspan portion of this program with NHTSA. During 

1974, Calspan sought to collect all applicable towaway accidents in the study 

area to meet data volume requirements of approximately 2,000 cases annually. 

This sample differs from Level 2 data of previous years. Data 

collection was initiated in April 1974 for AiVMA and May 1974 for P;UiSA. Data 

collection criteria differed for the two sponsors. For P4VMA, Level 2 data 

consisted of all police reported towaway accidents involving a 1973, 1974 

or 1975 model year automobile manufactured in the U.S. or by a subsidiary 

of a U.S. firm. Data for all occupants in the car were recorded. 

For NHTSA, Level 2 data consisted of all police reported towaway 

accidents involving a 1973, 1974, or 1975 model year automobile regardless 

of where it was manufactured. Data were recorded for only front seat oc­

cupants. 

A copy of the composite form used by Calspan to record data for both 

sponsors is provided in the Appendix. 
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2.3.3 Level 3 

The Level 3 file contains the accidents which are investigated by 

the Calspan multi-disciplinary team (approximately 3S0 such accidents occur 

and are collected annually). Each case represents a police reported ac­

cident involving a current model automobile or a recent model truck in which 

at least one occupant requires hospital treatment. The output of Level 3 

consists of detailed case reports in which descriptions of the accident sequences 

are provided and causal factors are enumerated. Drivers involved in these ac­

cidents are interviewed by Calspan personnel and the interior and exterior of 

each case vehicle is examined and photographed extensively. Evidence at the 

scene is also measured and photogralphed. For each case, the Genc.ci1 Motor:; 

Collision Performance and Injury Report, Revision 3, is completed, together with 

certain supplementary forms. 

Other data included in the report are: 

Police Reports


Medical Reports


Driver Abstracts


Accident Causation


Injury Causation 

Evaluation of Effectiveness of Vehicle Components 

Evaluation of Federal Motor Vehicle and Traffic 
Safety Program Standards. 

Data for this study level were collected using the same criteria 

as in previous years and thus, are compatible with that collected in 

previous years. They may be used in combination with earlier data, or 

comparisons with earlier data maybe made. 
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Calspan Edit Procedures for Level 2 Occupant


Restraint System Study Data -- Eleai$or Becker


2.4 

The Level 2 Towaway Restraint System Study was sponsored jointly by 

NHTSA and MVMA. Although these sponsors' general objectives were similar, 

detailed objectives, data requirements and case reports did differ. Calspan 

used a composite field data collection form (See Appendix) and matching, 

coding and editing procedures, that were compatible with the requireniients of 

both sponsors. Sponsor-unique data sets w:=ere then generated after all editing 

was completed on composite-form data. 

The editing procedures are particularly important in assuring data


integrity, because of the strong possibility of inadvertent manual errors


during data collection and keypunching. Accident data were not entered into


the permanent data base (tape or disk) until editing was completed and,


when necessary, corrections were made.


Three categories of editing procedures were used: (1) operational


checks, (2) illegal code checks and (3) code consistency checks. These are


discussed below.


Operational Check 

A check for operational errors is the only one that can be considered 

mandatory. This check guarantees that the correct number and types of cards 

required for a particular case appear in correct order. In addition, it is 

desirable to expect case numbers in ascending sequence for future selection of 

particular cases and elimination of duplicate case numbers. 

13 ZQ-5443--V-1
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For the Occupant Restraint System data base, Columns 2-11

(TYYA\1DDNNN) are required to be the same fcr all cards in a case. The case

number is a composite of Columns 3-6, 9-11 (YYb1c1NNN) and must be in ascending

sequence.

Since sponsor requirements were\\slightly different, a combined form

was developed to eliminate coding the same``case twice. (See Appendix) After

editing, a computer program generates the two data sets according to sponsor

specifications. Operational rules for the combined form are as follows:

Card 1 - General accident information

Card 2 Case vehicle information

Card 3 - Case vehicle and other vehicle information

Card 4 - Occupant information

Card 5 - Occupant and beginning of injury pattern

Cards 6-8 - Remaining injury pattern (if required)

Card 9 - Occupant restraint system

Each case requires Cards 1-3.and at least a set of Cards 4, 5, and 9

for each occupant. Occupant cards must be in order by section sequence (Card S,

Columns 17-18) and the coded seated position values on each card of an oc-

cupant set must be the same (Card 4, Columns 63-64 and Cards S-9, Columns 12-13).

The number of card sets for front seated occupants must be equal to the value

coded in Card 1, Column 20 and these sets must appear before those for rear or

unusually seated occupants. The total. number of occupant card sets must be

equal to the value coded in Card 1, Column 21. No seated position may be

duplicated within a vehicle and each case must have a driver. The injury

pattern (OIC) begins on Card 5 and continues to Card 8. for a maximum of

fifteen "blows". If on any Card 5-8, the entire field for a blow is blank,

all remaining fields should be blank and the next card should be 9.

 * 
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Checks for Illegal Codes

Once all operational requirements are met, the data can be used for

a preliminary tabulation of accident patterns. However, data are not processed

by detailed analyses programs until tested for illegal codes, i.e., codes that

do not appear in the system codebook or ictionary. Calspan has now developed

a package of subroutines so that an ille-.al code check can be performed on

any data set with a minimum of programing:..

Checks for Data Consistency

After a consistency check final processing by analysis Flogs;,?s is

performed that ranks next in importance after the operational check but requires

the most time to define and program. The entire data set must be examined for

relationships between various fields (not necessarily on the same card). As an

example, if an accident occurred at noon, then the case is checked if its light

condition is not daylight. A table which lists most of the consistency checks

performed on the combined form Occupant Restraint System data appears below.

Except for the Force vs. Deformation table, a case had to meet all other con-

sistency requirements before being recorded on the permanent data set.

CONSISTENCY TABLES

Light Condition vs. Time of Accident
Card 1 Column 57 Card 1 Columns 53--56

1 Daylight 0500-2059

2 Dawn 0400-0859

3 Dusk 1600-2159

4-6 Dark 0000-0859; 1700-2359

7,9 Unknown 0000-2359; 9999

15 ZQ-5443-V-1
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1 
Hospital Front Seat Occupant 
Card 1 Column 19 

vs. Treatment 
Card 5 Columns 21-22 

1 Yes At least one front occupant 
02 Treated 

03-04 Hospitalized 
06-09 Fatal 

99 Unknown 

2 No All front occupants 
00 None 
01 First Aid 
05 Fatal at ScEne 

10-12 M.D. 

Occupant Ejected (Accident) 
Card 1 Column 46 

VS. Ejection or Entrapment 
Card 4 Column 14 

2 No 1 

6 

Not ejected or trapped 

Trapped 

Number of Case Vehicles 
Card 1 Column 41 

vs. Total Vehicles 
Card 1 Column 40 

1-3 Greater than or equal to 
Column 41 

16 ZQ-5443 V-1 



Number of Case Vehicles vs. Case Number Other ~Vehicle vs. Case Number 3rd Vehicle 

Card 1 Column 41 Card 3 Columns ^0-32 Card 3 Columns 46-48 

1 Blank (none)	 Blank

1 999 (N/A)	 999, Blank 

2	 001-998 (Seq. Number) 999, Blank 

2 999	 001-998 

3 001-998	 001-998 

Type of Accident vs. First Object Contacted 

Card 1 Column 37 Card 2 Columns 47-48 

1 Pedestrian	 70 Pedestrian 

2 Pedacycle	 71 Bicycle, Other Pedacycle 

3 Railroad Train	 68 Train 
69 Locomotive 

4 Other Collision	 72-76 On-roadway Objects 

5 Motor Vehicle	 01-39 Autos and Trucks 
40-67 Other Vehicles 

6 Fixed Object	 77-98 Off rbadway Objects 
00 Unknown 

7 Overturn	 78-80 Ditch, Embankment, Ground 
00 Unknown 
98 Other 
99 None 

8 Other Non-Collision 78-81 Ditch, Embankment, Ground, 
Curb 

00 Unknown 
98 Other 
99 None 

9 Unknown	 Any Legal Code

17	 ZQ-5443-V--l 



Killed in Accident: 

Card 1 Columns 42-43­ Greater than or equal to killed in 
case vehicle 

Injured in Accident: 

Card 1 Columns 44-45­ Greater than or equal to injured in 
case vehicle 

Parent Manufacturer vs. Make Model (Case Vehicle)

Card 1 Column 80 Card 2 Columns 25-29


Blank - American or American 11101-11103, 11105, 11108, 11120, 11203­

American Import 11205, 11220, 11301-11302, 11306-11308, 
11310, 11318, 11320, 11401-11403, 
11405, 11408, 11420, 11501-11502, 
11506-11508, 11520, 12101-12102, 
12104-12106, 12108, 12118, 12120, 
12201-12203, 12205-12208, 12220, 
13101, 13102, 13120, 13202, 13206 
13208, 13220, 13305, 13320, 
13401-13402, 13406, 13408, 13420, 
14101-14102, 14106, 14108, 14118, 
141.20, 21502, 43409, 61809, 61819, 
61820, 62209, 72210, 83209 

1 - Foreign­ Any Legal Code Except Above 

Event Producing Severest Injury 
to Front Occupant 

Card 2 Column 80 

0 No Injury­ No Front Occupant May Be Injured 

1-9 Event Number­ At Least i Front Occupant Injured 



91 

Object Contacted	 vs. Collision Type 
Card 2 Columns 47-48 Card 3 Columns 15-16 Matched by 

58-59 18-19 Event Number 
69-70 21-22 Columns 17, 

20, 23 

70-98 Objects 01;-03 Vehicle to Other 
00 Unknown 99 Unknown 

01-69 Vehicles	 11-19 Vehicle to Vehicle 

99 No object	 02 Rollover 
03 Other 
99 Unknown 

Direction of Principal Force vs. Deformation Location 
Card 2 Columns 49-50 Card 2 Column 51 

60-61 62 
71-72 73 

00	 R, L, T, U, X 

01, 02	 F, R 

03	 R 

04, 05	 R, B 

06	 B 

07. 08	 B, L 

09	 L 

10, 11	 F, L 

12	 F 

99	 F, R, B, L, X, 0 

NOTE: Other combinations of Direction and Location print warning 

messages since some codes such as 12L are unusual but allowed 

for a sideswipe. 
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Number of Vehicles Contact3d 
Card 3 Column 29' 

vs. Description of Other Vehicles 
Card 3 Columns 30-61 

0 Blank 

1 

2 

Columns 30-45 any legal code 
except blank 

Columns 46-60, blank 

Any legal code except blank 

Ejection/ Entrapment 
Card 4 Column 14 

VS. Ejection/Entrapment 
Card 5 Column 25 

1 

2 

Not Ejected or Trapped 

Ejected 

1 

4 

3 

4 

5 

6 

9 

Partial Ejection and 

Trapped 

Partial Ejection 

Total Ejection 

Trapped 

Unknown 

6 

2 

3 

S, 

9 

7 

Sex 
Card 4 Column 15 

vs. Pregnancy 
Card 4 Column 62 

1 Male 3 N/A - Male 

2 Female 1 
2 
9 

Yes 
No 
Unknown 

9 Unknown 9 Unknown 



Policy Injury 
Card 4 Column 23 

vs. Treatment 
Card 4 Column 24 

1 Fatal 7 Fatal 

Treatment 
Card 4 Column 24 

0 Not Injured 

vs. Occupant Injury Classification 
Card 4 Columns 25-60 

O's 

More Than 6 Injuries? vs. Occupant Injury Classification 
Card 4 Column 61 Card 4 Columns 25-30 

31-36 
37-42 
43-48 
49-54 

55-60 

1 Yes None of the above groups may 
contain all 0's. 

NHTSA Seated Position 
Card 4 Column 13 

vs. MAMA Seated Position 
Card 4 Columns 63-64 

1 Left Front 01 

2 Center Front 02 

3 

4 

Right Front 

Other 

03 

Any other legal code. 
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Occupant Injury Classification 
Severity 
Card 4 Column 29 Mint be in equal or decreasing 

35 severity order of 8, 7, 6, 5, 4, 
41 3, ^2, 1, 9, 0 
47 
53 
59 

Treatment vs. Treatment

Card 4 Column 24 Card 5 Columns 21-22


0 Not Injured 00 (No Treatment} 

1 First Aid 01 

2 Would Consult M.D. 10 

3 Directed to Consult M.D. 11 

4 Did Consult M.D. 12 

5 Emergency Room 02 

6 Admitted to Hospital 03, 04 

7 Fatal 05, 06, 07, 08, 09 

8 Other 00, 09 

9 Unknown 99 

Injured?	 vs. Overall Severity of Injuries 
Card 5 Column 19	 Card 5 Columns 23-24 

1 No	 00 None 
98 Unknown if Injured 

2 Yes	 Any Legal Code Except Above 



I 

Treatment vs. Overall Severity of Injuries 
Card 5 Columns 21-22 Card 5 Columns 23-24 

00 None 00, 01 (None, Minor) 

01 First Aid 'i01, 02, 03, 99 (Minor, Non-Dangerous, 
Unknown) 

10, 11, 12 M.D. 0, 01, 02, 03, 99 (None, Minor, 
,^ Non-Dangerous, Unknown) 

02 Treated, Not Admitted 0b, 01, 02, 03, 99 (None, Minor, 
Non-Dangerous, Unknown) 

03 Hospitalized, Observation 01, 02, 03, 99 (Minor, Non-dangerous, 
Unknown) 

04 Hospitalized 01, 02, 03, 04, 05, 99 (Minor, Non-
Dangerous, Dangerous, Unknown) 

05, 06, 07, 08, 09 Fatal 06, 07, 08, 09, 10 (Fatal) 

99 Unknown 01, 98, 99 (Minor, Unknown if Injured, 
Unknown) 

Equipped vs. Usage 
Card 9 Column .18 Other Card 9 Column 40 

20 Child 42 

1 Yes Any Legal Code Except 9 (N/A) 

Blank No Blank 

9 Unknown 0 Unknown 

Equipped vs. Usage 
Card 9 Column 14 Lap Card 9 Column 35 

16 Shoulder 37 

1 Yes Any Legal Code Except 9 (N/A) 

2 No 9 (N/A) 

9 Unknown 0 Unknown 



-1 
Equipment vs. Original Equipment] vs. Belts Operable vs. Defeat 
Card 9: Column 14 lap Column 15 Column 21 Column 22 

16 shoulder 17 23 24 

2 No	 1 Yes Blank Blank 
9 Unknown 

2 No	 2 No Blank 2 Defeat 

Restraint Usage vs. Restraint Usage Probability 
Card 9 Column 60 

Lap Shoulder Other Child 
Column 35 Column 37 Column 40 Column 42 

2 None Used	 AnyILegal Code Except +, 0 

3 Lap $ Torso	 + I + I Any Legal Code Except + 

4 Lap Only	 + lAny Legal Code Except + 

5 Torso Only Any Legal Any Legal ode Except + 
Code Except 

+ 

6 Child Seat	 Any Legal Code Except + 

Any Legal Code Except +1 + Any Legal Code
7 Other i Except + 

9 Unknown	 Any Legal Code Except +land At Least lOne Column 
Contains 0 I 

Maladjustment	 vs. Restraint Usage 
Card 9 Column 62	 Card 9 Column 60 

1 Yes 3-7 Restraint Used 
2 No 

3 N/A	 2 None Used 

9 Unknown	 3-7, 9 
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Restraint, Usage vs. Belt Caused Injury Factor
Card 9 Column 60 Card 9 Column 58

2 None Used 5 N/A

3-7 Used Any Legal Code Except .5 (N/A)

9 Unknown 9 Unknown

Belts Operable vs. Malfunction

Card 9 Column 21 Lap Card 9 Column 22
23 Shoulder 24
25 Other 26
27 Child 28

1 Yes Blank

9 Unknown

2 No 1 Malfunction
2 Defeat

Blank Not Equipped Blank N/A
2 Defeat

Buzzer Functional vs. Malfunction, Defeat
Card 9 Column 29 Lap Card 9 Column 30

31 Shoulder 32
33 Other 34

1 Yes Blank No Malfunction, Defeat
9 Unknown

Blank Not Equipped

25 ZQ-5443-V-1
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Belt Damaged Factor 
Card 9 Column 49 

vs. Equipped 
Card 9 Columns 14 

16 
18 
20 

5 N/A s Not Equipped With Any Device 

System Defeated Factor. 
Card 9 Column 51 

vs. Equipped and Original Equipment 
Card 9 Columns 14-20 

5 N/A May Not Be Equipped With Any 
Device and No Device Removed 
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3.	 DATA COLLECTION 

3.1 Evaluation of Vehicle Damage and Personal Injury 

3.1.1 Level 1 

Objective: 

To collect more detailed accident data on all acceptable vehicles 

within the "universe". These data are to consist of police reports of all 

accidents involving current model vehicles as defined in Section 2.2 (estimated 

8,000 accident cases). 

Task Accomplished: 

A total of 6,871 police reports in applicable accidents were obtained. 

These were police reports of injury and non-injury accidents involving current 

model cars and specified trucks (1973 model cars were not processed after the 

cutoff date of March 15, 1974). This volume compares with 8,038 reports 

obtained during the previous year. 

3.1.2 Level 2 

Objective: 

To collect a stratified sample of towaway accidents involving 1973, 

1974, and 1975 automobiles. These data are to consist of a police report and 

a more detailed investigation report (See Appendix) completed by Calspan 

personnel who examine the vehicle, obtain a medical data, and interview the 

drivers (estimated volume of 2,000 accident cases per year available, 

desired volume 2,000 cases per year). 



Task Accomplished: 

Due to the different starting dates and selection criteria required 

by the two sponsors (See Section 2.3.2) the total number of cases collected 

differed slightly. A total of 1,368 to'^away cases were collected for NHTSA 

from May 1 to December 31, 1974. A totA of 1,367 towaway cases were 

collected for MVMA from April 1 to December 31, 1974. 

3.1.3 Level 3 -- Off-Scene, In-Depth Investigation 

Objective: 

To determine specific portions of an occupant's body that contacted 

various components of the acceptable vehicles and the resulting injury, if any, 

and to describe the vehicle, vehicle damage, the'accident and the scene. 

Task Accomplished: 

During 1974, a total of 354 applicable vehicle cases were investigated 

and reported upon by Ca].span. Presentations based on these data also were made 

to sponsors periodically. These brief presentations are discussed in the 

section on Data Analysis. 
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4. DATA ANALYSIS 

Four presentations involving specific topics of interest were 

presented during the year. Each presentation typically involves 15 to 20 

cases selected to illustrate a specific roblem. Topics reviewed during 

1974 were: Windshield Separation in Van and Pickups, Restraint System Use 

and Injury in Accidents, Restraint Systet;Use Survey and a review of an early 

Calspan investigation of an air cushion restraint system car accident. The 

latter is not discussed here since reports on air cushion accidents have 

been issued individually. The other presentations are discussed briefly 

below. Presentations were prepared and presented by Donald He wiricks and 

Dominic Morris. 

4.1 Windshield Separation in Vans 

In five of the ten most recent cases (as of November 1974) involving 

small vans which sustained damage with a CDC extent number of at least 2, 

the windshield separated completely from the vehicle. Three of the five 

separations occurred in vehicles which sustained only relatively minor 

damage. A comparable sample of pickup trucks also was examined. No complete 

windshield separations were noted in these vehicles. 

Based on an examination of the vehicles in these cases, deformation 

in the A-pillar area appears to be associated with the separation of the 

windshield. Because of the small amount of structure between the A-pillar 

area and the vehicle front in vans, these vehicles evidenced substantial 

A-pillar deformation even in relatively minor impacts. In contrast, the 

structure of the pickup truck is such that A-pillar deformation usually is 

noted only in more severe impacts. 
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4.2 Restraint System Use and Injury in Accidents 

Data regarding injury and restraint system use was updated for this 

presentation. Again it was noted that use of the restraint system is generally 

associated with a lower degree of injur; 1 than is noted in comparable accidents 

in which the restraint system is not used. Benefits from use of the restraint 

system were particularly evident in the x'ollover accidents where probability of 

ejection is high and in accidents in which the impact is to the side of the 

vehicle furthest from the restrained occupant. In frontal impacts, occupants 

using only the lap belt still often contacted components in the front of the 

passenger compartments: These components include the steering assemoly and 

instrument panel which are contacted by the head and/or face and the upper 

torso and, particularly in the smaller cars, the A-pillar, sunvisor, header, 

windshield molding and windshield which are contacted by the head and/or face. 

Use of both the lap and shoulder belts substantially reduced the incidence of 

contact with interior components in the cases presented. 

4.3 Restraint System Survey 

A survey is being conducted to determine the frequency of use of 

shoulder restraints by drivers of 1973, 1974 and 1975 passenger vehicles. Data 

for the entire survey period are shown in Table 2. Shoulder belt usage in 

1974-75 cars showed a consistent decline during most of 1974 but appears to 

have asymptoted, at least temporarily, at about 26 percent (three months). 

The survey will be continued in 1975 to determine if any further


changes take place as time goes on.
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TABLE 2: Summary of Shoulder Belt Use

1973 MODELS 1974 MODELS

Shoulder Belts Shoulder Belts
Belts Used Not Used Belts Used Not Used

Oct./Nov.* 1973 64 (3%) 2299 (97%) 166 (58%) 122 (42%)

Dec.* 1973 8 (1%) 965 (99%) 98 (47%) 110 (53%)

Jan. 1974 31 (2 a,) 1387 (98%) 125 (39°) 197 (61 0)

Feb. 24 (2%) 1422 (98%) 180 (43%) 243 (57%)

March 19 (1%) 1430 (99%) 242 (45%) 296 (55%)

April 24 (2%) 1436 (98%) 277 (43%) 370 (57%)

May 25 (2%) 1386 (98%) 286 (37%) 490 (63%)

June 18 (1%) 1468 (99%) 316 (31-.) 716 (69%)

July 21 (1%) 1471 (99%) 335 (30%) 769 (70%)

August 14 (1%) 1499 (99%) 423 (30%) 975 (70%)

September 22 (2%) 1384 (98%) 372 (27%) 1025 (73%)

1974/1975 MODELS

Oct. 428 (26%) 1198 (74%)

Nov. 398 (26%) 1153 (74%)

Dec.

*Data for Oct./Nov. and December (1973) represent the results of a
preliminary survey and include data from observation sites not used in
later months.
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Or ART4ENT OF TRANSPORTATION
NATIONAL HIGHWAY TRAFFIC SAFETY AOWINISTRATION

Prc;atedOccupant Restraint System S ummary Form a ty:Fpa' FIcMide!rt r'^e . r^ LPart 1: -General Information -- -^ rja3ni^Card
T

1213 14 15 16-172Vehicle CateSlor 7')snitajizedS rrpi^ w'-ho-Pe 8.__ 9 10 1l

1. Coat^LoZ Vehicle. 1. Front Sat `IT.^ ao2 cilYea 1 - 8 ActuaE mbel,
2. ACRS Vehicle 18 2. No 1e 9 - Unknown 0

cciknt tccaticR

*
i n

MunicipalityS tale County 1.Loca /IUu;ucipae 3. State 0
CT7F1 1 2. County 4. Fedenae

3 94 25 L 27 28 29 30
X

a^eJLiLL'rr, 1 ;I h tt^ . ( 1.Yea; 2. No

Medical Form Vehicle Form Photographs Driver ErIer,I':.r^ 31icc Report
0
n
n

32 33 34 35 C

Y'^p Pt FireP f^armfa.t went )

rniiitioiL\fl ;

1. Pede^:,.t-C.En 4. O,.hvt Co.e,E3LJon 7. OvC'Liurrr !.Head O;i. 4. Side Swipe
92. Pedal cycle 5. Motor Vehilee 8. O theA Non-CoU. 2.Rear end 5.Ro&ove& 7.Not AppUcabCc

3. RR Tram 6. Fixed Object 9. Unhnown 3. Ang.ee 6 A OZhelt 9. Unfno:;on.,

j°t1hP.P ^^^ t . oS T 11 Let
 *

Tatnp Lsce 1. Yes
ri 2. No H

1-7 Actual No. 40 441 00-98 Actual No. 42 43 44 45 3. Not Stated 46
8. Fig 1Lt (8) on. More 99 Unknown To .i.nc eude the Tota.e Kitted/ 9. Unknown
9. Unknown Injured in the Ac.ci.dent.

humhcr 21 Urips

Trafficway 1. Yea 1. Paved 1. Dny 5. N/Ai 2. No 2. Unpaved 2. wet 6. Other: 5101-98 Actuate No. 47 48 3. Not Appt i.cab/e 49 3. Not Appf i.cccaee 50 3. Snow
99- Unknown/Not Stated 9. Unknown 9. Unhnown 4. Ice 9. frroaw;i

Ly of'I'eeh Tira E

1:Men S. Fn,i. 00004tidhug;ut I.DayQLgh-t :5.Vank-Lighted.
2.Tue 6.Sat M 0615-6:15 am 2.'v,am 6.Dc.nk-Not L^.jhted

53 54 55 5652 7.Not Stated3. U'-,d 7. Sun 1200-Noon 2359-11:59j4 3.Cuak
4.^:Lnf, 9.Urkn0wa4.T):u 9.Uufa 1815-6:15 ;;m 9999-Unknown

 * 
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ARTMENT OF TRANSPORTATION *

1 Mw TIC^N AL HIG`^w AV TRAFFIC SAFETY •DMINISTRATION
 *

Occupant Restraint System Summary Form aTeam A cident ©a:e ^J ,icy ere=gym
Part 2: -Vehicle Information- Card

'L atYr. 7„ 1',36. 1 2 3 4 _5 _T," _7 - 8 9 10 11Vehicle Identification
Plumber

L..6 Just, i 6y } 06o,-,titer Reap
O,r.Lt Ptoducticn No. 12 13 14 15 16 17 18

19 20 21 22 23 24

31E^ esle_.f^.: aEc_R Lu1^^s.!^ itali 1.2dn.Ua..dtop - i . Ro.tn3ty
25 27 28 29 2.2dn.Sedan/Coupe 30T he digit Mahe. /,Mod'e ".ode 26 2.2-cyt.

3.4d..Uctndtopto be cx,t..apu}'::.ted Oom SECTION 5-1973 rd%;ting NanuaC a:.d 8.O.then. 4.4-cyti'. 8.8 -cyt.
4. 4dt. SedanRe6 .epee In6wunt,ti,oa-1.IOri. Rpt. A u t o 6 UtiZizathon. 9. Unknown 6.6-cyt. 9. Unknown

Stn.ti<nrccacan

32 33 34 35
3. 1973
4. 1974 1. Au,tomati.c 1. Yea 1. Syzten Tebted NORMAL 4. Not ApptLcabte
5. 1975 2. S tar.dahd 2. No 2. Sy.s tel., Tested ASNORMAl nIznown

 *
 *9. (LtksIown 9. tinknown 9. Unknown 3. Un.a6ke to Test-D,znuzge

(Detai on Veh.FieJd Fo,uhj
}well i ale

.Another #reltir_ia
^ u,i ^ l____J -FI^1. °Yes

36 37 _L-J LJ A fJfi
2. No 38 39 40 1 41 42 43 1 44 45 46

9. Unknown CODES:(1. Yes; 2. No; 3. N/A; 9. Untz:)- Code Each o6 the Nine Beockz.

ArR^ F r^ r

ChronolcjicaI Ordrr Objecl Contacted Collision t?eformaticn Cia,oification Inches Cruoh ii,a?r e, of F., .

Severe 3^^L:r3,
I J

49 50 51 52 •53 54 55 56 57

2
10 - No Injury

58 59 60 61 62 63 64 65 66 67 68
1-1 Event No.

8- Pne-Crash Event1
1 9- Unk)1vvw:i I

U 70 71 72 73 74 75 76 79 79

 * 
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OC^'ART A F N T OF TRANSPORTATION
NA TICNAL .+ C..n AV TR AFrIC SAFETY ADMINISTRATION

Occupant Rest raint Sys tem Summary Form
Part 3: Restraint Us,;:;e Information Card 4

Rupared_:3y:
:.see ^: r^ I Q.

I

. a Uss_ ainL$ps n bisaee
0 te: Yr. 7_. Mo. _._.. 2 1 3 •1 1 5 6! 7 8 9 10 11

Left Front Center Front ; I LIi.^g_ .r ui I
12 13 14

1. No Occupant 4. Lap OnIy 1.Othen ( Veec. on Iv eh. Foam
2. None Wed 5. Torso Oney 8. Not, Known i6 Occupied

 * 

3. Lap £ Ton6o 6. ChA,Ld Seat 9. Unknown i6 Re,s.tkain-t Wed
*

 *

^e ry^^. el rn Se r ^GCt^'^'^t"'

YlQ)

r°^ a o
k

n7^ o^v
^.o v q. ^ o r

 * ^ b

Left Front U
15 16 17 18 19 20 21 22 23 24 25

center Front -_ 1
26

0 El E
27 28 29

El E] Lil 1-1 1-1 Ll Ll
30 31 32 33 34 35 36

$i`rht Front H' L --] 1-1 Ll Ll
37 38 39 40 41 42 43 44 45 46 47

I.Supported Evaeua ion 3. Ne.itheri Supported on 5. Not Appti.cabl.e
Conttad, meted Evacuation

2.C0ntcany to Evaeuation 4. Fo6.i ti.cn Not Occupied 9. Unknown

Left Front C,en:e.r Front YIght Front

49 50
1. Ce't. a,Ln 3. Urvtep..i.abPe

2. Re£.iabZe 4. UnabPe to -4 i. ma to

W
w
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DEPARTMENT OF TRANSPORTATION

NATIONAL HIGHWAY TRAFFIC SAFETY ADMINISTRATION

Conplete one ca :c P,E V 01LT_e? Q_.Occupant Restraint System Summary Form
for ccch Front Ser..t

*

Part 4: Occupant Information Card yr-
0 cef.rrri

_ PV-3-c ®ccuinnt Ri<a^ 23 4 5 6 9 10 itOccunantRole Seat Pos#inp
El^r1^ S2Li^_p r ':

1. D<wwct 1. Le6t Fhort

2. Pai,^ engeA 2. Ceitte,t Fnon-t 1. Not Ejected/ No.; Trcapped12 4. Part-ict Ejection13
9. Unknown 3. Right F,tottt 2 . E tJec ed(0eg-tee Not Stated 5.Tot,t2 Ejection 149. Unhttown4. Other 3. Paltia .%c^t r;n{T,7ar^o^f 6,ThRrY,rld Q

_

1. Mate 00-97 Actuate. I 16
]72. 18Fc;.iaZe 19 20 21 2201-98 :nchet 001-998 Pcnnid698 - 98y-u.o4. 01 c9. Unkno:mi 99- Unknown 999- Unknown199 - Unfzirewn

Pol,ce inj:.f; Code _ Trea$tt r.t - "ll^r#ality 1;
3 t d.7 ...rec e to Corwutt MD 7. Fata,.

1. t;) ir-a-a ) 4. (C)Pos,5ib2e) 0. Not Injured 4. V,-"d cotttut,t MD B.Oth Jt
2. (A) (Incapacitttutg) 5.(0)No-Injury) 23 1. Fi otkidat Scene 5. trnch. RIn. Treatment-Re2. 9. Unknown 24
3. (S) (Ncn-.incapt`g) 9. (U)Unfznoccn 2. Stated-wooed consu,tt MV 6./,drn%.ttcd to c. p.-N o i Fn.,taZ_

n^' Cn,:,?LP i t ; z/<> nxx Sec er63,
1iexrxl)e r ! lF '.y Region I.. _lect

 *

^gQi^ far [Iyit 1^?f^ L. vfl 25 f 26 i 27 28 29

2 LJ [:1 0 1_1
 *

31 32 33 34.
1. ^Jee

2. PLobab.Ee f- i U L1 p LJ S
I) ^ ^ 37 I ^38_i 39 40 I

3. Ve6.i.n,i,te

9. Unknown H L^
r43^ 44 45 46 48I I

II L4^ ( L1. E:51 L1
54,

-- 1
Mein Than Six Injuries? yet

2.1. No-Yet -Note De.ta&.s on Med.
61 3. N/A (1.{ate60PLM 62

2. No 9. Unknown
9. Unknown

 * 



e Cc uponf R^ .train S jslem Summary Form 
,4cCj?c Date ! S^CUCs ^e t,y___I C t ToNr1V'^ vyI LIP 

bard


12 13
C,'! T.' ION -,"1E - CAFE V iICL^ 2 1 5 6 7 s 9 tU 11 

Vr^icie^ to Other Vehicle to Vehicle (moving or pirked) Collision 1Tyoe Collision Event 

01 Vehicle to Object 11 }lead on (F to F)

02 Rollover 12 Rear End (F to R)


PRIi L R7
03 Other: 13 Side swipe--same direction 
111 Side swipe--ocposite dir. 

9; Unknown 1 intersection 'M1foe L 
SEC';DAISE'
11, Intersection Type T 

20
17 Ir.t.erzection T:De Unknown 
1e Other:


TEFL IAhY 
2319 Configuration Unknown 

',e^icie Tye -Body Style 
Police Report Shipping Number of ' 0T?7r-R VEHICLE 

CO Full Size 07 Straight truck, Vehicle No. i^ei,?ht Vchs. Contac L-d aso ..ê q tic.

01 Intcr^;ediate Van


(Codes 0,1,2)
02 Cnmpzc+ ge m.....Y_..,a 

03 Sports Car Dcubles 
OL, Carryall 09 Other or Unknown 
05 Jeeo type 10 Pedestrian 27 -2Y 2b 29 30 31 ;32
O^ Pickue/panel 11 Motorcycle 

OiH= VEHICLE CO^'T'D 

Police Report n'oicle Tr's Estimated Woight
^^eh,cle No. Model Year Make - Model (same codes as Lead .;ith fro

Cols. 2L,-25) if necessary)


C0¢ 

THIRr CONTACT VEHICLE 

Case Sequential No. 70-Police renort 
Ven-cle 'I o. Model Year Make _ Malcl Veh. T•fpe Esti r.t^d r:ei ht 

_77-77 2i 79- 52 -5- 71-0 5L^ ^ -57 7 -7 56

A
,e I
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OGC. SF',',uD PCB.

Occupant Restraint System Summary c,-m
1f75 Card 5T

!1m icy ^rr^ to ,•.SeRuenCe.?la,_-_._ (use HSR:I codes)
See t-'low.

Occupant Posture 2 i 3 .f 1 5 __b !_7_6 9 10 11 12 13

3. Normal seated AA a (Mos. ) Occupant Injured? Rest Source of In ury Infor ration
position

2 Otrer
3 Not in seat
9 Unknown

IIi

Q0,01 tears
al er T-yrs.
code 99)

15 T

Section
Secuence

77 -2

1
2

No
Yes

l9

1 Hospital/Doctor
2 Personal Interview w!occupant
3 Personal interview w/non-occ.
L Other:

Treat.Tent/NortFlity Overall Severity of Injuries

5) None 05 Fatal-Dead at Sceno 00 None 09 Fatal - 2 Regions
01 First Aid at Scene 05 Fatal-DOA 01 Minor 09 Fatal-3 or morn "

Consulted Physician 07 Fatal-within 24 Hrs. 02 Non-Darn. !Moderate 10 Fatal-Details Urk.
10 Unknown, but "Stated Would" 0 Fatal-211 r::-l Year 03 Non-Dare../Severe 98 Injury Uri mown,
11 Unknown, but "Directe.d To" 0 Fatal-'e o'. to Leath OL la , ^ro:is, er?ous 99 Injured, wec. Unk.
12 Did Consult Physician Unknown 05 lan-,-erons, Critical
02 Treated at Hoso/Clinic but Not Adm. 99 Unknown 05 Fa;:al - 1 Region
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