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Fellow engineers. Fellow members of the Society of Automotive 

Engineers. 

It is indeed a pleasure to meet with you tonight to discuss and 

exchange views on the safety of motor vehicles --- not only when they 

leave the showroom floor, but also years later when, after having gone 

through a succession of owners, they are in a poor state of repair, even long 

overdue for the junkyard, but continue in use on public thoroughfares. 

My remarks are concerned no less with the fact that when th,ese 

very old vehicles continue in use on public thoroughfares , their owners, 

typically from lower income groups of our societ~ can neither affor d 

expensive repairs nor the price of replacement vehicles. 

And, in the absence of adequate, low cost public transportation, 

what are their alternatives -----
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To shop 

To get to a movie, or a ball game? 

To visit family or friends? 

L1 short, to enjoy life? 

While I, as an engineer , speak to you as fellow engineers on 

cnginc<?ring matters , we cannot forget those broader 

:,ociological values Lhat transcend Lhc nuts and bolls of classical engineering 

practice . We are discussing materials and practices with impicatrons that cannot 

ever be reduced to slide - rule accura cy - - - lif e , healt h , and the 

sociological value systems of living in moder n civil ization. In this 

regard I would l i ke to r ead the followi ng quotation.: 

"We should not expect ever to employ in practice all the motive 

power of the combu stibles used. The efforts which one would 

make to attain thi s r esult would be even mor e ha r mful than 

useful if they led to the neglect of other important considerations. 

The economy of fuel i s only one of the conditions which should 

be fulfilled by steam engines; in man y cases it is only a secondary 

consideration. It must often y ield the precedence to safety, 

to the solidity and durability of the engine , to the space it must. 

occupy, Lo the cost of its construction, etc . To be able to 

appreciate j us tly in each case the conside r ati ons of convenience 
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and economy which present themselves, to be able to r ecognize 

the most important from those which are only subordinate , to 

adjust them all suitably, and finally to reach the best results 

by the easiest method -- such should be the power of the man 

who is called on to direct and coordinate the labors of his fellow 

men, and to make them concur in attaining a useful purpose." 

A quotation of this sort could readily have come as a part of the 

extensive legislative history that preceded the enactment of Federal safety 

laws. It could have come from any of the millions of words of safety 

pronouncements that lead up to the passage of highway safrty legislation. 

The fact of the matter is that it did not. It is the last paragraph 

of the monumental treatise on the second law of thermodynamics 

published in 1852 by one of the great engineers of all time, Carnot. 

This regard of the engineer fo r safety can readily be shown to have 

been of concern not only to Carnot, but many of the other great ensineers, 

in effect being handed down as a heritage of the profession. The concept 

is no less evident today in the various important documents of the profession. 

For example, the Canons of Ethics promulgated by the Engineers I Council 

for Professional Development states: 

1'(1) The engineer 'will have due regard for the safety of life and 

health of the public and employees who may be affected by 

th~ work for which he is responsible. 1 



"(2) He will guard against conditions that are dangerous or 

threatening to life, limb, or property on work for which 

he is responsible, or if he is not responsible, will 

promptly call such conditions to the attention of those 

who are responsible. ' 11 

It would be idle and foolish to assert that the engineering profession 

has not produced safe cars. In November 1966, shortly after the passage 

of the safety laws, I made the following statement: 

"We do not question the fact that cars today include, on overall 

balance, much safer design concepts than ever before. But the 

overwhelming evidence is that the promotion of motor vehicle 

safety through voluntary standar ds has not p r oduced a degree of 

safety anywhere near levels that are well within our present 

technology. In other words, many of our most recent major 

scientific breakthroughs remain to be incorporated in vehicle 

design for greater safety." 

Since then we have seen introduced into the v ehicles sold to the 

American public such important safety features as the energy-absorbing 

steering shaft. The initial experience with it has been truly spectacular. 

We believe that it will prove to be one of the important breakthroughs in 

vehicle safety and undoubtedly it is a major engineering achievement. 
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But the motoring public cannot help but ask the engineering 

profession the very embarrassing question of why it took so long for 

i~lift'saving featurcsto be incorporated into vehicles. 

Progress in safety is possible. 
= ' 

More specifically, progress in vehicle safety has unmistakably 

been called for by President Johnson, mandated by the Congress and, 

I believe , demanded by the motoring public. 

Let me briefly review four aspects of the new national effort 

spt•arhcadcd by the Department of Transportation to achieve greater 

safety performance in motor vehicles: 

( l) The development and application of new car safety 

performance standards - - these are standards that are 

applied to new cars before they may be sold to the public. 

(2) The development and application of used car safety 

performance standards - - these are standards that are 

applied to vehicles once they are in operation on our 

Nation's highways. 

(3) The improvement and standardization of motor vehicle 

inspection programs. and 

(4) Comprehensive engineering and economic studies to 

guide both the application and development of the 



standards themselves, and to guide the effective 

allocation of economic resources. 

Within this 4-point program certain goals have already been 

achieved while others are in the process of implementation. 

For example: The National Traffic and Motor Vehicle Safety Act 

oi 1966 directed the Secretary of Transportation to issue safety standards 

for new vehicles. To date, 23 such standards have been is sued. 

In addition, this same Act directed the Secretary of Transportation 

to issue safety standards for used motor vehicles. Under law, these 

initial Federal standards for the safety performance of used vehicles 

are to be issued by Fall of this year. These standards are presently 

under development in the National Highway Safety Bureau, and will 

attempt to cover those vehicle components and systems which simultaneously 

have an obvious impact on safety performance and are subject to deteriora­

tion through vehicle usage. The areas which are under consideration 

include brakes, steering, suspension, tires , lighting, as well as occupant 

restraint devices, windshield washing and wiping, glazing, and other vehicle 

components and s ysten1s. 

The third area of concentration under this 4- point vehicle safety 

performance program is that of motor vehicle inspection. An initial 

standard for State motor vehicle inspection programs has been issued 

by the Department of Transportation. The purpose of this initial standard 
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is to 1ndicl· thf' States to improve and standardize their basic programs 

of eniorcing vf'hicle saiety. The standard establishes the basis for a 

national program of quality , periodic motor vehicle inspection. This 

standard was issued in June of 1967 , and a number of States have sub-

s,-qucntly established legislation which enables them to comply. Thirty- t wo 

St<l.\l:s now have such programs . Slate motor vehicle inspection prog r ams 

must serve as the ioundation for the effective implementation os used car 

standards. 

It may be noted that approximatC'ly 80 percent of the vehicles in 

1h0 country are in States which have motor vehicle inspection statutes 

although c.t.11 of these do not require periodic motor vehicle inspection of 

all vehic1es. Under the Highway Safety Act of 1966 , a number of States 

i , ,, v, , 1 I r,·,,rly Hlil1zcd the Federal µrant -in-aid pro~ran1 to 11p~radP and 

•·:,pc1nc1 1 nci r motor vehicle inspection programs. It is expected that 

many othC'r States will take similar steps in the near future. 

Thi.: las.t category of the 4- point program deals with the technical, 

, conomic and administrative studies necessary to properly direct the 

clevclopnwnt of future standards and the allocation of national economic 

rcsnurcl's. To achieve this goal, an intensive and broadly based 

n•s,•a,-ch program was launched last year. Approximately 70 research 

contractti have been placed with private industry, universities ancl public 

res r;i. rch institutions. A substantial number of these p r ojects deal 
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sp, · ,~ifi, ·;1llv with th<"' development of standards for new vehicles, used 

v,· hiclrs , and motor vehicle inspection . An increasing research 

l ' ll l j>l1asis will be placer! on these particular areas in the future. 

While rhscussing vehicle safety :standards, it is convenient t o 

111:il· c a distinction between new car standards -- standards applied at 

11rnc- of manufacture - - and nscd car standards - - standards applied to 

Ilic vehicle once il is in operation. However, it must be recogniz<>d that 

tlh· new car standards are of value only if they improve the safety quality 

of the Vl Incle in use. For this reason, both new car and used car stand­

ards sharC' the same ultimate goal. 

T hus, although we may talk about new car standards on the one 

hand and used car standards on the other hand, we musl keep sight of the 

fact that they both only have meaning in terms of the vehicle which is 

b1:ing used. 

Furthermore, it is not possible to isolate the technical and economic 

cnns1dcrations involved in used car standards, new car standards , and 

motor vehicle inspection. 

Cc-rtain types of vehicle safety properties can only be treated as 

~tanclards to be applied to new vehicles. Examples include the energy­

absorl,u g steering column , structural crashworthiness, the padded 

d.1:--t1hoa.rd , and sjmilar components . In many cases these same corn­

pnn,mts arc not likely candidates for used car standards i;ince the 

detcrioratwn in their safety pe r formance over time is not substantial. 



9 

On the other hand, braking, steering, lighting, wheel alignment, 

and suspension are among the candidates for used vehicle safety 

standards. This is because their safety performance is known to 

de(criorate with use. 

Nevertheless, new car standards must also have an important 

futurc- role in terms of those vehicle systems and components that 

deteriorate with use. There is no doubt that vehicles should be designed 

and manufactured in such a way as to assure that those components and 

systems that have a critical relationship to safe performance have a 

high <lcgree of reliability over extended periods of time. It is clear that 

the safety condition of certain vehicle components may be much more 

effectively achieved through the original design and manufacture than 

th r011gh frequent vehicle inspection. 

For this reason, certain areas of used car standards as well as 

motor vehicle inspection requirements may be relaxed if component and 

system reliability is guaranteed in the new vehicle. The economics of 

this well known reliability /maintenance trade off strongly suggest that 

future new car standards will tend to deal with the safety reliability of 

the vehicle as well as the simple existence of safety features in the new 

car. 
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J\n additional consideration in future new car standards lies in 

thl: clc-•sign and manufactu1·c of safety related components and systems 

in sHch a way as to facilitate their safe repair and maintenance. It i s 

unfortunate that repair practices uccas ion ally intruduce much rnore 

sc rinus sn.fC'ty defects than they attempt to correct. Although this 

:;1tua1ion may be traced to carelessness, it may also be attr ibuted 

1n some cas<'s -- to a n inherent difficulty 1n making the repair -- .-\nd 

this is a vehicle design feature . 

Although new vehicle safety standards which emphasize reliability 

and maintainability cannot eliminate the need for used car standa r ds, 

l hC'y can reduce the frequency with which the vehicle must be inspected . 

This has considerable practical relevance m terms of both cost and 

convenienCP. 

In essenre, new car standards must be treated, collectively , with 

used car standards and standards fo r motor vehicle inspection. They 

rnust be viewed as part of a system whose goal is to achieve the most 

economical means of achiev ing improved safety quality of the veh icle 

in usr. Future new car standards will r eflect this philosophy. 

The used car standards must s a tisfy a number of requirements 

which i.lrt.· not found in new car standards . As with those fo r the new ca r , 

the t1SC'cl car standards must b e per fo r mance o r i e nted a n d practica l. 



l 1 

There ar<', however , constraints on the application of used car standards 

which do not exist for their new car counterparts. 

While compliance with new motor vehicle safety standards rests 

with a limited number of manufacturers, compliance under used motor 

v<'hicl c safety standards rests with the millions of vehicle owners under 

th<' jurisdiction of State motor vehicle inspection. Further, this com­

pliance is dependent on maintenance and repair practices in garages 

and service stations throughout the country. 

Since the mechanism for the enforcement of used car standards 

lies in motor vehicle inspection, the standards must translate into 

practical test procedures. Furthermore , the test procedures themselves 

must be practical in terms of the periodic inspection of a used vehicle 

population of l 00, 000, 000 and which is rapidly increasing . 

This may be reduced to several specific technical questions: 

o What is the nature and magnitude of the specific 

test equipment that will be required to support 

the used car standards under motor vehicle 

inspection? 

o What is the number of inspection facilities that 

will be required and what will be their production 

capability? 
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o What are the personnel requirements in terms of 

both numbers and skill levels? 

Although specific answers are not presently available to all of 

these questions , there is considerable evidence to suggest that both the 

sophistication of motor vehicle inspection hardware and of the inspection 

personnel will increase in response to the used car safety standards. 

In the selection of specific standards from among the candidates for 

used motor vehicle safety standards consideration must be given to the 

safety criticality of the candidate item as well as to its associated inspec­

tion cost and repair cost. 

For example, embrittlement of a part can be detected by x-ray 

and other industrial methods. Even so, it is unlikely that such a practice 

for routine inspection of used vehicles would be a prudent investment in 

terms of safety payoff. 

In addition to components and systems subject to deterioration, 

some used car standards will be addressed to insuring the existence of 

certain safety related components in the vehicle. In such cases the 

decision must be made as t o whether the standard should be applied to all 

VC'hicles regardless of age. Most States have traditionally handled this 

problem by applying grandfather clauses under which vehicles manufactured 

before a specific date are exempted. 
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DiffC'rcnccs between jurisdictions have led to the situation in which 

a v1•hiclc is able to comply with standards in one State but fails to 

com pl y with slandards in an adjacent State which requires the safety 

itc-m to be retrofitted to the older vehicles. The newly effective Federal 

s afrty standards for new vehicles provide some examples. In some 

cases, such as the energy- absorbing steering column, retrofit is 

virtually impossible. For others , such as side view mirrors, add-on 

is comparatively simple. The Federal standards will p r ovide national 

consis t ency to the requirements for safety standards on used vehicles. 

Any requirement for retrofit or add-on must be carefully considered. 

In addition to the feasibility of retrofit or add - on, consideration must be 

given to the effect of imposing an expense which will be particularly 

felt among the low income groups, who drive a larger relative percentage 

of the older vehicles. The cost to such owners of altering their vehicles, 

or disposing of them if a change is substantial, must be balanced agains t 

the probability of the occurrence and severity of accident that might 

result if the change were not made. 

These are only some of the considerations that will influence the 

future trends in both used car and new car standards. 

Permit me now to comment briefly on the closely related area of 

motor vehicle inspection. 



Il 1s clear that the success of vehicl!! inspection depends on the 

dficicncy and reliability of both the technical and administrative a s pects 

of the program. The principal technical considerations include the 

items to be inspected, the methods and equipment employed ii. wrformjng 

the inspection, as well as the interval between subsequent inspections. 

The administrative considerations are just as important a11r1 include 

matters such as whether the inspection will be performed by State-owned 

and operated inspection stations , by private garages licensed by the State, 

or by a combination of both of these. Other principal administrative 

functions include the enforcement procedures to ensure that defective 

vehicles a re repaired and that the prescribed standards and procedures 

are accurately and honestly implemented by the inspection stations . 

Generally speaking, Federal standards related to State motor 

vehicle inspection will deal primarily with the technical aspects of the 

program, although guidelines will be issued covering all aspects. 

It should be noted that a national program of motor vehicle inspec­

tion has additional potential benefits. For example: 

o The Periodic Motor Vehicle Inspection Standard 

issued by the Department of Transportation last year 

requires the States to collect and publish data on 
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safety defects by make and model of vehicle. 

This will provide an invaluable tool for detect-

ing pa~terns of safety deficiencies · and for inform ­

ing the public of their existence. It will also assist 

in the discovery of safety defects early in the life of 

the vehicle. 

o Under the National Traffic and Motor Vehicle 

Safety Act of 1966, motor vehicle manufacturers 

are required to advise the Secretary of Transportation 

of vehicle recall campaigns to correct safety defects , 

and to inform him of the nature of the corrective 

action which is taken. Periodic inspection of all 

vehicles may be used to assure that vehicle owners 

respond to the recall campaign and that corrections 

are made. 

o As mentioned earlier , future new car standards will 

emphasize the reliability aspects of safety related 

components and systems. The ultimate test of this 

reliability must be in terms of the actual operating 

characteristics of the vehicle as it is found in normal 

use on our nation's highways . Motor vehicle inspection 
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may thus become the principal mechanism for 

ohtaining the data needed to determine the 

effectiveness of the vehicle design and manu­

facture in meeting long-term reliability require-

ments. 

A first step in the establishment of overall goals for vehicle 

safety performance is an accurate assessment of the safety quality of 

the used motor vehicle population against used vehicle standards. When 

this is accomplished, it will be possible to state short- and long-term 

goals in terms of the percentage of vehicles on the road which are 

dt--fective in some critical safety area. If present motor vehicle inspec­

tion statistics are used, it could be estimated that on the order of 

50 pe1·cent of the vehicles on the road today are deficient in at least 

one important safety aspect. A reduction in this percentage through new 

car, used car, and motor vehicle inspection standards is an immediate 

goal of the Department of Transportation. 

There are several technical tasks that are of considerable in1portance 

in the development of used car standards and future new car standards and 

fnr the development of standards for motor vehicle inspection. It is 

essential that we obtain a vastly improved understanding of the way in 

which vehicles deteriorate and the safety implications of this deterioration. 
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Two specific technical tasks can be identified. The first is an improved 

unders tanding of the probability of component failure as a function of 

vehicle use and time. The second involves the crash implications if the 

component or system has failed or is in a degraded condition. The 

improvement of our understanding of these processes may be simultaneously 

undertaken in several ways. These include the detailed investigations of 

actual vehicle crashes , experimentation, and the analysis of data which 

exists from manufacturer engineering analyses and warranty programs. 

Such investigations and studies must accompany the development of 

future standards for new cars, used cars , and for improved motor vehicle 

inspection. 

In conclusion, it is clear that future trends in vehicle performance 

standards will be influenced by a number of technical and economic con­

siderations. It is also clear that future developments in vehicle per­

formance standards must be accompanied by a s u bstantial technical a n d 

economic research effort. 

To achieve maximum effectiveness, the programs of used car 

standards, new car standards, and standards fo r motor vehicle inspection 

must be approached under a unified concept of vehicle-in-use safety 

performance. All possible trade.offs between these three standards areas 

must be utilized to achieve the most effective possible strategy. 
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The reduction of death and injury on our nation's highways poses 

a specific challenge to many private and public sectors of our nation. 

The continued effort of the Society of Automotive Engineers to meet 

this challenge is not only essential, it is its responsibility as part of 

a historic transition of the engineering profession, 

-0-
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One of the bigges t obstacles to progress in motor vehicle and 

highway safety has been the unpleasantness of the problem. People have 

been unwilling to face the shocking truth of the statistics which docu­

ment the carnage on our roads; they have preferred to think it cannot 

happen to them. 

A nation that is used to regarding itself, as well as being 

regarded by others, as the wealthiest, the most progressive and the most 

technologically advanced country in the world looks away from violence . 

In a recent attempt to put into perspective the brutal facts of assassina-

tion of national leaders, riots in our cities and crime in the streets, 

a leading American newspaper asked a cross section of l earned people, 

"Is America by nature a violent society?" One respondent, a prominent 

social psychologist, noted that the homicide rate in the United States is 

five times that o[ other developed countries; only two countries--both 

undcveloped--have higher rates . Yet overlooked in this perspective was 

the tragedy of death and injury on the roads . 

Like it or not , it is fact that in the age group from 15 t o 24 

t he numb0r of tT1otor vehicle deaths exceeds the combined total of the nc:<t 
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five causes of death for this age group, including such other well­

known results of violence as other accidents , homicides and suicides . 

Vehicle crashes are the most common cause of death from 15 to 35 years 

of age in the United States and are among the first three causes of 

dea th for all other ages between the first year of life and middle age . 

The figures in totality are no l ess shocking: 13 . 5 million 

motor vehicle accidents in 1967 , accounting for over 52 , 000 deaths and 

3, 535,000 serious injuries. The loss is not all human, either; the 

National Safety Council estimates the economic loss from highway crashes 

exceeds $10 billion a year, counting only property damage and the costs 

associated with the millions of injuries sustained each year . As another 

measure the r e is the loss of future earnings by those killed, which 

approaches $5 billion annually . 

To state the problem is to pose the solution. Given the cruel 

dimensions of the highway safety problem, is it little wonder that the 

national goal stated by the Congress and the President in the- enactment 

of the safety legislation two years ago is "to reduce traffic accidents 

and death and injuries to persons resulting from traffic accidents?" 

We should not be in doubt about what our goals in vehicle and 

highway safety arc , if goals are defined as ultim~te objectives . Hore 

pressing are the questions of how we are to reach the goals , in which 

time frame and in what order of priority. I should say at the outset 

that I do not throw out those questions rhetorically . Although I will 

describe briefly our current and projected plan of attack of the highway 

safety problem in the National Highway Safely Bureau , I would not want 
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it thought t ha t we i n Washington believe that we know all or even 

enough of the answers t o those questions . I nstead , my a i m would be 

to stimul ate and encourage a continying dialogue on these questions. 

Our first t ask was to build a conceptual framework by identify­

ing t he components of the problem and the opportunities each presents 

t o t he goal of diminishing t he human and economic losses . This frame­

work has been stated in t erms of a systems approach in which t he prin­

cipal parts of t he problem are : the pre- crash phase , the crash phase , 

and the post- crash phase . 

In t he pre- crash phase are included t he circumstanccs- - such 

as drunken driving, blowouts and the shortcomings of highways- - tha t 

increase the like lihood t hat crashes will take place . 

In the crash phase a r e the circumstances that determine whether 

injuries will be sustained in the event of a crash and , if so , their 

nature and severity. These circumstances include the exterior and 

interior design of the car for protection of occupant s and pedestrians , 

that is t o say , the car ' s crashworthiness . 

In the post-crash phase are the circumstances-- such as the 

qua l ity and rapidity of emergency response services- -that determine t he 

likelihood of the survival of t hose injured in a crash . 

It was within t his framework that the Bureau has acted to meet 

t he statutory and other .requiremPnts which have dictated the initial 

priorities and time scale . In t he first 18 months of the Bureau ' s 

existence a t otal of 22 initial motor vehicle safety performance standards 

were i ssued covering the current 1968 models as wel l as future production. 
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In addition, six new standards or amendments to standards have been 

i ssued t o apply to vehicles manufactur ed after December 31 , 1968, and 

one becomes effective January 1, 1970. In various s t eps of t he legal 

process we must follow in setting vehicle standards, there are also 

21 proposed new standards and 20 amendments to existing standards . 

The numbering system of these standards corresponds to the 

safe ty problem phases of the counter- measure systems framework . For 

instance , standard 105 on braking systems relates to circumstances 

which cause crashes; standard 208 , r equiring lap and upper torso 

restraint belts in each front outboard seat position , provides occupant 

protection to obviate or minimize the injuries sustained in the event 

of crash; and standard 301 on fuel tanks reduces the fire hazards after 

collision or crash . 

Other deadlines imposed by the National Traffic and Motor 

Vehicle Safety Act of 1966 require that the Secretary of Transportation 

establish by this fall uniform Federal motor vehicle safety standards 

applicable to all used motor vehicles and a uniform quality grading 

system for motor vehicle tires . 

We have also acted in response to the requirements of the com­

panion piece of safety legislation, the Highway Safety Act of 1966 . 

Under this authority the Secretary has issued to the States uniform 

standards covering such areas as improved highway design and maintenance , 

motor vehicle inspection, driver education , accLdent investigation and 

record systems, and emergency services . These standards form the base 

upon which the States are building comprehensive highway safety programs . 

Continued progress in the States is encouraged by Federal grant-in-aid 

funds . 
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How do these initial requirements and standards relate 

specifically to the overa l l goal of reducing accidents and the deaths 

and injuries associated with them? 

The basic criteria which has guided the Bureau in shaping the 

specific substantive content of initial standards is the likelihood of 

immediate payoff in reducing the loss of life , limb and property . The 

r esearch and other information available to the Bureau indicated that 

t here were a large number of safety actions which could be taken either 

at t he manufacturing level with respect to vehicles and vehicle equip­

ment or at the State and community level with respect to driver and 

highway environment programs . Further selection for standards depended 

on t he int eraction of two other factors: one , the relationship of the 

action to an aspect of crash and casualty reduction and, two, the time , 

effort and cost requi.rcd t o implement the action . This process can be 

described as the application of cost effec tiveness judgments . 

For instance , in the vehicle area the value of safety belts 

that restrain both the pelvis and the upper torso received impressive 

documentation on the basis of scientific studies of actual crashes 

reported during 1967 . This work , carried out in Sweden and immediately 

made available for Burc-au use , reveal ed that the injury- reducing effect 

of restraints of this type was about 30 percent for minor injuries and 

80 percent for those of fatal grade. The Swedish work showed that non­

belted vehicle occupants in the 28 , 000 crashes studied sustained [atal 

injuries beginning at speeds of 12 miles per hour and higher, whereas 

at crash speeds below 60 ·miles per hour none of the belted occupants 

was fatally injured. 
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In the State and community area medical authorities es t imate 

that between 10,000 and 20 , 000 of those who die as a r esult of highway 

crashes might be saved if systems of pos t-crash emergency response were 

in operation throughout the United St ates . 

These are only t wo examples of the kind of reasoning applied 

to t he selection of standards . 

Since the issuance of t he standards what can be said of their 

effectiveness , again as related to the ultimate goals of the program? 

On another occasion I pointed out that safety~ g is not 

measurable , but ''nonsa(ety" or the crash , on the other hand , is measurable . 

That is to say, we can with various investigative and statistical tools 

measure the effect of safety standards on the incidence of death and 

injury . The degree to which we can do this at present l eaves much to 

be desired . Our present crash information systems fall far short of 

yielding data with the precision desired. 

For the most part , the best that can be done at present is to 

argue f r om inference that safety standards do have a payoff . For instance, 

one of t he State and community safety program standards provides for 

r equirements that motorcycle drivers and passengers wear approved crash 

he l mets. Despite a continued increase in motorcyc l e r egistration, there 

has been an overall reduction of 27 percent in the motorcycle death rate 

in those States requiring such helmets. The largest decrease was in 

New York , where motorcycle deaths dropped 42 perc£>nt in 1967. By con­

trast , California , which does not have such a helmet r equirement , recorded 

a 9 percent increase in motorcycle crash deaths in a 10- month period in 

1967 . 
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By the same reasoning process , preliminary evidence indicates 

the possibility of as much as an 80 percent reduction in driver fatali­

ties due to the introduction of the energy- absorbing steering shaft 

assembly . Only the 1968 models are required by Federal standards to 

have this feature , although it was present in some 1967 models . Thus 

it will be almost 10 years befor e most of the present vehicles without 

this life-saving feature will be off the r oads. By then the full impact 

of this initial Federal vehicle safety standard will be recognized . 

Much better information, as well as better information gathering 

procedures , are needed before we can assess the respective values of 

individual standards and other safety program elements in r elation to 

their costs . Toward this end , the Bureau has recently initiated two 

important contract projects. In one project, the University of Cali­

fornia a t Los Angeles will develop a systematic , scientific body of 

knowledge on the causes of accidents and their associated casualties , 

and will devise guidelines for weighing the value and cost of vehicle 

safety activities . The project will use an interdisciplinary team approach, 

including vehicle experimentation and on-scene accident investigation by 

physicians, engineers and other researchers . A second project is a con­

t ract with the State of New York under which the State will document a 

range of information on 27 makes of automobiles, foreign and domestic , 

involved in crashes in the State over a 2- ycar period . 

Similar make and model information on the r esults of motor vehicle 

inspection in th£' States will be developed by the Bureau in much the same 

way as currently done in Sweden . 
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These projects illustrate the objective of the Federal safe t y 

pr ogram to engage the talents of those outside Government , such as 

i n i ndustry, the States , the academic community , and the public at 

l arge. For instance , the work at UCIA has been sponsored by t he 

Aut omobile Manufacturers Association as well as by t he Federal Govern­

ment . 

I f the safety program is to be a truly national one , the role 

of the private and other sectors must be a strong one . It is both a 

matter of self-interest and national interest to participate in this 

program since i t s impact on our society will be as pervasive as that of 

t he automobile itself . Such participation includes the shaping of safety 

goals for the years ahead by this audience as an industry and as con­

cerned drivers and citizens . 

I would refer again to the safety dialogue which I mentioned 

earlier . Le t me say first what ought not to constitute this dialogue . 

It ought not be restricted to responses to proposed standards in which 

arguments are offered only against a particular Federal standard . It 

ought not concentrate on outmoded concepts of vehicle and highway safety 

which are not aimed at the r eduction of fatalities , injuries anrl other 

losses . It ought not try to turn back the clock to one- sided or limited 

approaches to the problem, such as characterized the past emphasis on 

the driver or other "single bullet" solutions to the problem. 

There are many encouraging signs that r, different and productive 

dialogue is beginning . In indus try, for instance, the r e are reports that 

next year ' s model automobile will incorporate devices initiAted by industry 
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itself, such as side str engthening for intr usion pro t ection, rear window 

defroster- defogger units , and electronic speed control systems. We are 

particularly eager to see the implementation of the pioneering work being 

done here on the so- called anti- skid braking feature . 

The vehicle defect r ecall campaigns , accelerated by the safety 

l egislation, also have put a new emphasis on quality control , not only 

at t he vehicle manufacturing level but , more importantly, also at t he 

vendor level. 

The future expansion of the equipment safety area offers unique 

opportunities to this audience particularl y . There is no reason for 

industry to wait for the Federal Government to move in this area . The 

proposals should be going to Washington as well as vice versa . 

Of even greater interest t o this audience , however , is the ques­

t ion of increased safety for vehicles in use . To date the Bureau has 

concentrated on standards for newly manufactured or imported motor 

vehicles . Under the National Traffic and Motor Vehicle Safety Act of 1966 

the Bureau also has the responsibility, and I might say the requirement , 

to establish uniform safety performance standards applicable to all used 

motor vehicles . 

Under law, these initial Federal standards for the safety perform­

ance of used vehicles are to be issued by Fall of this year . These 

standards are presently under development in the National Highway Safety 

Bureau , and will attempt to cover those vehicle components and systems 

which simultaneously have an obvious impact on sa(ety performance and are 

subject to deterioration through vehicle usage . Some examples are : 
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brakes, steering, suspension, tires , lighting, as well as occupant 

r estraint devices, windshield washing and wiping, glazing, and other 

vehicle components and systems. 

Directly related to this program is the subject of motor vehicle 

inspection. An initial standard for State motor vehicle inspection pro­

grams has been issued by the Department of Transportation . The purpose 

of this initial standard is to induce ~ach State to improve and standard­

ize its basic program of assuring that all vehicles in operation on public 

thoroughfares are in r easonably safe working or der. The standard , estab­

lishing the basis for a national program of quality , periodic motor vehicle 

inspection , was issued in June of 1967 . A number of States have subse­

quently enacted legislation enabling them to comply. Thirty- two States 

now have such programs . State motor vehicle inspection programs must 

serve as the foundation for the effective implementation of used car stand­

ards . 

It may be noted that approximately 80 percent of the vehicles in 

the country are in States which have motor vehicle inspection statutes-­

although all of these do not r equire periodic motor vehicle inspection of 

all vehicles . Under the Highway Safety Act of 1966 , a number of States 

have already utilized the Federal grant-in- aid program to upgrade and 

expand their motor vel1icle inspection programs. It is expected that many 

other States will take similar steps in the near future . 

While discussing vehicle safety standards , it is convenient to 

make a dislinction between new car standards--standards applied at time 

of manufacturc--and used car standards--slandards applied to the vehicle 

once it is in operation . However, it must be recognized that the new 
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car standards are of value only if they improve the safety qualit y of 

the vehicle in use . For this reason, bvth new car and used car stand­

ards share the same ultimate goal . 

Furthermore , it frequently is not possible to isolate th-2 technical 

and economic considerations involved in used car standards, new car stand­

ards , and motor vehicle inspection. 

Certain types of vehicle safe ty properties can only be treated 

as standards to be applied to new vehicles. Examples include the energy­

absorbing steering column, structural crashworthiness , the padded dash­

board, and similar components . In many cases these same compo:i.ents are 

not like ly candidates for used car standards since the deterioration 

in their safety pe rformance over t ime is not substantial. 

On the other hand, braking, steering, lighting, wheel alignment, 

and suspension are amo:i.g the candidates for used vehicle safety standards 

because their safety performance is known to deteriorate with use . 

Nevertheless , new car standards nwst also have an important f uture 

role in t erms of those vehicle system; and components that deteriorate 

with :.ise . Thzr~ is ;io doubt that vehicles should 1:>e designed a,d manu­

fac tured in such a ,1ay as to assur0 that tho;;<;, com;>0'1ents and systems that 

have a critical relationship t o safe performance have a high degree of 

r e l iability over extended periods of time . It is clear that the safety 

condition of certain vehicle components may be much more effectively 

achieved through the original design and manufacture than through frequC'nt 

vehicle inspection. 

For t his reason , c~rtain area~ of used car standards as well as 

motor vehicle inspi:!ction r equircrncnls may be relaxed if component a:id 
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system reliability is guaranteed in the new vehicle. The economics of 

this well -known reliability/maintenance tradeoff strongly suggest that 

future new car standards will t end to deal with t he safety reliability 

of the vehicle as well as the simple existence of safety features in the 

new car . 

An additional consideration in future new car s t andards lies in 

the design and manufacture of safety related components and systems in 

such a way as to facilitate their safe r epair and maintenance . It is 

unfortunate that repair practices occasionally can introduce much more 

serious safety defects than they attempt t o correct . Although this sit­

uation may be traced to carelessness , it may also be attributed-- in 

some cases-- to an inherent diff iculty in making the repair--and this is 

a vehicle design feature . 

This evening I have talked about what might best be described as 

program goals . Let me recapitulate them in t enns of Federal Goverome:nt 

ac t ions: 

--Improve the safety performance of motor vehicles and motor 

vehicle equipment . 

--Assure proper safety quality of vehicles in use . 

--Assist the States and local governments in expanding and improv-

ing their highway safety programs . 

- -Improve the procE:ss of highway accident investigation , vehicle 

damage and injury assessment, and information analysis . 

I leave to you to r ephrase these or translate them in terms of 

your own actions . As I said at the outset , I do not think the overall 

goal of reducing accident s--or as we prefer to say, crashes-- and their 
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associated fatalities, injuries and other losses is at question or in 

doubt. The questions instead are ones we share , those of selecting 

actions to meet this goal , of fixing priorities and perhaps of setting 

our own deadlines . 

I would not leave you with the impression that these are easy 

questions . They involve such complex issues as production lead time , 

predictability of research, engineering scheduling, statistical measure­

ment , product design, consumer economics , manpower training, crash 

investigation, and on through the list. 

Directly r elated to these issues and central to t he question of 

goals is the more baffling problem of quantifying and measuring progress . 

Can we translate the goal of r educing fatalities and injuries to numerical 

figures? Can specific casualty reduction figures be assigned to various 

individua l safety standards? Shall these figures be related to a definite 

time scale? Will cost effectiveness tools be devised to determine the 

choice of safety actions? 

The broad policy implications of setting goals are no less diffi­

cult t o handle than are the t echnical issues . For this reason, we seek 

a wide r ange of advice and help on this problem. For instance, currently 

wres tling with it is the National Motor Vehicle Safety Advisory Council . 

This is an appropriate subject for a group established by the Traffic 

Safety Acl to represent before the Secr~tary of Transportation the public , 

the States, and industry , including the equipment industry . 

I urge you to join i n this search . No one can say yet when we 

will reach a reasonable level of safety in our vehicles and on our roads , 
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but this day will come only if there is a concerted and imaginative 

effort of all concerned with the problem. 

With the odds currently at one in three of us joining the statis­

tics of those seriously injured or killed in an automobile accident, we 

should need no other incentive . 
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It is a pleasure to be here today to exchange ideas on motor 

vehicle and highway safety with you, the leaders of our nation's 

important recreational vehicle industry. 

Yours is a growing industry, as shown by mark.et forecasts, 

polls, industry surveys, and all other indicators. The Amet 1can 

Automobile Assoc1atlon predicts that American families will spend 

about 32 billion dollars on domestic vacation and pl eel sure travel in 

1968. A total of 105 million people will roll up 195 billion miles <)n 

U . S. highways on trips for recreational purposes. 

Even more recreational travel is in prospect as the work 

week is shortened. The Congress has now enact !d leg1s at10n calling 

tor five off1c1al 3-day weekends each year, and ",11th mo ·e long week-

<'nds together with longer paid v«cationR, fan1ilics will uxpand thc-

frcqui· ncy and distance of rccrea.wnal trip:. greaily. 

The population e~timatc .or the year 20()0 1s 35<1 11111lir,n. 

Th,· gross national product estiI 1ate for the year 2000 s $2,000 
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trillion. Disposable income is projected to rise to $1,437 billion at 

the turn of the century. 

Population and leisure time growth, combined with increasing 

per capita travel and income will result in a continuing upward trend 

in the recreation field . All indicators point up as to the amount of 

recreat10nal travel; the future of your industry is most favorabll•. 

But there a re other indicators as well, and thP.:;e do not make 

plc.:asant rcc1.ding. Unless present upward trends in highway traffic 

fatalitit>l:l ar-' checked, today's rate of about 53,000 dt'aths per year 

will rise to 100,000 deaths a year by the year 200(, . 

And, there are some accident research data that ar, of even 

more direct relevance to the recreational vehicle indu.,,try. In 

particular, one study of accident experience on turnpikes reveals 

that vehicles hauling utility and house trailers were involved in 2. 7 

times as many accidents as passenger cars based on their re ative 

l 
vehicle miles of exposure . The . railer group has th dub10us 

distinction of being among the mQst unsafe vehicle comhination.,,; 

lravc>Ung the turnpikes. 

Thus, even while the dcrn ... nd for recreational t ravd is 

skyrocketing, the recreat onal v "h1cle industry n1ust .d$o face thl!St• 

most d1sturb1ng yet urun1s·~akac1e indications of unu::.u.J.Lly high 

accident involvement of a·· lea~t one important category of rec re-

at10nal vehicle. 

Crosby, J. R. t 1Acc1dent Ex')er1encr~ on the New J ._ rt>1'Y Turnp1,c , 
Tnlff1c Engr., Febn .. :1ry 959. pp 18~23, ~'i 
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However, I do not wish to single out the recreational vehicle, 

for the problem of national importance involves all types of vehicles 

and thE: skills oi the drivers who handle them. If the problern is to 

he,• dealt w1th properly, it will require the active participation of all 

sectors: F,:d(;ral, State and local governments, un1vt'n1itic1> and 

found.itions , and private industry. fut m the final a.nalysi1S, it will 

ri:quin.: the interest and support of the individual citizt·n. 

Stated otherwise , th~ need 1s for a nat1onai effort. 

And the foundation for such an effort now exists in the land­

mark safety legislation, called for by President John::,on and enacted 

by the Congr~ss unanimously in September 1966. Tht!Se are the 

National Traffic and Motor Vehicle Safety Act of 196t, and the Htghway 

Safrty Act of 1')66. Together, they authori~l~ th<c: S,,cretai-y c,f 

Transportation to implemt:nt the mo1St comprchens1v1: h,ghway 

t raff1c ~afc:ty progrc1m in history. With in the Depa rtmc>nt of 

Transportation, this responsibility is ctelegated to thl~ Nat1011al 

Highway Safety Bureau, a unit of t:ie Fedt!ral Higrway Ad nin1stration. 

The activities under each ~f these laws are relev .. nt to your 

recreat'onal vehicle industry, anC: I shall presently ou1linc sumc that 

are of most immediate 1nt~rcst r.:> you. Befort.: cluing so. how~vcr, 

m:iy I cll•.,,crib-.~ br1eily our p1:. ::spl cnve of the t l"atfll! safety prl1blcn,, 

which 1:s -,on,cwhat different ron- that mo,.t frc<pHH,11y 11svd in th,• 
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Our objectives can be desc r ibed quite simply: to prevent 

or to lessen the end results of traffic deaths, injuries, and property 

damage, we must either: 

(1) prevent the occurrence of crashes, 

(2) increase the survivability in crashes that occur, or 

(3) provide more prompt medical attention to injund people 
and implement other post-crash salvage measures. 

In the pre-crash phase, the issues involved are those which 

determine whether or not a crash takes place. Here, for example, 

we arc concerned with drunken driving, blowouts, dP-foctive or 

madl!quate brakeh, and other mechanical fail11res oi vehicles. It 

includes those medical conditions which may lead to incapac.tation 

while driving, and those features of highway design and maintenance, 

such ab lighting and markings, which make it more diificult for the 

driver to operate his vehicles saf~y on the h1ghways. 

In the second, or crash phase, we .i.re concerned with the 

circumstanceH which , during the crash itself, determine wnether ur 

not any injury occurs , and if so, :..ts severity. Herc- , th, ; succt'ss 

"f the vehicle: package in protecting its occupants 1s the oarainount 

h;sue. Also important 1s tht' sue :e:::.::; of the highway designer m 

providing the safest possible higrway cra::;h design of the road, for 

l.:Xample, by ern,uring that v t. hic . ..!s that do leave the roadway will 

not hit solid objects that deceler<.tte them so abn pt.ly ttu.t occupant 

survival becomes unlikely. 



Once a crash ha s taken place, w e a re then concerned with 

the post- crash phase and the circumstances which determine whether 

or not those injured will live or d:.e . Here, the prinnpal 

i:,;sues involve the escape from the vehicle, the likelihood of lirt!, 

the speed of the post- accident n~sponsc, and the qua.l1ty of the aid 

and n,cd1cal c.i.rc. 

The nl!ed for a comprehensive sys km approach is unmistakal,lt., 

and, as I stated before, provisions for such an effort arc cnntained 

in the two laws . 

Und~r the motor vch1cle safety law, tht: S,·crctary i:, directed 

to issue safet•r pe1·formance standardi, that are r,!a,;on&.b:c, practic-

able, and above all , meet the needs for safety. To date, a total of 

26 vch1de standards have been issued , with the 1r:it1ai :Handard 

having become effective tor vehicles manuiactured after .T..tnua ry 1, 

1968. Work is in proces:; on ::;tandards ma numbP1' of add1tiond 

a1·,:a::;; I shall presently discuss these in gn:ate1· dntail. 

Another provision of th1::. Act relates to motor , c:h1cle ddccts. 

Vehi.ck manufacture r s must noti fy owners oi ~.ah y rl,!fr,cts and thl' 

stc·ps to lh· ta1<cn t o rem edy tht~ defect s . As < f May 31 , 1968, a total 

of 5, 2 32,768 vehicles we:-e thl.'. subJect of defect notiJication since 

the passing of the law . 

W hereas some of the defec t notificabons a re initiated by th~ 

manufacturer, others are prvmptcd by Bun au act H n. When a 
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potential safety related defect is called to the attention of the Bureau 

through a:-, uwneT c0m~.amt iettc1·, a :::.ewspape1· art1cl~, or any other 

source, the Bur<.! .. U asks the apprr::,priate mam.facturer to formally 

.nvesh..;at(! the s1tu;..tion and provide a repvrt. A total of 35 auch 

,·eq1.:.cst::, n •. vc been :,,ent :,,;nc.'! th<:~ procedure was formalized in 

Oct,)bt:-r 1967. On'- such fo.forrriauo:i Rec.uc 1:>t (i:.R - Oll) was invul vcd 'in 

and l'.ttHJ nH>c!f'ls o:" one rn.tnufactt.rc:r . Another 1nv-,tv(:d cl1.:c1lcr:,, 1 

operate dcf-:-ostt~·:~ corrc(:tly in a.c conditioned cars to pr .. :v,:nt 

windst.ield 11flo.1sn- iogging" ~n high ht.mid.ty rc.:g·wn:-, c,f rne:. cc,uut.ry 

wh,~n thl! ciefro~t1•1· was. t,.rned on. 

thP m ,to, v,•h1c.c s..;.fety law 1s c1rcctl.'d toward the :,;afety p•·,·forn1dnt"tc 

.i[ n1oi.or vchiclf"s prr sc and is .n C'S:,c:ncc a n·1~ulato·ry f)r<Jgrarr., 

,,;:~li..:d 13 standards :or 1rr,pro\·ing and expand_-:1g ,:,t..1 .. - ar.d .uc&i 
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highway safety programs in such areas of activity as periodic motor 

vc·h1c1c rnspechon programs, motor vehicle registration, d-river 

licensing and educ ... tion, motorcycle safety, investigation and 

.. 11rve11lance of accident locations, traffic control devices, traffic 

r,•cords, and ~•mergency services for highway crash VH tuns. 

The law provides 50-50 matching Federal fund::, to assist 

the State::. anc.. :occd communities in upgrading their .-,afety prugram::;, 

w:th the provision tnat at least 40 percent of Federal funds provided 

to the States be spent by local political subd1vi:::. ions. This highlights 

the intent of the Congress that safety can and must sta-rt at local levels. 

The Eu:-eau also n1aintains a register of persun:::. who have 

had their operators licenses withdrawn or revoKed for more than 

6 months. Th.cs register 1:, used by States to chL•ck wh<_!lher new 

l1cense appllcant:, have had their pt.rmitb r1.:voked or ::n1sp~':nd\!d 1n 

othvr States . 

tinder both the vehicle ana highway safety pr0gr<1m~,, the 

Bureau engages in a broad - :;cale program of re1,earch an<l testing 

designed to obtain basic data on motor vehicles and th0.r performance, 

un drivers and other factors of ~he driving environment. To date., 

we have awarded 210 research z..nd development contra:::ts and safety 

mana~cmcnt studws totaling $2 5 m:.d1on. Sorr <.' payof 1,, al ready 

l,<'g1nn1ng to appear , althO\.gh che full benefit •>f this \>'c,i-k still 11.:•s 

,1hcad :-.in~<' the work is as yet in th<.: early st,1rt-,1p '::>tclgcs. 
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In all, the Bureau's activities, under the two enabling laws, 

a;e org'ani/.<!d into five programs . These arc; 

1. 0 improve safety performance standard:; of motor 

vehicles and motor vch1c1e 1,.;quipml:nt. 

2 . 0 Assure proper safety quality of vehicles in u:;e. 

3. 0 Assist State:; and local governments in expanding and 

improving tneir highway safety pl'og ram,;. 

4. 0 Improve the proccs:; oi hi 6 hway acc1C1cnt inve:stJgatiun, 

vehicle damage and injury assessment, and 1nforn1atwn 

a nalys1s. 

5 . 0 Provide prog.::-am support and facihtie::.. 

Time does not permit me to d10cuss all of thes~ act1v1tllJS 

today, but I would like to cover at least som,.:' of the h1ghlig!-..ts of 

the work on vehicle safety performance stan'iaras. A:. I m,:ntl(m\'.!d 

earlier, thus far we have issued ~6 standar0s. These: are <1.ppl1cablc:· 

marnly ,o pa5sengcr cars becaus..'! in the umued t1ml! ava11abl1.;, we 

bc.:l1eved that passenger cars, ir. contrast to trucks, co1npr1sed the 

a r0a of greatest need. Ape.rt fl om thl! fact tha1. Wt' cu\.. ldn 1t handle 

thl! workload with our staff, we ciid not acal wi~h truck,, bt.:cau::.c rnany 

wcrl! alreaay :;ubjcct to ::.a ·ety -egulation:; by •Jur :;i:;t..!r bureau in 

the Fcd~rai Highway Adm:-:iist ·ation, the rlur,!au of l\lotor 

Carrier Safety, formerly ?ar\ of the lnterstaf e Co.::nn1erce Comm1ss 1cm. 
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Future standards will deal more fully with trucks and motor vehicle 

equipml!nt Hems. 

It :.hould be noted that present standard:; pertain only to new 

v e hicles manufactured on or after January of this year. This 

amounts tu c'ibout 10 pc-.rcent of the Vl~hicles m opl~ratll.>n. We now 

are wui-k i ng on :.afrty standards for used vehicles, which will l:UVt' r 

with ll8v anrl ,~s&uc1atl!d rlqc\radation oi safl~ty fH:rfncn1.,ncc:. The: 

a rcas which arc unocr consideration :.ncludl! brakl s, stcc ring, 

suspensi on, tires, lighting, windshield washmg and wiping, glazing, 

and other vehicle components and systems. 

Periodic motor vehicle inspection by the Stah .. s will 11,lV~ t o 

be the primary means for enforcing the used vchid1: st:.i.nci.1rds, c1.nd 

thu,, rv 1.n·l·1>vr,t:;, another important progran~ ~rl!.1 nf the· uvL· 1·~1,I 

r:at1unal t•ffort, An initi • .d :;,~andard (or StJ.tc rnut,,r v,·h,d,· ,ns1;, : ctiuri 

prugra111:; w,1s issued by th1.. Dcp.1rtrnent of Trar.spurt::i.t on 1n Juni.:• ,,r 

l'IL>7. A m,rnher uf States l,ave :.ubscquently en,il.'.tt·d ll' .p:; l ;1\Jc,n <,n 

1iioto1· vt·hi, le in:;pection. Thirty-two States nc,w nave :;uch prugrarn:,, , 

and Wl' LOok to a substantial improvement m th,~ subs Ta nee. accura,: y 

and rci 1abilhy oi" ins pectic,::. 

Returning to then~ N vEnicle standards, 26 ::.tcndarcls an• 1n 

l'fl°l'Ct ~it prc:;cnt, -1-l proposea n1::w standards o :- -1n1c..•1,<ll'n,· nt s to 
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existing standards are in the various stages of the rulemaking processes 

wnich must be followed before a stanaard is finally i::;:,,ued. Among 

thosP that an: related tu trucks are: 

IOG Transn1i:.s1on bhift lever s1•qu<'nCf!, :,tadv,· int1·rl0ck, 

and 1 rans1n JS s 1c,n braking L!ff <:ct 

107 RC;fkcting :,\1rfaces 

108 Lamps, rcfil!Ctivl. dcv1c.cs an<l assuciatcd c:quipment 

205 Glaz~ng material 

209 Scat belt assemblies 

Thl! following standards are effective 1Jn J . .:1,nuci. ry ., 1969: 

10 3 Windsnield defrosting and defogging 

I 0-t Windshield wiping and washing s yl:it1'.tn:,, 

112 Headlamp cuncl!alnHmt devlCL!~ 

113 Hood L,.tch systems 

.1n tne propo:.al stage, we have the following 1ti•ms w f,1c. .. 

arC' truck related: 

Brakes 

Brake linrng 

T1rv traction 

Rl'a, vi..-.w mirror::. 

Control location 
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.\1.aximum speed control 

Radiator caps 

Warning devices 

Burnpcr height 

Bumper cffcctivenel:>s 

Rear ride undergu:ird 

Impact protection ior th,: driver 1ron1 the :,k~ nng control 
system 

Intru:,i')n 

Energy absorption 

Sl:at ar.chu rages 

Seat belt installation 

Scat be;lt assembly anchorage:. 

Exter:or protrusions 

Door loc,-.s, latches, and ningcs 

Fuel tanks 

Firr. retardant materiah 

I will not ath:mp~ to de:, ;ribt.: tne very uctailcd pruc 1.:ssc:. tha1 

wc fullow before we finall\ 1ss·~~ a stc1ndard, which , , , i; thv law :,t .i t\•h, 

1ntcrc:;tc.:t party be given a fu:t upportllntty t,, pu.r, .c ~at e and o c 
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I can assure you that this has been our practice in the past, 

ar o will continue in the future. Your own Walter Peck, Standards 

Director, ha.:; been a we:icome and helpful participant in these 

n,c,!tings. We looK iorward to continued ass istancc and cxpc rt 

expre,;.sion oy him oi your intere.stl:> and problems. 

In addition to analy.ong the broad array of comments wt: get 

on each proposed standard, much of our broad prugram uf appl:cd 

and long-range research 1s dei:,1gncd to provide the: technical founda­

tion for future standards, either for motor vehicle safety performanCl.' 

c.,1· s.1ft:ty pru6 rams . To rnention a few examples: 

!.Jost-crash fire prevention 

Vl.·hich: interior material inflammability 

Hahardous materials spillage 

Truck undcrride protection 

Inspectior: oi trucks 

Drivt!r licensing 

T raific codes and laws 

It lb irnportant to note trat 1n shaping t!w Spl.'ocic :,uhstar1t1v,• 

content of m1t1al standard£, th, Bureau adopted arrh,ng its has ic 

crltl'rl,l the likelihood of immediate payuff Ln i-,,duc·in•~ thl' loSl:> c,i' 
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reliable scientific information was not available m any substantive 

amount, it has been pos s1ble to identify a large number of high 

pc1yoff safety actiuns whicn could be taken either at the manufacturing 

l<.!vcl with respect to vehicles and veh1cle equipment, cJr at the State 

and cornmun1ty level with re:,pect to driver a"ld highway environment 

programs. These judgments have lar;;ely charactl!ri:t.L·d the .nitial 

start-up phast'S of the program. 

For instance, the value of safety belts that rcstrai., both tht 

p!!lv1s ctnd the upper torso rec..e1vl!d in1press1ve doctunentation on 

the b.'3.sis oi scientific stuaies o; actual cra:shfis n ported d uring 

1•167 . This work, carn1..;o out in Swl:!dcn and unmcdiatcly ma<k 

available for Bureau use, revealed that the injury- rt·ducing ,.·ffoct 

of restraints of this type wa s about 30 percent for minor injuries 

and 80 percent for those of fatal grade. The Swedish work :mowed 

that non- belted vehicle occupants m the 28, 000 cra::;hcs stud1cd 

:.ustained fata l injuries beginning at speeds of 12 mih:s per hc,u:r and 

higher, wherc:as at cra sh speeds below 60 mile~ per hou • none of 

the belted oc,:upants was iatally mjured. 

The l n1ver~ity oi M1ch1ga"l conducted a Hudy wh1.:h cun-.lucJcd 

that 14, 000 lives would have beer; saved and othc-r th,n:s •. ndR ,,r bocl11y 

injuric•::, would havL· bt:en <linunis ,-.d through thv uS.:! of sc.it twits. 
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Their rei;earch covered fatal auto crashes in the county around 

Ann Arbor for a 4-ycar pc-rwd. Ot the 177 killed, 71 could have 

been :,avcd by using lap-type belt:,; a<..cordmg 1.o the r ,:l:>earcher::>. 

J'."uJccting this 40 pcrc.:::nt iact01· tu thl! r.ational total of 35,000 

Killed in caxs during 1966, give:; the 14,000 lives that would h ... vc 

been saved. 

As a consequence of such data 1.nat md1ca. c. where .)Otential 

payofis arc great, we have been able to focus our activities 1nore 

sharply, m this case dealing with the effoct1vc use uf rci;traints. 

Anothl!r J.ri.;a whe1·c a sub;-,tanua1 payoff in cJ.sual1y rcdnetlun 

10,000 and 20,000 of those who die as a ~-csu1t of h"iJhway cra:;he.,; 

might be :;av<!d 1f systeml> of post-cra:,h cm<:rgcncy r,.spon~c Wl:re 

m Oi)Cration througnout the United States. 

Even er.ore concrete examples of actual pro~.·c:,s n1ay bL 

offered. One of th\: Federal safoty program standards cal.:.-; ior 

States to require that motorcycle drivers and passengers wear 

approved crash helmets . Dcsp~te a cuntinul:d rncrea.s-.· ·,n nH,to,·­

<·yclc regist r ation, there ha:; been an ovC'rall rem,ctwn of 27 1J4..,:C,'.nl 

111 th,· motorcycle d~ath rate in 1.nosc St ... t\.!S r,:quirln J! ~uch he1mcb. 

lluwl:Vvr, Callfo::-n1:.i. 1 which h.:..s no heln'let r"4u1rc:m,·nt, sh~•wvc.! ..i 

'J percent increase 1n motorc,clc crash deaths in J. IJ-munth pariod 

1n l•J67. In contrast, motorcycl(! deaths 1n r,;ew Yor" dropp,·d 4L percc·nt. 



- 15 -

This is an unequivocal indication of progress, a.nd proo1 that 

signif1cant results can be ach1cved. 

The new national effort has been m operation only a very 

. .:;nort time, but 1nchcat1ons are beginning lo appear that brca1cth roughs 

in n'ducing t rafl1c death:, c1.rc possible. Maybl! it 1s wishful 1hinking, 

hut Dr. haO<li,n, tht: Dirvctor oi the National Highwc .. y Sctlt·1y Bui-c.:au , 

and I are now beginning tu speculate that upward:, 01 a (10 pe:rccnt 

reduction in traffic df'aths are reali~able. 

However, with the realities of establishin6 standards, the 

hand1cc.p of not havmg reliable rei;carch mformat,or. com..:s mto 

mcrea:,;mgty :;harper focus. Progress ha5 bl en made in thl·St' start-

up pna,._,~s of the all-out £'ffort(that has been thirty y<'ars lat< in 

gL·t tin~ :HJ rt vd) only buca\1:,c important a r~as of cc,r'!"c•t. t I vc ai..;t.on 

ha.vl' l)(,,•n immca1atcly apparc-nt, albcn lung overdue. 

As an ai,1d,', one may :;,peculate ai; to wh1::tht:r 1 .. any ,,1 thc::,c• 

sl!cn1ingly self-evident safety corrective act.on::, would have Id in 

dormant were it not for the force of the all-out Federal legislation 

w1th back-up iundmg. 

But unm1stalcably ctcar 1s the fact that subjective, b~!st 

.J\ld~m,·nt opinions without the backup of hard rel::<'arc.h d .. da can on1y 

, · .1 r ry I h,• prug r;i.n1 so far. 
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To onng this into cl ear focus within the context of your 

recreational veh1cl industry, permit me again to refer to my 

earlier statement that the accident involvement of the huuse: trailer 

1ype oi recreational vehicle .ts almost 3 times higher Lhan passenger 

v,·hic I .,., on a mikage ba:sis . 
2 

To cite one part of thP stiurcc rC'port: 

II . . veha: cs towing hous.:.• or utilit'f trai1 'rs hav • thi..; 

poorest (accident) invotvcm .nt ratio. The inst .... oihty of 

this vehicle combmatlon combined with driver unfamuiarity 

with the difficulties in handling the combinat ·on is probably 

the prima:::y reason for th1s high invu1 v ·m .! nt in a,:ciaents. 

Thcs arc not pleasant words ioi- me to r\~cite, or for you to 

II 

,1ear. They ar not my words,and I have no ba:.1s un whL~'h t o v1th,·r r1..'Jcct o, 

accept th ~n1. But unC' fact 1s ccrta1n, I cannot 1gnnrl! then, ~ t least 

< 1, a pOl('ntial i n< lC tur ur truubll!. 

submit, can be answered reliably only after careful ~ 1stcn,at1c 

r4-!sea ,ch has been completed. 

, .. 
op ~.., It 

First: What are the physical force fie lds that cause or 

contr bute to insta.b11it1 o • towed vehicles? 

S\·c-onci: A ,· c a11 combmatlons of tra1,cr h1td. geom tr~ci:. 

and d1..·s1gn~ coup:ed v-ith various configurat1-ms of s1L.1• -

W(' 1ght t rai e rs vqu,.d. y i-;afr '.' 
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Third: If, in fact, rec reationa 1 velucle s a re 1nvol ved in 

disproportionately h 1gh percentages <>t iH ..... ·,<l,•nts, to whc 1 

degree is this due to drivers over-extendmg their physical 

capab1lities? Driving when over-fatig1--ect 'I fu state it more 

simply, to what extent does the problem 1·elate to ddver 

skills, the highway, or other factor:, 10 aJ<lltiun to saii:::ty 

perforrnance interest in the design and u>nt-t ri..ctic,n of the 

vehicle ? 

Fourth: Should drivers who have never tic.r1dled a heavy 

trailer in high speed driving be permitted to do so withuut 

a.ppropriate training or check-out? 

Fifth: What repair and maintenance prac\h'f•S an~ followed 

by owners of recreational vehiclei:; '! To what cxt~nt are 

substantial repairs possible at increasing1y r~mute ,ecrec1-

tional sites? 

These repr esent only several of a number of tough questions 

!or which trustworthy answers w ... : r.ot b\! ~a:;1.y ;•\:nt.hed v. ithout Cat·l:'ful, 

systematic and dispassionate research. Other tough questions can 

be posed fo·r other aspects of tra:·r.c death an<l rn;u ry \!Xperience. 

We ,Hopose to pl:.::,:-, s-...ch r~ :.,•~.--::n to th,; i...11le::,t extt."nt possible 

wnhrn p\~r:;or.nel ana bucgct d.nd ,th,:.r re:;ou:."Cl' lu,11la.t1on~. We will 
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seek conclusive answers to these and other pressing problen1s while 

hopefully d1sposmg of many myths m vehicle and highwc1y safety. 

This is clearly in the OV\:rall national interest, but it 1s a..bo of 

1.,,n,\:d1at,· rntC'rest to you that wori<ablc so1utions arc sought that will 

z)rov1de appr!pnate levels of safl!ty to the skyrocketing demand ior 

recreational vehicle travel. 

This is tnc goal we share with you, the leaden, oi our ~~ecre­

ationai VL!h1clc industry: the preservation of life even as we seei< its 

enrichment through t:!xpanded recreational opportunities. 

With the help of the recreational vehicle indus~ry, the 8oal can 

and \</ill be' ach1~ved . Rec?"eational venicle trc1vc::l w1!l th,·reby n1e<.;t 

the almost limitless promise it now holds for b.-::ttcrir.g the: suality of 

1 ivrng for millions of Amtncans. 
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Th.:: survival of all organisms on the earth can be traced to an 

,;.1.l.,:Ety tu avoid being attacked , withstand being attacked, or out-think 

c:1<.! 2.t~ac:,~1·. From the standpoin t of the individual organism, anything 

o~ts!C.<.! oi !'".i:r. 1.;; an element of his environment; and it is by withstanding 

t!-..: On:,;aughts oi his environment that the individual survives. 

Or~~r.i,,ms in nature surv i v e by a variety of protectiv e mechanisms . 

.::;,or-;1-.; an;rr.z.!s , lik~ deer , can leave the scene rapidly; other creatures , 

··•"'- c~z..n:c~eons , can change color so as to be indistinguishable from 

t:1 ... bac:,6 .·o·,;nd; ..;till others, like the skunk, are able to make attack a 

_,o ...... c: .... u: 1~ ss attractive . These animals, as a class, deal with the 

c:,v.:;: c,,·.rr,i.::-.r by lessenin;; the likelihood of being attacked. For this class 

uf .... :-:1~<J.h t r.l.! concl!pt oi "attack avoidance" can be applied meaningfully. 
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.-'1. _.c:cunc\ class o!· organisms , like the lobster , the crab, the arma-

.... ... ::u, and t.h~ rh1noc0ros are protected by a shell or a hide so that an 

c.1 ,t~c , :.:vol v~ng forces of sufficient magnitude to cause serious damage 

tu:.. :-.=ss-wdl armored organism of equal size, leaves these particular 

c1·l!~tun:s rdat:.vcly or completely unhurt. The second class of creatures 

c.:..1 .. be clci.ssifit:d as having 11attack protection. 11 

_.\ third class of organisms wh ich arc much lower phytogenetically 

1.:, easily detected, cannot run, is not unattractive, and is unarmored . 

. .; vi\·:.d example oi this is the dandelion, whose top can be torn off -- and 

a new one simple grows back. An earthworm if cut in half will grow two 

new halves and become two earthworms; the starfish is capable of similar 

:cg.:nc::rat:on . This class of organisms is likely and vulnerable to attack, 

but has what might be aptly te rmed a post-attack response capability 

.. l--.z.t provides for its survival. 

7hus, tht:~rc are at least three major ways m which organisms can 

defo'!"ld therr.s.:::lves against ecological threats. Typically, only one 

cla:os o. ?rotcction 1s available to the organism, but as long as these 

rclatior.ships b<.:tween the organism and its environment are fairly stable , 

a. con-.parativcly unchanging ecology as it were, the organism has a high 

proi;.ab1lity of survivir.6 . But if the environment should shift markedly 

or v.h:.i.t io mor1.- important, mo r e 1·apidly than it is possible for the 

c,rgc1r. •.. m to adjust to the c hanges , the survival probability goes down 

sharp!y -- witness the buffalo or the whooping crane. 
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T· rmrq; to m,an we find that he is not quipp e d with many of the 

~ •• tt ra not ctive . ...:c anisms of a n imals . H cannot run fast enough 

\\) ~vo · . n any cJ.ttac ers; if attac ked , he does not have natural protection; 

~ :d, it sc uus y woun ·d , he is not quipp d w i th r e g en e ration capability . 

• 1 n can thm~, how,:ver , and has u s ed thi s capability to great advantage 

t0 fab ... • • catc or use systems w hich , in an a t tack situation, will get him 

aw y r1 t 1cl·ly (as on a horse , a bi c ycle , an automobile , or an airplane); 

w, ich wil provide him with protec tion fro m attack forc e s (such as 

hidt!s , cha n mail and sheet a rmor, a nd the more sophisticated 

arrr.or of bu etproof vest ); and with ex pe r t medical capabilities which have 

pro.;res::.ed f ·um healing b y h r bs to hea lin g by medicines, to advanced 

~u.rgcry that cnabl · s severed l imbs t o be r eattached and deteriorating 

or,;ans to be replaced . 

G orge Bernard Shaw on c e s aid t hat "th e reasonable man attempts 

o i.i.dapt to h • s environn1ent. The unr easonable man attempts to adapt the 

ciwironment to himself. A cc o r din g ly, a ll progress is dependent upon the 

un.t asonabl man . 11 

Thus , one might say that m am survi ve s through a protective mechanism 

t. t cnab es him to operate on , a nd modify h i s environment while lower 

fvi-, ,s of animal life sur vi v e b y n a tura l capacities to adjust to their 

environment . 
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But we Q1.USt inquire if man's capability to modify his environment 

1.,u t di.=aanccs his capabilities to adjust to the environmental changes he 

p.·oduces. Ii these capabilities match, there is an enrichment of life; 

ii' not, there is a form of self-destruction . 

One might cite examples in support of either position, a lthough 

pr...:facing such views with a r ecognition that both processes are probably 

going on together -- enrichment of the living environment while the 

cr,vironmcnt thus enriched is also produc ing destructive forces. Permit 

1ne to use transpo1·tation ecology to develop this concept, citing a recently 

issued report of the Department of Transportation to the Congress. 

"Americans traveled nearly 1. 8 trillion passenger 

miles last year -- an average of about 9,000 miles per 

person. About 95 percent of that travel is by motor vehicle. 

Motor vehicles and highways ar e , in a sense, our mass 

transportation system. 

Nor will our reliance on that system soon diminish. 

:-.!'ot only will automobiles in use increase by about 25 percent 

during the next 10 years , but travel in them will increase by 

about 40 percent. During the same period, the population 

will incrcas e at only one half of the rate of automobiles in use 

a nd only one third the rate of intercity automobile passenger 

n1ilcs .... " 



One harnJy n...:cd recite the benefits that have accrued from this 

burgeoning transportation capability. Ready access to recreational 
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areas and the associated amenities , previously enjoyed only by a few 

arc now available to millions . With the r e c ently enacted legislation 

creating 5 official 3- day weekends each year , the value of this transporta­

tion ca?ability will increase further. 

A more important outcome of modern individual transportation 1s 

in it:; making new job markets available for many, an obvious social 

necessity in light of reduced manpower requirements resulting from 

autornation and other industrial process advances. Stated otherwise , 

it is an important element in the broader social purpose of an open soci ety 

one that affords the individual a maximum of choice, including th e select ion 

of where he lives in relation to his job. 

To digress , I recently attended a seminar on transportati on and 

pov~rty, and was somewhat surprised to learn that individual transporta ­

tion, in contrast to mass public transit and other forms of publi c tran spor­

tation, possibly offered the key to solving our present v e xing proble m of 

proviciing jobs for urban ghetto residents and other socially disadvantaged. 

Compared with other transportation s ystems the motor vehicle is by fa r 

the most convenient, and as indicated in that seminar the most importa n t 

ele;·ncnt in producing effective solutions to serious socia l problem s . But 

it is also the most destruc tive: 



more than l 0, 000 injured on an average day 

more than 1 , 000 killed in an average week 

about $1 billion cost for crashes each month 
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These tragic losses produced by man's creation of this transporta­

tion-environm~nt are concomitants to the r emar kable enrichment to living 

produced by the creation itself. 

And we must ask ourselves if the ecological aspects of the situation 

are worsening. If the population of cars in use increases faster than the 

networks of roads to handle them are expanded, the inescapable conse­

quence is that the average separation between mutually threatening objects 

must increase with a concomitant increase in risk. 

This risk relates not only to reduced separation in distance, but the 

time-gap as well. Vehicle speeds are increasing, and we are now beginning 

to hear more discussions of the so-called "century speeds" -- or 100 mph 

speed limits. Such speeds undoubtedly will open new areas of development 

as well as broadened rec r eational enjoyment. But they also mean that the 

magnitude of the threat to the individual in this changed environment is 

also increased because of the higher e n e rgy levels involved and quicker 

response time requirements . 

Man is thereby changing the environment. What about his capacities 

to cope with ihe changes he is producing. In this regard. certain facts 

cannot be dis putcd. 
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Gcncrati_ons come and go without important changes in human 

anatomy or physiology. The accurately measured average speeds of 

the reactions of tht: human eye and of the human nervous system and 

of human muscles have not changed by a millisecond since the early days 

of man. It has always required at least one-fifth of a second for a human 

eye to initiate activities leading to muscle response after normal stimula­

tion. The early Roman soldier could most certainly respond as rapidly in 

casting his spear at an enemy's head just as it rose from behind a barrier 

as can a modern driver alter the course of his automobile at the sudden 

appearance of another car coming out of a side road in front of him. 

Furthermore, the capability of the skull of a modern pedestrian to 

resist penetration by the front-end ornaments on a car is essentially 

unchanged from the capability of the Roman's skull to resist penetration 

of the spear thrown at him by his enemy, a part of the hostile environment 

of that day. 

In most if not all respects related to survival in the transportation 

or other envil-onn-1ents, 1nen have not changed biologically since they were 

men. But in spite of his unchanging cell complexes and fixed organ 

systems, man continues to create changing environments such as mode rn 

automobile-highway systems involving each year faster, heavier and more 

complex moving elements , and stationary elements such as the r oadways 

and traffic controls that pose all sorts of new demands -- and threats --

to his essentially unchanging self. 
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However, man docs have the capability to produce additional changes 

in the heavier, faster, and more complex environments that compensate, 

at least in part, for his unchanging anatomical structure . He also has 

the capability to produce changes in his behavioral and motor skills that 

compensate, at least in part, for his physiol ogical limits. I would like 

to cite examples in both veins. 

One of the vehicle safety performance standards issued by the 

Department of Transportation under the provisions of the recently e nacted, 

and landmark safety legislation calls for an energy- absorbing steering 

assembly that will attenuate crash forces on a drivers chest. Another 

standard calls for improved windshield performance that substantially 

reduces the likelihood of severe facial lacerations upon impact . In the 

less than a year that has elapsed since the effective date of these standards, 

spectacular results have been forthcoming. 

Reports are now quite numerous of seemingly miraculous incidents 

of motorists walking away from high-speed c r ashes with little more than 

minor chest bruises or facial cuts. We believe that these will prove to be 

among the most important breakthroughs in vehicle safety. 

But it would be foolish if not utterly naive to treat this engineering 

achievement as some sort of miraculous intervention of man upon the 

destructive forces of nature. The capability of the chest of the driver to 

withstand a spear aimed at him in conventional designs has not changed 

one iota. Nor has the relative speed of the initial impact of the steering 

assembly upon the chest changed . The only change has been the direct 



application of the most rudimentary principles of p r otecting man from 

highly likely hostile forces . 
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In fact, the principle is so fundamental , the motorin g public cannot 

help but ask the engineering profession the very e m barras sing question 

of why it took so long for these lifesaving features to b e incorpo rated i n to 

vehicles . 

The issue 1s the lag in man's compensatin g fo r self- created hostil e 

environments - - not his capability to clevis e the fo r m of the adjustment . 

I shall presently discuss this ecological lag in more detail. 

I witnessed another example of the fact progr e s s in s afe ty is possible 

several weeks ago at the opening ceremonies of th e magnificent new vehicle 

safety research facility at the General Motors Proving Grounds . A young 

secretary with no special driver training was asked t o d rive a standard 

stock car at fairly high speeds over a curving cours e laid out o n the vast 

new skid pan . The course was wet, and the vehicl e wa s caused t o skid t o 

test her skills at recovery from the impending loss of c ontrol situations . 

She was unable to do so without skid ding a n d l ur ching out o f control, off 

of the course . 

These initial tests were conducted at the s tart o f the opening 

ceremonies. As the ceremonies proceeded, the secreta ry drove the car 

to another part of the field where, the audience could s ee her bein g 

taught by one of the Proving Ground's staff o f h ighly skilled test driver s 

how to handle a car properly in a skid . 
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Some 30,minutes later, she returned to the original test course, 

and success fully handled the car in the same type of dangerous skidding 

conditions that she previously could not cope with at all. The dis play 

was all the more remarkable because the clearly evident skill at vehicle 

handling had been acquired in less than a half hour of expert instruction. 

I might add that I had witnessed similar , although perhaps not as 

spectacular, displays of the effectiveness of intensive instruction in vehicle 

handling skills in demonstrations conducted by the Liberty Mutual Insurance 

Company on an airbase runway in Washington last year . 

On the context of this talk, the meaning of these examples is abundantly 

clear . The hostile environment was unchanged ; the same vehicle was being 

driven over the same tortuous test roadway in the same impending loss-of­

control situation. The only change introduced into that ecology was an added 

increment of skill in the individual to cope with its demands . 

The title of my talk is 11Advancing Human Ecology Through Pro gr es s 

in Safety Research!'. We all can readily cite many examples of safety 

research that, in fact , has advanced human ecology. 1, for one, can describe 

many of the research efforts that we are sponsoring, and which comprise 

by far the most extensive all-out safety research program in history. We 

have attracted some of our nation's best industrial r esearch groups and 

young resea r ch minds into the field for the first time . While m ost of our 

work of necessity necessarily has to be focused on statutory objectives 
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of the program, it is of interest to note that some 4 months ago, or 

roughly 15 months after the program got under way under the new saf ety 

laws, we had a backlog of upwards of $7 5 million in unsolicited safety 

research proposals. While we obviously do not have the funds to support 

this level of research , the sheet· magnitude of the backlog is an unmis­

takable indicator of a new research interest in safety. 

However, as important as is the advancement of human ecology 

through safety research, and as important as the pursuit of valid research 

results is to progress, I cannot help but reflect upon this lag in getting 

existing knowledge or valid advances into p r actice . 

To repeat , our automotive industrial complex must ask why the 

energy-absorbing steering assembly was so long in coming. 

And the society must ask itself how long will it be befor e all drivers 

get the kind of training the young General Motors secretary got in safe 

handling of a vehicle in a hostile environment. 

And the society must also ask itself other questions with regard to 

its willingness to permit the human ecology to receive the benefits of 

safety research. Witness such questions as why some c ommunities will 

challenge through the courts requirements that motorcyclists wear pro­

tective headgear. 

In the year following enactment of the Federal standard on motor­

cyclist head protection, the State of New York experienced appr oxirn.ately 
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a 40 percent decrease in motorcyclist deaths. During the same period , 

the State of California without such a statute , had a 9 percent increase. 

This is a 50 percent swing in fatality reduction associated with implementa­

tion of what already is known. While research undoubtedly must be pushed 

to improve upon what we already know about motorcyclist head protection, 

I doubt that this will produce a swing of this magnitude. 

I would not want to creat any impression that we dare limit our 

attempts to imp1·ove human ecology solely by getting into practice what is 

already known. To the contrary, there are many readily identified areas 

of inquiry that must be pushed to achieve the 70 to 80 percent r eduction in 

traffic fatalities that we now speculate as being within the realm of hope 

if not reason. This could readily be the subject of many other talks. 

But I would want to conclude here by at least raising this question 

of whether the most pervasive requirement for advancing human ecology 

is to conduct research on how best to guarantee the implementation into 

practice of valid res ear ch findings as well as real lessons learned from 

operating experience. 

How much of a lag should we , or need we, tolerate between a safety 

research discovery and its implementation into human ecology? 

Stated otherwise, how many people have to die or be maimed by 

hostile environments before the society will accept proven countermeasures 

into the ecology. 

- 0 -
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A y ear ago, at your 6th Annual Workshop, I had the privilege of 

discussing with you some of the plans of the Government to assure compli-

ance by the automotive manufacturers with the relevant Federal Motor 

Vehicle Safety Standar ds under the provisions of the National Traffic and 

Motor Vehicle Safety Act of 1966. I also discussed other provisions of 

the law relating to defects notification and corrP.ctive rPcall campaigns. 

It is a pl<'asure to he h e re this aftC' rnoon to r<'new old acquainta nc <•s 

and t o r,·vx.irnin1• som<- nf my ('arli<'r ohsc'rvations. nut l would l ike' to 

dirc>ct must of my remarks to the most appropriate theme of this Semina r: 

Future Challenges to Quality and Reliability. 
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MAGNITUDES OF THE COMPLlANCE PROBLEU 

The ovcrwhel::ning challenge to industry and Government alike is 

in the magnitudes of every dimension of both standards compliance and 

defects control. We now have 28 Federal Motor Vehicl Saf ty Standards 

with varying ffective dates which generate over 300 corroborative tests. 

When additional new and r vised standards and consumer inforn,ation 

items are issued, the number of tests will approach I, 000. 

Over 500 different make/morlcl combinations of passcngc-r cars 

arc introduced .into the domestic market each and very yC'ar. Each is 

subject to over l 00 test items, although the actual numbc-r of tf' sts would 

be less than the cross products since manufacturers use the same parts 

in several different models for several successive years. However, even 

with appropriate adjustments for these factors, the number of combinations 

is stil1 extremely large, but become astronomical wh n we further considl r 

that there are: 

And so or. 

6 bus manufacturers 

47 domr-stic passcngC'r car plants 

53 truck plants 

3, 000 truck body manufacturers 

10,000 tin" rctreaders and other lemcnts of th 
auto aftermarket 

30,000 parts suppliers 
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The same picture of overwhelming magnitudes has unfolded in 

the area of defects control. 

From the time the Bureau was formed , in September 1966 through 

October 31 of this year, it has received notilication from motor vehicle 

manufacturers of 303 safety related recall progra1ns involving thc- inspec­

tion and cor r ection of 6,037,-l54 major vehiclc-s . In addition, tlw Bun•;1u 

ha s rec<· 1vr,d numerous not ificat ioni- of nonsaf0ty rr-ca 11 programs as Vd' II 

as hundrc>d s of manufacturers technical bull rt ins, notices. and other 

similar materials regarding vehicle and equipment defects. 

Some other descriptive statistics on recall campaigns are illus­

trated here: 

The total munber of campaigns initiated since the start of the 

program rose to 290 by October 1 of this year . (Figure l) 

A t:Jtal of 5,254,366 vehicles werC' involved. (F1gurP l) 

Str-<>ring, brak<'s, and suspC'nsion account for over 72%, of tht• 

ve>hiclcs in the defect campaigns, (Figure 3) and over 72% of 

the recall campaigns. (Figure 4) 

Another vitally important dimens ion of the compliance problem 

is the volume of compla ints that thf> Bureau has received directly from 

ownt>rs. Through September the number reached almost 2,800 for th0 
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vehi.cle and an additional 257 for tires . This totals in excess of 3,000 

owners who judged that something was wrong with their cars, and felt 

compelled to write to the Government. The distribution of owner com-

plaints is shown h~r '· (Figure 5) Brakes, st cring, and suspC'nsim 

account fur 47% of the~ vchich~s, in contrast to 72% r portl'.'cl by tht• 

ff\anufaclurcr. One may speculate ai; to the reasons, but as shown lwrt•, 

substantial differences exist between the patterns of O'Nn •rs' omplai1~ls 

and the distribution of defects r port d by manufacturer . (Figure 6) 

CHALLENGE TO THE GOVERNMENT 

Th se statistics then portray the magnitude of th compliance 

problem: 

the volume of corroborativ tests with regard lo ncv. 

car standards, 

the volume of d fects notifications, 

the volume of owner cotnplaints. 

The statistics further highlight the chall nge to q uality control 

and reliability from the standpoint of th Gov rn:nent. 

ln my talk last year I mad· th following stat ment: 

11 The need for a dcta1lecl syst matic analysis of all 
f.1 ds of the comp] ianc pro bl m is patcrtly obvious ft·on1 

tlw lllost cursory cxaminatJOn of s il',ir,gs Jf thl· twn Hurl'au 
r, •s ponsibilitic•s . Mnrc·ovt'r, pat statl'nH•nts lo thl• effl· ·1 that 
snrnv form of clc-vrr statistical sampling will h;i.nrllc th<' 



problem are virtually idle. 
complexity than could ever 
statistical methods ... 11 

The problems are of far greater 
beg in to be resolved simply by 

5 

I further pointed out that the Government's compliance program 

would hav<' to evolve largely around the exception principle. That is, 

the largest part of the compliance dollar would have to be directed 

toward indications of noncompliance - - the exct•ption to compliance as 

it were. Stat~d otherwise, corroborative testing by the Governn1ent of 

manufacturers' certification of compliance would have to be largely 

limited to suspicions of noncompliance rather than any across-thl' - board 

sampling. 

Notic1• that even when Government corroborative tf'sting is 

l11n1ted to suspicions of noncompliance, there is a substantial sampling 

problem ¼ithin each of these situations. Equally difficult is the judgment 

of whet.her the suspicious indication is an isolated, anecdotal instanc<:> 

or a widespread situation . 

The importance of the owner complaint file now comes into 

clt' arer focus. Each complaint is an indication of a suspicious situation, 

.lncl must IJC' analyzf'd, and considered for more thorough investigation. 

'l'n thc· s c• lllllSt be' addc-d the• publii,,hc·d reports of noncompliance in such 

111ag,1:1,inrs as G)nsumcr Reports and others. 
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The future challenge to the Government to apply to its sur-

vc• illancc- programs the techniques of reliability and quality control is 

not a single one but rather a multiplicity of challenges. The iinmediate 

chall<'nge of the Bureau is to bring a surveillance workload of almost 

unbc·licvablc proportions into reasonable bound s if it is to operate as 

an pffoctivc r egulatory ag ency under the provisions of thc> law. 

I know of no simple magical formula for meeting this challenge . 

I am convinced, as I stated last year, that conventiona l statistical 

methods will not work, as in some form of preplanned sampling of the 

entire surveillance workload. Our programs must, instead, be geared 

to two types of actions: 

First: the identification of suspected situations of noncompliance. 

Second: sufficient independent testing in the situations so 

identified to c::oni.irm or reject the suspicions of noncon1pliancc-. 

In both of these, we have to utili7.c all. of th<' tools of modC'rn 

statistical inference plus a great deal of con1n1on engineering horse sense 

to guard against making any or all of several types of er rors: 

l. The error of failing to identify a major noncompliance 

situation . 

2. The error of identifying as a s ignificant noncompliance 

proble1n a nonexistent or trivial noncompliancf' situation. 



3. The error of performing insuificient or otherwise 

inadequate corroborative testing. 
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Statistical methods and test procedures must be developed and 

applied that will minimize these errors. And this challenge is obviously 

magnified by the fact that very limited resources are available for these 

purposes , 

But th re is, I believe, an even great.Pr challenge to th Govcrn­

m ·nt. This is lo encourage industry to und rtake broader scale's of 

voluntary in-housP operations in reliability and quality control. This is 

1hc obvious way of reducing the Govcrnn,cnt problcn, of providing thC' 

public with assurance of reasonabl 1 v ls of continuous af ty quality. 

F or it is clear that as the 1 vel of industry quality control goes up, 

the necessity for Goverrunent surveillance of product perforn1ance will 

lessen. 

CHAL LENGE TO INDUSTRY 

This leads to the next topic that I would likP to discuss briefly , 

n;i1111•ly, tlw nrnltifaccted challcngC" to industry in reliability and quality 

c unlr11l. 

A discussion on this subject can hardly start without mE-ntioning 

tlw nun1b rs of passeng r cars involv d in safety-rclat d recall can1paigns, 
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for no matter ho\,I, you describe it, a defect recall campaign represents 

an incontrovertible and costly symbol of a breakdown somewhere in 

industry of quality control and reliability, 

According to a report attributed lo the New York Times, the 

automobile industry in 1967 produced an average of 179 , 000 cars a 

week, and recalled an average of 64,000 cars a week for inspection 

and correction of possible safety defects. This means that about 1 oul of 

1 c;ns W<'rc> prociucC'd with a sufflciC'nt. likelihood of a safrly dc-f,•ct to 

warrant being included in a r<'call campaign . Our data suggest that this 

ratio might be as high as J out of 2. 2. 

But. if these breakdowns in quality control cost n10ney, so do the 

improvements in quality control. It is almost axiomatic that if a company 

chooses to spend more money on inspection, it will later spend less money 

on defect notifications . If it spends more money on building reliability 

into its product -- starting on the drawing board -- this too will cost 

money although I am sure you can cite instancc-s wh<'rc- grc-atC'r re-liability 

w:1s achi1•v1•cl at lowPr cost h<'causc- it started ra rl y un th1• drawin~ board -­

a11d not as ,111 add-on late in th1• cll'stgn cyclr. 

J\ut,in gt neral, we can surmise that even design for greater 

r<'lial>ility will generate a cost increment. 

Whc-ther the increased reliability is bought by the company on 

th<' drawing board or, later in inspection on the production line, I think 
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that it still \A,ill be substantially less than the burden of defect 

recall costs. 

WhatPver the correct ratio, it still is an almost unbelievable 

stat<> of affairs, and if I may quote from a Consumer Report article: 

11 ••• there's little comfort in the thought of an 
industry that needs to recall almost one-third 
of ils output ... 11 

I ha rd] y need reiterate here the seriousness of such stalen1enls. 

I hardly nc<>d attach a dollar figure to this situation . But if 

the· unit cost to the manufacturer for defect notification is $10, thc­

(1,000,000 vehicles recalled so far represent a $GO million pr ice tag 
I 

for thr brt·akrln'wns in quality control; if the unit cost is $ I 00, thc-n thP 

price is $600 million . Each company obviously can do its ov.n arithmetic 

on th is; but the answer wil I be unpleasant from any stand po int. 

And I haven't mentioned the additional safety that this additional 

ri·liability and quality control will buy apart from saving the company 

nioncy . 

Obviously, I cannot quantify th<• dollar c<>Sl hurdc11 to p11rchr1s<• 

;,dditional r<·l1ability ;\nrl quality c-n ntrol with any sutrntantial c<1nlirl1•1H v 

;is 1,, lltt· .iccur,,cy ol rny rl'snlti; . Not· can I do a b,•tter jub in 1·stin1;ding 

tlw liv<>s 1hal tlw additional reliability will sav<' . 

l\ttt thi·r" is a decision frame\.\ork that is emcrgin~. and I would 

lik<• to vxplore 11 with you. Figurt• 7 i1lustratcs three- conditions, each 

d,•al::; with th<'s<• fundamental characteristics: 
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2. 

3. 

IO 

The mini mum level of acceptable safety performance. 

From the standpoint of the Governmen·.:, this would be a 

Federal Standard; from the standpoint of industry it might 

v..,ell be the threshold of consumer acceptance or influence 

upon sales . 

The mean or central tendl•n<.;y of the statistical cl istr ibut ion 

of quality of the output. 

Within the decision framework, this nught well be thC' 

nominal design value . 

The variance of the statistical distribution of output quality. 

This essentially reprc>sents the sprC'ad in quality achievt>d 

in actual production. It can reflect. the usual compounding 

of production tolerances of mating parts . It can also reflect 

th(· proverbial unprogramed situation of some worker failing 

lo adjust a torque' wrc•nch as called for in a produt:tion 

clrawing. 

Or it can reflect the reality oi life that no one is gob.g 

to ,;orrect - - namely , that production toc,ling wears pro­

l!ressivclv and not in some 11all or nothin°" morlP in v-,hich 
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periect parts arc produced r:ontinuously up to a point and 

then in sor'\e absolute fashion a 11 parts become bad. 

I need not discuss the many different varietil'S of produc-

lion gremlins that keep you awake nights. But thr·y all 

do add up lo this very important property of variability 

in output production. 

Referring to the chart, Condition A reflects a situation where the 

expected value or nominal design is fairly close to the thrC'shold of 

acceptability, but still within the acceptable range. The variance of the 

output distribution is, howf'ver, fairly large. 

The nearness of the nominal design level to the standard and th<" 

sizC' of thl· output variance combine to produce a situation in which a 

substantial portion of the distribution fails to meet the standard . This is 

the crosshatched portion below the stand?rd value, 

Condition 13 is the same as A with the exception that the output 

variance has been substantially reduced so that a comparatively small 

part of the tail of the statistical distribut ion falls below the standarc. 

Condition C illustrates a high output variance again but \\ith a 

much hig twr norr inal design. Th£> result is that in contrast wi1h th<' other 

high outp11t variance s1tuat1on m A a 1.:on1parativcly sn1all part 1)( the 

01llp11t is bt'low standard. 
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This is, of course, a gross simplification but it does serve 

to illustrate qualtitatively what I believe to be several i.mportant 

elements of industry 's decision framework for 1·e lictbility and quality 

control . 

Condition A is going to produce the high cost burden of large 

defect rec a 11 campaigns . 

Condition B in contrast to A will cost more in inspection and 

quality control dollars, but will produce a lower cost burden in defc.ct 

recalls. 

Condition C wi ll, as inn, producc> lowc-r cost burdens in dcf1.,ct 

rPcalls . lJut this is achieved by "ovcrdcsign" to compensate' for p1·oduc-

tion gremlins . 

Of course, many variations of this simplified representation 

may be recognized . For example, the cost burden of the excessive 

recalls implicit in Condition A can be r educed by tighter process controls 

that cnabl<> the manufacturer to place more narrow bounds upon the part 

of the production run where a safety defect is known to have occurred, 

ancl thc•rrby rt'clucc th1· number of VC'hicl(>s that Wl' rc-call<'d. I beli<•Vt' 

that I d1s111:-;!:ic•rl this concept ""ith you last ye-at· in thC' quPstion and 

a n:-;w1• r p1• r 1ucl. 

l'ht· rcprcsC"ntations can be furthl'r complicatPd by inclurling th<> 

two additional factors of: (l) cost to the n1anufacturc-r to correct a 

dc•ft•cl, and (2) the degree of hazard man uncorrected defect. No onC" 
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should p,c,rmit a Condition A to develop for an aspect of the vehicle of 

major safety implications - such as steering or brakes. On the other 

hand, industri3.l decision-making moving toward Condition A is less 

uncles ira ble for vehicle aspects of lesser safety importance. 

Obviously, from tht• safety standpoint, I would strongly advocatr 

that industry striv1• for th<' ultimate-, which I hav<'n'l <'V{'n illustrat<'cl, 

na1111•ly, th1· highest possibl<' nominal de-sign valuf' coupl1·d \vith thl' lov.,'s\ 

possible <Jutput variance. Hut whilf' thie mlght be the- ultimatc,th<' 

realities of product cost and safety tradeoffs also m.ust be recognized. 

High nominal design values and low output variance for the critical safety 

propet·tif's might be possible only by accepting lower nominal design 

values and higher output var iancc for less er itical safety properties. 

This is a very difficult type of decision for industry and Government alikc-. 

Th<'r~ ar<' n<J hard and fast rules to apply; cvC'ry situation will pose 

d iff l' r1•nl rroh lc•ms, and ('ach w i 11 ha vt· 1 o b1• t•xarn i1wd on its llll' r its. 

Clc·al'ly, "th,· r1tlc of th<• r1•asonable n1an" must apply. 

Tlw Govl'rnn1ent 1 s surveillance probkm has ,inotlwr d ilf1cult 

aspvct which 'llso in'.cracts with 1hv decisionframeworkof industry . A~ 

I nwnti<•nl·cl earlier, one of the 1nost important aspects of the Govern­

ment's survc-ill.-ince program centers on the compliant lettE'rs receivE'd 

from th<' consumer. Each must be thoroughly analy:1.,•d, \v ith evc-t·y 

indication of a n :>n-compliance situation requiring a rl:cision on \vlwtlwr 
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or not to follow up with corroborative testing. Th1s is to decide if the 

single instance called to our attention is a remote, isolated occurrence or 

part of a widrsprcacl situation to which Wf' should allocate' som0 of our 

i:;carcr- corrobnrativr testing dollars. 

What ;ulditional information will we have'? Ilopefully, we will 

have generated enough experience to decide whether the reported instance 

arises out of a Condition A, Condition B, or Condition C situation. It 

almost goes without saying that if v.e have any evidence that Condition A 

prevails, we wouldn ' t hesitate to proceed v.ith corroborative trsting, we 

v.ould be less likely were it a Condition C. Comn1on horse sense would 

cl icta te this course of action. 

An additional dimens wn of thC' industry dee is ion framework 1s 

illustratrd in Figure 8. The major paramet<-rs an' the sanw as in llw 

previous slide, namely : a standard of acceptable performance, an expectC'd 

value or central tendency, and an output variance . The additional 

dimension of time has been added. 

The fundamental question that I would raise relates to the n1.anner 

in whjch the values of these parameters change over time. Th<' issut~ 

is not wlwlh!•r or not the nwan va!Ul' of the statistical distribution of 

vc•h1cl1• JH'rforrnancc' changes ovt'r ti1nc, but rather hnw the change 

t;ikPs plac<! , This issue was disn1sscd at gr1.~at ll'ngth in our Tl'Cl''ntly 
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r l a sed report to the Congress on used v hiclc safety.* To quote 

from this report: 

II .. Conclusion . The safety performance of a vehicle in 
use cannot be isolated from its original design and construction. 
It is axiomatic that used vehicle saiety can and must start on 
the new vehicle drawing boa rd. 

a . The level of sa f ety p rformance designed into tlw 
vehicle in accordance with 'new vehicle I pc rf orn1ancc 
standards is th,.., b ginning point for defining maxirnum 
p<' r missibl<' safety perforn1.anc aeterioration in a used 
rnolor v,..,hi cle safety stand a rd . 

b . R ,}iabili y of extend d p<'rforn1ancC' i~ univ,:r ally 
n _•cogni?.ed as one of thl• criti al c kn11·nts in auto1no­
tive d sign . A vehi le purchas<'r should bl' abll' to 
h~ve some assurance that criti ·al ar<'nS of safrty 
performanc will nol fail during a sp<'cific p riorl of 
use . 

c . Vehicles can b designed so that repair is facilitated 
by easy identification and replacement of worn parts . 
In addition , the vehicle can be design d to coordinate 
with automated diagnostic qui pm nt to fac ii ita tP 
analysis of the inoperative or worn parts or systC'rns 
to determine the repairs required . 

I lan . The Department of Transportaticn will inv stiFate thl' 
f••asibility of broad ning the scop oJ new Vl'hiclC' standards 
lo ·ovl' r safC'ty pcrforrnanc • after periods of t'Xtt·ncl<-d US<', 

togc,th1·r with proccdur1•s to facil ;tat\' th• diagnosi:-. and 
lorrl'<:lion ul worn ystl ms and parts 11 

Referring again lo Figure 8, th> ::hall ng lo industry rests in 

the d cis ion framework on the trade -offs · between various typ 'S of cost 

burdens, leaving out of the discussion the issue of safety and th ov rall 

public interest. We know that some important safety deficiences n1ay 

,:: "Safety of V hicles in Use 11 , Report to t.h Uni~ed States Cong ress 
ft-om th S cretary of Transportation, June 19'68 . 



come' to light substantial periods of time after original manufacture. 

The law is clear as to the responsibility of the manufacturer for such 

d<'fPct notifications. Specifically, the requirement to notily the original 

purchasPr or the subsequPnt purchaser to whom th<' warranty has b<·i>n 

transf1•rr<•cl con1tn\lf'S r<'gardl0ss of thC" 1imP that has c•JapsPd from 1hl' 

date· oJ purchase. In this SC'nS<', the• portion of th1• distr1b11tion lwlov, 

the- levc•l of acceptability r0prcsents a cost hurd<'ll to lhl' 111anufadut·1·r 

10 whatf'vc•r <•xtPnt it is co-nprised of vehicles with original ownPrs. 

There also are some in1portant issues that relate to th<' second 

or subsequent owners of a vehicle that would have been included in a 

defect recall campaign had there not been a transfer of ownership. The 

possibili1y uf a product liability suit is always present. I wouldn't 

\.vant to speculate on either the likt•lihood or the coursC' of such litigat10n; 

1 would dl'ft• r to kgal experts. Tht• situ-ition boils down 10th(" fact 1hat 

tlw manuCactur<•r would have• admitt0d with his defc.ct nu1 tficat1011 to 

lh1· original purchaser that a v,•hiclr with a safc·ty-rrlatPd dPft•ct had 

lw1•n proclucecl. Suppose tht> defect, uncorructed by the manufactu r<' r 

bc•cause at the time of its discovc·ry there had been a transfer of o\.vnvr­

ship and hencl' lhl•rc• v.as no 1£'gal requirc-mc nt to notify the new ownc•r 

unclc·r the> safety law, contributed to ii not directly caused an accident, 

what \.vOHlcl tlw k·gal cl<•kns<' bc in a product liability :,,nit undPr com111on 
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Let us n1akc.• the example even n-ore sp~cific . Suppose the- new 

O\,\lner, prior to the accident, had, in fact, requested the manufacturer 

to correct the defect in the same manner that the manufactun·r had 

corr<'cll-d sirnilar dcfrcts in Vl"hicles still ownt'd by the original pur-

chas<• r .,, 

for industry to provicl<· fur rt'!iability and quality cnntr1)I for <·xt-•nd1•d 

periods of tirnc beyond thP date of original sale . 

Industry has , of course, always been concerned with providing 

products that will perform reliably over extended periods . They have 

ah-.ays bPen cogniz;1nt of the inter<'St of the original purchaser m thl· 

potvntial rr·sa!.- valuP in his intc•ndPd purchasC', l n fact, substantial 

portions of th<· n1·w car arlvcrtising budgC'tS arl' dir<•1:1cd toward this 

th1•nw ol proh~blc rPsalc• valu1·. R1•lial>ilily has lwl'n an irnpl)i-tan1 

d1•s1g11 oh,11·< l1v1· for years. 

l\11t tlw challenge 1o ,nanufactur<' products of higl ,l'r safety 

r1•l1ahility is rwv., grcatc•r than 1•v,•r be-fore-. Failurt• to produCl' products 

that 1wrforlll r1•I iably can proclucl' dcft>ct recall cost burdens IP tlw 

111arn1l,lt·1urvrs far grvatt•1· than tlw costi; of pr<•Yidin!:!, additional 

rt•lr;1.hd,1y dollars un tht· cl,•sign dra-."ing buard or pn duction l11w. 

J ha"l' portray1·rl industry's cost rnorll'( as c1 fnrin ol c,1111pl'li1 i,111 
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reliability. This is, I belif'vc, a realistic representation of industry's 

decision frame of reference. 

But my personal bc·lief is that the payoff in in,rPas<'d rc-liabili1y 

will far 1•xc1•c'cl th1· ,;ost1- of ac:hir•ving th,• incrc',lS1•, that payoff will 

coin,• not <inly in livt•s sav<•cl but in th, overall cornpttny h;i.lan,1' slw1·ls. 

While· tl11 · inv1•stnwnt in increased reliability will procluc1• higlwr OJWrating 

budgets of reliability departmc-nts, there will be elscwhL'rc in the 

company substantially grf'ater "virtual" cost reductions in dollars paid ouL 

1 say "virtual" cost reduct.ions because they are dollars that were not 

paid out; they arc the costs that 1,,vould have bcf'n i.ncurr1•d had then· hPen 

clc·frct rPcalls . Nrc-dlPSS to say, as wilh att<-mpting to count the a,.:c1-

cl<·nts th;1.t clid not happPn, thPsc virtual cost rPductinns arc' Pxtrt>n11•ly 

difl1L\1lt t<J \'Slimat1•, kt alonl' cunvinc<' top manag1•11w11t o! 1h1• v.\11d1ty 

ol thr. i:stinrn.tvs . 

I furth1~r bcli<'Vt' that irnproved reliability \1.ill prl>dUCl' a11othl·1· 

positive mark on the company balance shct't. This is in lht> all­

in1portant column of increased sales. As information to the consun1l'r 

incn•asPs on product saft•ty and safety reliability, the markt'.'lplace 

\1.ill b,,gjn to provide· an even grf'atcr stirr1ulus to i1wrl•ased C(l)npany 

i11v,•::;triwnts 1r rr•li-1bility. 

Conc·c•ivahly, the • day 111ight cotlll' wlH'n i'\11 i1t101·111,•d 111;1rk,•1-



rull'-mak ing act inns. Tht• implications in this statement arr-. 1 

b< li<·vr, abundantly clear. 

CONCLUSION 

Today I have cngagl'd in th<' luxury of wholly heuristic argum~nt 

i11 support of rny vi<•wpujnt - -'\11 upti1nistic orw v.,hich , if prnvc•n to I)., 

curr,•ct and ir11plr11wntt-cl by inch1st1·y, will tind th,· puhlit, industry, 

and th,· c;,,v,·rnn11·11t all profiting. 

l'h<· tliallt•n~e to yu11, tlw lt-ackrs uf ,ll1tunwt1vv 1·1·liability ,111el 

quality control programs, is lo rc'ducc• my hcur ist ic b<•l ids to prO\'l'll 

formulations that your top management can accept. 

Product safety and rPliability need not resort to evangc.•lism; 

solid busin<•ss-likc facts and an informe::l marketplace as to thcSl' 

iac.ts will do a much better jub than pious prono,u1< .. t·n1t•n1s . 

This is youi- challvngv, and v-ilh Jt go thv :nost ll•rv,• nt lw1ws 

l1v1•s and pocl«•tbonks ar1· at stakt•, that you will succl•sslully 1I11•v1 It. 
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INTRODUCTION 

The Highway Safety Act of 1966 requires each State to have a 

highway safety program designed 11 ••• to reduce traffic accidents and 

deaths, injuries, and property damage resulting therefrom . . .. 11 

It is for this reason that the National Highway Safety Bureau was 

established. Its mandate is to assist the States to achieve the goal of 

fe wer traffic deaths and injuries. 

The Act further provides that to be approved by the Secretary 

of Transportation. a State highway safety program must include com-

prehens1ve dr i.v e r training: it is the only substantive action program 

so specifically identified. Clearly, the Highway Safety Act envisions 

driver education and training as a most importa·1t countermeasure to 

the rising toll of highway crashes, 



However, modification of driver performance is but one of several 

ways of approaching the problem of reducing highway crashes. And, 

driver education is but one of several ways of at''"empting to alter or 

control driver performance. The mandate of the Bureau is not to 

promote driver education per se, but to promote safety t hrough driver 

education and any other measures that will p r oduce the ultimate goal 

of lives saved and injuries prevented. 

Driver education must, therefore, compete with other traffic 

accident countermeasure programs for limited financial resources. 

There can be and are no sacred cows in highway safety. Resources 

cannot be allocated to activities that aren't paying off, for there simply 

aren't enough funds for those that are producing results , or have this 

promise. All activities must, sooner or \ater , pass the test of effec­

tiveness. And this test must be in the context of highway safety 

primarily, with corollary social benefits being of secondary importance 

from the standpoint of safety resource allocations. 

The mission of the National Highway Safety Bureau is highway 

safety, not education as such. Accordingly, it is the efficacy of driver 

education as a highway death and injury countermeasure , not its role 

in producing better citizens in the broad meaning of this term, that 

will largely determine how much of the safety dollar it will and should 

receive. 
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In a most pragmatic vein, we must buy the greatest savings 

in lives with the dollars earmarked for this specific social goal. And 

we must do so wherever and however we can -- whether by prevent­

ing the occurrence of crashes or by increasing rhe survivability of 

the crashes that do occur. 

Driver education is a crash prevention activity; the use of 

seat belts, on the other hand, is a crash survivability measure. The 

payoff of seat belts, occupant restraints , other vehicle design improve­

ments that increase crash survivability has been establ ished beyond 

a shadow of doubt. The payoff of driver education is under challenge. 

But it is not the only crash preve~tion activity whose payoff 

is under challenge. For example, motor vehicle inspection is also in 

question as is the role of the traffic courts in the ultimate analysis of 

lives saved as a result of these and other' programs that traditionally 

have been part of highway safety. 

Evidence of substantial payoff in any crash prevention activity 

is extremely difficult to obtain. Unfortunately, the failure to obtain 

auch evide"1ce, which I believe is intrinsic in the nature accident causa­

tion statistics , can readily lead to such absurd misinterpretations as 

II there is no point in inspecting brakes to assure proper working 

order because no one has ever established statistically significant 

correlation between bad brakes and accidents . .. . 11 
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Driver education is necessary, and we no more need address 

the que.5tion "Do we need driver educatior? 11 than the question "Do 

cars need brakes? 11
• 

But there are many questions yet to be answered on how best 

to teach the driving task to teenagers in public schools or to adults 

; n professional driver training schools. 

Similarly, there are as yet many unanswered questions on 

brakes: drum vs. disc, diagonal vs. conventional, 2-wheel or 4-whcel 

anti- locking systems. Even more difficult, braking issues have not 

been resolved on the used motor vehicle. Brakes must deteriorate 

with time and use, and abuse. How much deterioration should be per­

mitted before the society, through the appropriate motor vehicle inspec­

tion standard, mandates that corrective repairs must be completed 

before the vehicle is permitted to operate again on public thoroughfares. 

And since good driver performance and good vehicle brakes 

a re only two of many traffic accident countermeasures , how much should 

the society invest in them in comparison with the investments in other 

countermeasures? If $10 or more is spent each year on training each 

of 10 million new drivers, somebody is picking up a $100 million tab. 

H motor vehicle inspection generates $10 extra in brake work each 

year for each vehicle in use on public thoroughfares, the tot al for 

the I 00 million vehicles in use is $1 billion. 
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This kind of arithmetic is easy to perform, once the dollar 

values of the unit measures are established. It is much harder, of 

course, to determine what these dollar values should be. But the 

most difficult task by far is to establish the return produced by these 

unit expenditures and their aggregate in the context of setting national 

investment policy. 

In this hyper-simplified exercise, I state that " ... somebody 

must pick up the tab of highway safety . ... " I make the statement 

to emphasize what possibly has been overlooked, or at least has received 

very little mention in the context of the new Federal emphasis on the 

problem . This is the vast multiplier effects that the comparatively 

modest authorizations for Federal funding under the two long overdue 

safety laws have upon other sectors of the society; on public agencies, 

industry, and the all-important individual citizen - - both from the stand­

point of his pocketbook and his chances to live on highways and to let 

others live to see the safe arrival of their destination. 

Let me use the case of tire wear to illustrate this multiplier 

principle. The Department last year issued a tire safety standard 

that requires , among its several provisions, that when the tire has 

worn to where its depth of tread is 1 / 16 ", a different coll or band wilt 

appear to eerve as a r eadily recognized indication of the need for 

replacing or retreading the tire. If the value had been set at 1 /8", 

the additional average operating cost might have increased by $10 per 
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car per year, with va r ious assumptions as to m ileage' associated with 

tread wear, cost of tires, annual miles driven. 

The maximum level of tire wear ,·alled out by any Federal, 

State, or local regulation trans lates into ope rations costs to the 

motorist as inexorably as poor gas mileage due to fouled sparkplugs 

or a badly tuned engine. 

And similarly, a Federal standard that calls for doubling the 

hours of behind-the-wheel instruction accordingly changes the invest­

ment in driver education - - whoever pays the b ill. 

Thus, every rulemaking action, wh e ther directed toward the 

vehicle,or the highway,or the driver, must be examin ed in th e context 

of the level of investment that will be requi r ed to implement it. For 

clearly I it is virtually idle to issue a rule o r standard which generates 

costs that cannot be met with availabl e Federal , State , l ocal or p r ivate 

sector funds. 

With the enactment of the two vehicle and highway safety laws 

in September 1966 , sustained and significant Federal support became 

available for the first time. A~1 I stated earlier, this was l ong overdue. 

But the available funds are far below needs in every aspect of 

the all-out effort and multifaceted provisions of the two laws. Consider 

only the Highway Safety Act with its provision for strong driver education 

programs being of most immediate relevance to this symposium. 
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Roughly, about $60 million of Federal support is a vailable in this 

fiscal year for grants to States in all highway safety p r ogr ams including 

driver education. The States have estimated their needs at approximately 

$600 million. This means that $1 is available for about every $ 10 of 

need. 

The States further estimate that by 1976, the deficiency will b(• 

in excess of $2. 5 billion annually. Althou6h we anticipate, anrl the 

Congress has given every indication of increased support, it is noncthe-

less clear that available funds will always be far below needs. 

This adds up to one word -- priorities. P r iorities in r esource 

allocations among the various activities that compr ise a highway safety 

program. 

We all have recognized the need to assign priorities , but most 

important, this is also the specific directive of the Congress. Specifically, 

the Conference Committee on Appropriations of the Second Session, 

90th Congress, included the following directive in its Report No. 1833 

on appropriations of Department of Transportation funds for fiscal 

year 1969: 

"The committee of conference directs tha·. the funds pr o­
vided be 0bligated only on the lost essential and p r actical 
program activities in the belief that concentration of fund­
ing on fewer programs than are proposed in the budget 
will result in more clearly demonstrable accomplishments. 11 

A directive of this nature is unmistakably clear. In effect, it 

calls for learning how the entire field of improving driver performance, 
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by whatever means, shapes up as a family of countermeasures , when 

compared to improvements in vehicle and highwa.y design, for example; 

how driver education shapes up when compared to other ways of 

improving drive r performance. It forces answers now on how much 

attention is to be given to the driver, to tbe vehicle , and to the roadway; 

on how the resources are to be allocated among the several highway 

safety program elements. 

fu accordance with this directive, we developed a schedule of 

priorities for providing Federal grant-in-aid support to States for 

highway safety activities . The priorities are designed to place balanced 

emphasis between program areas anticipated to produce relatively 

near-term payoff and those of a longer range nature which, however, 

call for the development and operation of needed basic data and informa­

tion generation systems. High priorities are assigned to the immediate 

payoff or foundation building program areas, low priorities are assigned 

to the others. 

Scientific evidence, not tradition, should direct the patte rn of 

these priority assignments as directed by the Congress for the public 

investment in highway safety - - particularly in light of the vast multiplier 

effects produced thereby. 

Unfortunately I the highway safety field which is replete with 

tradition is concomitantly lacking in scientific evidence of payoff. 
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We accordingly chose to assign high priorities to th ose 

program elements that had promise of demonstrable near-terms 

payoffs o r at least would lay the groundwork or foundation for 

obta ining such evidence in the near future. We assigned low 

priority to those program elements that had tradition going for 

them but little more in the way of conclusive evidence or promise 

of producing conclusive evidence of payoff. 

Driver education was assigned to the low priority group. 

There were two basic reasons: 

l. Evidence of payoff is as yet inconclusive for 

driver education programs. 

2. Operational programs as conducted by States and 

local units do not generally provide for rigorous 

self-evaluations one year, two years , o r twenty 

years hence. 

The effect of these priority assignments is not to cut off 

driver education support. In fact , in terms of absolute dollar 

amounts , we anticipate that more support will be available than ever 

before because the overall highway safety appr opriations are 

increasing. 
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What has been done is to impose a ceiling on the percentage 

of the Federal safety dollar that can be used by States on driver 

education. 

Furthermore, it must also be borne in mind that this restric­

tion pertains to the level of investment in operational driver education 

programs production of trained drivers as it were. It does not 

pertain to research in driver education. Moreover, we feel that the 

need for greatly expanded res ear ch in driver education has never 

been greater. This position is exemplified by the sponsorship by 

the Department of Transportation of this symposium, and by our 

call for extensive longitudinal research in driver education, in the 

belief that conclusive evidence will not be obtained in some magical 

overnight breakthrough. 

In effect, the very pragmatic position of the Government is 

to keep the level of the Federal support in operational driver educa­

tion programs under reasonable control while going all-out with 

research to obtain better scientific evidence than heretofore has been 

available on the overall payoff in driver education or the differential 

payoff among alternative driver education techniques. 
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Let us not kid ourselves , conclusive scientific evidence is not 

widely prevalent on either of these types of questions . We have 

repeatedly asked experts to advise on what the allocation of resources 

should be between behind-the-wheel and class room instruction. We 

have received opinions and , of course, have taken them into account 

as the best subjective judgments of our experts. But even the experts 

do not agree among themselves, and none offers conclusive scientific 

evidence in support of his position. 

We can complicate matters further. Instead of limiting the 

inquiry to the simple issue of behind-the-wheel versus classroom 

dollar investments, consider some of the startling nC'w developments 

that have begun to revolutionize the art of modern teaching -- television, 

electronic teaching laboratories, self-instructional devices, instructional 

packages of various types, computers, data and data transmission sys­

tems, new library technologies. 

What are the criteria for allocating resources among these devices? 

Should we put money into them in contrast to providing better training 

to the teachers? Possibly the better investment is to upgrade behind­

the-wheel trairing to include training students in the handling of vehicles 

in skids and other situations of impending loss of control. 

And there is the additional intriguing idea that possibly we should 

begin to place more emphasis on affecting driver performance by new 

approaches to driver licensing - - using this as an instructional rather 

than a selection mechanism. 
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Until the data are available to back up the answers to questions 

such as these, driver education and other highway safety efforts will 

continue to struggle for support. 

Driver education cannot be described as an activity that has 

failed to produce payoff in fewer deaths and injuries. li there has 

been a failure, it is in t~ere not having b'een mounted as yet a research 

effort capable of yielding conclusive answers -- yea or nay -- on the 

overall effectiveness of driver education, or on the comparative effec­

tiveness of alternative driver education techniques. 

This field has suffered the blight of the inconclusive experiment -­

the one that is planned, carried out, data interpreted, and then reported 

in the literature although some reflection at the start would have indicated 

that the work as planned couldn't possibly be capable of producing 

demonstrable differences. And the repeated failures to produce such 

demonstrations are, in turn, interpreted as failures of the program to 

produce results. The scientist properly reports that the data obtained 

did not permit him to reject some null hypothesis on the effectiveness 

of driver education; the layman, and sometimes even fellow scientists, 

immediately reach the unwarranted conclusions that driver education 

is ineffective. 

Possibly the driver education programs under test were in fact 

ineffective. On the other hand, they possibly might have been effective 

but the inconclusive investigation was incapable of detecting this effec­

tiveness. The reasons for this possible lack of sensitivity of the 

investigation to the phenomena under study could lay in any of the 
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multiplicity of factors that are well - known cont ribu tor s to error 

variance in any kind of educational research. And the p r oblem i s 

compounded further when the criteria of effectiveness a re poisson-

distributed accident data. 

For years , the highway safety field has limped along with 

almost trivial research support. Many of us in t h is f ield have, both 

in public and private, in print and on the podium, decr ied th e fact that 

the field was replete with the self-fulfilling pronou ncements of its 

experts. In fact , my earlier statement in this talk is very much in 

this vein; repeating it here : 

effect 

11 
•• unfortunately, the highway safety field wh ich i s 

replete with tradition is concomitantly lacking in 
scientific evidence of payoff ... . 11 

And there have been many other statements to this same 

••armchair philosophy 11
, ''conventional wi sdom", " a bsence of 

scientific rigor" and so on. 

It would be one of the supreme i r onies of th e day if the pursuit 

of scientific evidence of highway safety program effect iveness led to 

the dismemberment of organized highway safety pr og r ams. Figuratively 

speaking, to throw the baby out with the bath. 

Let me point out that this would not be the first time that incon­

c:lusive or inadequate scientific evidence, properl y interpreted by the 

responsible scientist but falsely produced more narm than good . 
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But if good research that fails to produce conclusive results rn 

support of driver education is a problem, then atrocious research that 

purports to support driver education is a far naE..tier problem. Let me 

make my position clear, therefore, that we shou!i_ and must continue 

to seek better scientific evidence of program payoffs, that armchair 

wisdom won't go far in the assignment of priorities and resources to 

driver education. 

However, we cannot overlook the danger inherent in the mis­

interpretations of the scientifically sound yet inconclusive investigations 

of driver education. 

Instead, we must recognize with complete candor that in driver 

education research we are, figuratively speaking, swimming upstream 

possibly for more than in other areas of research on how to affect 

human behavior. Enormous sample sizes are needed to test effectively 

even almost self-evident hypotheses when the criteria center on accident 

involvement. Matters don't improve very much with the substitution of 

so-called proxy measures such as moving violation histories of the 

test subjects. 

In one investigation that I recall, statistically significant correla­

tions between static visual acuity and accident involvement did not begin 

to appear until the sample was in excess of 15,000 drivers selected 

randomly from t"ie general population. 

1 hardly need take the time here to recite the many factors that 

are contributing to error variance in driver education research: 
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the statistical rarity of the accident event, 

necessitating long periods of observations await­

ing sufficient numbers of criterion even ts to 

occur 

the probably erroneous assumption of stationarily 

of the relevant distribution during the course of 

this waiting period 

personal differences among test subj ects 

the almost impossible task of rigorous estimation 

of exposure to risk 

And so on. 

These are only some of the reasons why I call for caution and 

realistic appraisals of what can or should be promised in th e way of 

outputs - - at least short-term outputs of driver education r esear ch. 

Inconclusive resul ts are the expected; conclus ive results the 

unexpected. 

But the dangers of misinterpretations of the inconclusive 

findings cannot be, in my mind, overemphasized. 

And this danger is not limited to driver education, driver 

licensing and other activities aimed at influencing driver performance. 

Consider some of the safety is sues in vehicle braking performance and 

ti re wear. To the best of my knowledge, no one as yet has produced 

statistically signi ficant correlations between bad brakes and accident 

likelihood. 

15 



To cite another example, an author in a r ecent publication 

reported no correlation between the condit ion o f t h e ti r c-s and accidrnt 

involvement. 

Visual acuity, driver education, braking performance, tire 

wear; all with low or no statistically significant cor r elations with 

accident involvement. Based upon such data on e would hardly pr oceed 

to drive on a freeway with a vehicle wh ose brakes had totally failed , 

or to drive on a rough mountain road in a veh icl~ whose ti r es we r e 

worn bald. Nor would one advocate permitting a blind pe r son to drive , 

or a youngster who had never been behind the wheel of a vehicle to 

venture without any training whatsoever onto a fre eway a l one. 

All of these are absurd possibilities stemming fr om the extension 

to the limit of conclusive statistical findings of " no evidence of effect". 

Absurdities in the limit, yes. But I do not know when the 

operational decision stemming from the accident research that yield 

the low correlations changes from scientific to absur d, if not to the 

scientist then at least to the lay public. 

Inconclusive results in safety research are the expected; con­

clusive results or proof of program effectiveness is the unexpected or 

the rare event. We all share the wish that this weren't so. 

But it is so, and will continue to be so until the nation makes 

the decision to attack the problem on a research scale commensurate 

with its ce>m plexity. 
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In the meantime, I am afraid, that many will continue to have 

a field day with the inconclusive results -- quoting them pi ously, or 

attacking them with spirit - - as the occaeion warrants. And not 

necessarily in a consistent manner, unless the consistency is limited 

to self-interest, enlightened or otherwise. 

As I stated earlier, if for no reason than our resources don•t 

permit it, there can be no sacred cows in highway safety. No silver 

bullets, magical nostrums, or panaceas. 

I do not know, for example, but that we shoul d begin to reexamine 

even organizational sacred cows that carefully compartment driver 

education from driver licensing, from the traffic courts system that 

has to deal with the failures of the first two. 

I believe in driver education. But at this point in time I believe 

at least as much in driver education research, for driver education is 

in competition in the fullest sense of the word for the very limited 

safety dollar. 

Payoff evidence, not emotional appeals or heuristic arm waving 

will be required for it to hold a place in the all-important allocation 

of resources among competing countermeasure alternatives for reducing 

traffic deaths and injuries. And I am not so sure that it will win with 

emotional arm waving. Even if I restrict my alternatives to the safety 

investment by the typical school district, I must ask for the criteria 
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for investing in the upgrading of driver ed'ucatior\ in contrast to say 

investing in improved maintenance of school bus brakes. 

It would be interesting to poll this audience on this simple 

question - - more money on school bus maintenar'.ce or more money on 

driver education -- but not both because the money for both simply is 

not there. 

It would also have been interesting to have polled the citizens 

around Huntsville, Alabama, on this same question last April when a 

school bus there lost its brakes, went out of control, and four or five 

children were killed - - others seriously injured. 

It might even be more interesting to poll thoBe same people near 

Huntsville on the same question today. For another school bus there 

lost its brakes about 2 weeks ago -- and more children were killed. 

No, 1 am not sure that driver education will do well on emotion 

alone. 

These are brutually tough investment questions , that have to 

be attacked with all of the research skills we can command. They a re 

not going to go away by themselves. 

And if the advocates or opponents of one safety countermeasure 

or another choose to ignore such questions , I do not believe that the 

public or Goverrunent at Federal, State, or local levels will. At least, 

r-ot for very long. 

#### 
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